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REMEDIAL INVESTIGATION REPORT 

FOR THE YALE OIL OF SOUTH DAKOTA CECRA FACILITY 

IN BILLINGS, MONTANA 

 

 

1.0  INTRODUCTION 

 

This Remedial Investigation Report (RIR) has been prepared to present information on the 

sampling efforts, observations, field procedures, and analytical results of the sampling 

shallow soil, subsoil, ditch sediment, surface water, groundwater, and monitoring well 

installation and aquifer testing conducted as part of the Remedial Investigation (RI) at the 

former Yale/Carter Oil Refinery (Facility).  All information previously submitted in the 

Surface Soil Analytical Results Report (SSARR) (Hydrometrics, 2013b) is presented in its 

entirety, in this document. 

 

The RIR summarizes the methodologies and procedures for activities of the Remedial 

Investigation (RI) Field Sampling and Analysis Plan (FSAP) as approved August 2012 

(Hydrometrics, 2012b), and should be referenced in conjunction with the Facility History and 

Data Summary Report (FHDSR) (Cardno ERI, 2012) and the Quality Assurance Project Plan 

(QAPP) for Environmental Data Collection Activities (Hydrometrics, 2012c).  Field 

sampling activities discussed in this RIR followed the FSAP and QAPP documents as the 

protocol for conducting the field sampling activities; focusing on the number, type, and 

location of samples collected and the sampling and analytical methodologies employed.  All 

data collected as part of this RIR has been validated, all quality control issues addressed, 

therefore, the data from this investigation is deemed usable. 

 

1.1 REPORT ORGANIZATION 

This RIR for the 2012 and 2013 investigations is structured as follows: 

 
 Section 1.0 – Introduction; 

 Section 2.0 – Remedial Investigation Documents and Summaries; 
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 Section 3.0 – Remedial Investigations:  Field and Sampling Procedures; 

 Section 4.0 – Natural Features Characterization & Environmental Setting; 

 Section 5.0 – Nature and Extent of Contamination; 

 Section 6.0 – Contaminant Fate and Transport; 

 Section 7.0 – Conclusions and Recommendations; and 

 Section 8.0 – References. 

 

1.2 FACILITY DESCRIPTION 

The Yale Oil of South Dakota Comprehensive Environmental Cleanup and Responsibility 

Act (CECRA) Facility consists of approximately 70 acres on the eastern end of Billings, 

Montana.  The Facility is bounded by the Yellowstone River on the east, Interstate 90 on the 

south and US Highway 87 East to the north in Section 34, Township 1 North, Range 26 East, 

Yellowstone County, Montana (Figures 1-1 and 1-2).  It includes property formerly used by 

the Yale Oil of South Dakota Refinery, Yale/Carter Oil Refinery, the Montana Refining 

Company, a railroad right-of-way, and a livestock feeding/slaughtering operation adjacent to 

Facility.  Present day uses include auto sales, warehouse storage, broadcasting company 

offices, various petroleum pipeline operations, industrial fabrication, road material storage, 

railroad, and a petroleum tank farm. 

 

MDEQ defines the Facility as including any site or area where a hazardous or deleterious 

substance has been deposited, stored, disposed of, placed, or otherwise come to be located.  

CECRA defines “hazardous and deleterious” as hazardous substances, hazardous wastes, or 

petroleum products “that because of its quantity, concentration, or physical, chemical, or 

infectious characteristics may pose an imminent and substantial threat to public health, 

safety, or welfare or the environment.”  MCA§ 75-10-701(8)§.  The Facility will be further 

refined through completion and evaluation of results and findings throughout the RI process. 

 

1.3 FACILITY AND TRACT HISTORY 

The Facility is located in the industrial area of central-eastern Billings, Montana.  The 

northern portion of the Facility primarily houses auto, broadcasting and warehouse 

businesses, pipeline operations, and Montana Department of Transportation (MDT) 
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equipment and material storage.  The Facility is bisected by a raised-bed railroad extending 

from west to east.  The Yegen Ditch, located south of the railroad tracks, also approximately 

bisects the south-half of the Facility from west to east.  The Yellowstone River extends south 

to north near the border of the Facility on the east and Interstate 90 borders the south.  The 

southern portion of the Facility includes a metal fabrication operation and an active 

petroleum tank farm. 

 

The Facility is divided into various tracts based on current ownership and uses of the lands 

involved.  Historical uses and incidents based on information presented in the FHDSR 

(Cardno ERI, 2012) and presented below for each Tract included in the Facility. 

 

Figure 1-3 is a historical image of the Yale Refinery during its operation in the circa-1940s.  

Figure 1-4 shows the as-built plan and footprint of the refinery as of the mid-1940s overlying 

the 2011 aerial photograph of the East Billings area.  Figure 1-5 is an oblique aerial 

photograph of the refinery during its demolition, circa early-1950s.   

 

1.3.1 Tract A 

The Billings Stockyard Company purchased tracts A, B, C, and D from G. Panton in 1917.  

In 1921 F. L. Clark, E. Cardwell, and J.N. Tolman purchased tracts A, B, C and D from the 

Billings Stockyard Company.  Yale Oil purchased Tracts A, B, C and D in 1929 and began 

constructing and operating a refinery northwest of the Northern Pacific Railroad (NPRR), 

now BNSF Railroad ROW and south of U.S. Highway 87.  Tract A, as well as Tracts B, C, 

and D, located north of the Northern Pacific Railroad (NPRR) tracks (now BNSF Railroad) 

were first purchased and operated as a petroleum refinery from 1929 when construction 

began, until 1949 when operations ceased and dismantling of the facilities commenced.  In 

1954, the former Yale Oil refinery was split up and sold as smaller tracts.  Many refinery-

related structures present on Tract A were removed in 1949.  As of 1958, only a grease can 

storage building and a gas and oil storage structure were present on Tract A (partially co-

located on Tract B); by 1961, the gas and oil storage structure on the property had been 

removed.  Other structures present in 1958 are still present at the Facility. 
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From 1969 until 2008, Tract A changes ownership at least eight times.  During that time, 

light manufacturing (trailer construction and sales) was known to have operated on the 

property.  In 2008, Tract A was acquired by Bob and Susan Young (Young, 2010) who 

currently operate Auto Magic, a used vehicle sales and taxi/limousine service on the Tract. 

 

1.3.2 Tract B 

The Billings Stockyard Company purchased tracts A, B, C and D from G. Panton in 1917.  In 

1921, F. L. Clark, E. Cardwell, and J.N. Tolman purchased tracts A, B, C and D from the 

Billings Stockyard Company.  Yale Oil purchased Tracts A, B, C and D in 1929 and began 

constructing and operating a refinery northwest of the Northern Pacific Railroad (NPRR), 

now BNSF Railroad ROW and south of U.S. Highway 87.  Refinery operations ceased in 

1949 and dismantling of the facilities commenced.  In 1954, Carter Oil sold Tract B to 

Farmers Union Central Exchange (CENEX), now CHS, Inc., for use as a warehouse facility 

to store various petroleum products (CENEX, 2001; EDR, 2011c; ExxonMobil, 2001).  

CENEX acquired the industrial railroad trackage in 1953.  Sanborn maps from 1958 to 1969 

show Tract B property labelled as the CENEX warehouse along with several structures 

labelled “asphalt filling shed,” “grease can storage,” “grease plant,” “oil grease and tire 

warehouse,” “oil storage,” “drum storage,” and “gas and oil” (BNSF, 2000; CENEX, 2001; 

EDR, 2011c; ExxonMobil, 2001 in Cardno ERI, 2012).  CENEX sold the Tract for use as 

warehouse space in 1972.  It was resold in 1974 to Reporter Big Sky Office (now 360 Office 

Solutions) who up until November 2013 used the property as a sales office and warehouse 

for receiving, storing, and delivering paper, office supplies, and office furniture. 

 

1.3.3 Tract C 

The Billings Stockyard Company purchased tracts A, B, C and D from G. Panton in 1917.  In 

1921, F. L. Clark, E. Cardwell, and J.N. Tolman purchased tracts A, B, C and D from the 

Billings Stockyard Company.  Yale Oil purchased Tracts A, B, C and D in 1929 and began 

constructing and operating a refinery northwest of the Northern Pacific Railroad (NPRR), 

now BNSF Railroad ROW and south of U.S. Highway 87.  Refinery operations ceased in 

1949 and dismantling of the facilities commenced.  From 1953 to 1958, International 

Harvester, a farm implement company, operated on Tract C.  In 1954, Carter Oil sold Tract C 
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to Horace and Kathryn Wyman (i.e., The Wyman Trust); Karen W. and James C. Bageman 

are the current owners/trustees of Tract C.  Also in 1954, the industrial railroad trackage 

agreement between Carter Oil and NP was amended and a portion was assigned to Horace 

Wyman.  From 1958 until most recently, the buildings on the Tract B previous constructed 

and used by the Yale Refinery, have been the site of various tenant uses:  a tire re-capping 

and warehouse/truck repair structure; a Kenworth Truck dealership; an auto sales facility; a 

bus company; an auto repair shop; a garbage collection company; a business college; a 

welding supply and trailer building business; automotive detailing shop; auto and truck 

towing, and a radio station.  Reporter Big Sky Printing (360 Office Solutions) leased both 

warehouses on Tract C. 

 

In mid-1964, the Wyman Trust was given permission by NPRR to construct, operate, and 

maintain a 4-inch steam drain pipeline extending from their warehouse building on Tract C to 

the “ponds” south of Tract D.  The permission granted by NP was contingent upon Wyman’s 

obtaining permission from Aldrich & Company, an adjoining landowner, and assumption of 

all costs associated with “construction, reconstruction, repair, operation, maintenance and 

removal of said facilities.”  The pipeline was intended “to drain condensation of steam from 

the cleaning of machine parts” until the settling pond was filled.  

 

1.3.4 Tract D 

The Billings Stockyard Company purchased tracts A, B, C and D from G. Panton in 1917.  In 

1921, F. L. Clark, E. Cardwell, and J.N. Tolman purchased tracts A, B, C and D from the 

Billings Stockyard Company.  Yale Oil purchased Tracts A, B, C and D in 1929 and began 

constructing and operating a refinery northwest of the Northern Pacific Railroad (NPRR), 

now BNSF Railroad ROW and south of U.S. Highway 87.  Refinery operations ceased in 

1949 and dismantling of the facilities commenced.  In 1954, Carter Oil sold Tract D to 

Yellowstone Pipeline Company (YPL) to build a pump station for three pipelines 

transporting refined petroleum products.  The pipelines consist of one 10-inch mainline and 

two 6-inch spurs.  The 10-inch mainline extends 531 miles to Spokane, WA.  Sanborn maps 

from 1958 to 1969 show a fuel oil line pumping station on the property.  A 10,000-barrel 
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steel crude-oil tank (Tank 25 of former Yale Oil Refinery) located south of Tract D is present 

on Sanborn maps from 1958 and 1961, but is no longer present on the 1968 map. 

 

Glacier Pipeline System bought 1.05 acres of Tract D from YPL in 1961.  Glacier operates 

pumping facilities for 10-inch and 12-inch crude oil pipelines extending from the Canadian 

border to the Phillips 66 Refinery in Billings, MT, or bypassed to an 8-inch line delivering 

product to the CHS Refinery in Laurel, MT.  The 10-inch line extends approximately 54 

miles to Roundup, MT; deliveries from the pipeline are made to pipeline tankage, to the 

Phillips 66 Refinery in Billings, MT, to the ExxonMobil Refinery in Billings, MT, or to an  

8-inch line delivering product to CHS Refinery in Laurel, MT. 

 

Continental Pipeline Company bought 0.357 acre of Tract D from YPL in 1963 to construct 

the Seminoe Pipeline System pipeline pump station and two pipelines that handles an 8-inch 

refined product pipeline south of Tract 1A extending to Sinclair, WY, and whose operation 

was divided into two segments.  The Billings Seminoe Pipeline System is the origination 

pump station on the first segment.  At present, YPL and Phillip 66 Pipeline LLC currently 

own Tract D and continue to operate two pump stations and several pipelines on the property.   

 

1.3.5 Railroad Right-of-Way 

Northern Pacific Railroad Company (NPRR), predecessor in interest to Burlington Northern 

Railroad Company (BNRR) and the Burlington Northern and Santa Fe Railway Company, 

now BNSF Railway Company (BNSF), acquired a 400-foot wide strip of land in the 

southeast quarter of the northwest quarter of Section 34, Township 1 North, Range 26 East in 

Yellowstone County, Montana by an Act of Congress, dated July 2, 1864.   

 

An oil car filling rack operated south of the railroad tracks (north of the Crosser Meat 

Company) from the MRC refinery.  Portions of the railroad property (south of Tracts A, B, C 

and D) were also used by Yale Oil and Carter Oil for refinery operations.  NPRR, a 

predecessor to BNSF, entered into an industrial track agreement with Yale Oil for the 

construction, maintenance, and operation of an industrial track for the benefit of Yale Oil.  

Following dismantling of the Yale refinery in 1949, the industrial railroad trackage 
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agreement between Yale Oil and NPRR was amended and assigned to Carter Oil.  In 1987, 

BNSF entered into a lease-purchase agreement with Montana Rail Link, Inc. (MRL) for 

MRL to provide transportation services on and over the leased property. 

 

Railway Property West of Tracts A and B 

Prior to closing the refinery, portions of property west of Tract A and B, located within the 

Facility boundary, held refinery equipment.  Three structures were shown constructed on the 

property as of 1941.  Of the three structures, one is unidentified, one is listed as a paint 

manufacturing building with an unidentified connected structure, and one is listed as a 

marketing department repair shop.  The 1948 Sanborn map lists this area as a dewaxing plant 

consisting of a sulphur storage building (the previously unidentified structure), a filter press 

tile liner building (the marketing department repair shop), which includes a pump house, and 

an additional building (the paint manufacturing building) whose markings are illegible.  The 

three structures and the platform are still shown on maps for the period 1958 to 1969; 

however, the paint manufacturing building is identified as an oil storage building, the sulphur 

storage building as a drum storage building, and the filter press tile liner building as a “VAC” 

building.  In 1987, BNSF entered into a lease-purchase agreement with Montana Rail Link, 

Inc. (MRL) for MRL to provide transportation services on and over the leased property. 

 

1.3.6 Tract 1A 

Tract 1A was purchased by the Montana Realty and Loan Company from the Yegen family 

in 1916.  In 1920, C. Crosser purchased a portion of Tract 1A north of the Yegen Ditch.  The 

Yegen family re-acquired Tract 1A and sold it to the Montana Refining Company (MRC) in 

1922.  The MRC built a refinery and tank farm in 1921 on the southeastern portion of Tract 

1A (southeast of the Yegen Ditch and the Crosser Meat Company).  An oil car filling rack 

operated south of the railroad tracks (north of the Crosser Meat Company) from the MRC 

refinery.  Operations ceased at the MRC refinery in 1923; however, the MRC refinery was 

not officially listed as closed until 1930. 
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North-half 

Crosser Meat Company building and pens were present on the northern portion of Tract 1A 

by 1923.  The company operated the facilities as a slaughter house and sausage 

manufacturing business.  C.R. Crosser purchased Tract 1A in 1931 from the Continental Oil 

Company (a predecessor of ConocoPhillips Pipe Line Company, now Phillips 66 Pipeline 

LLC) operating the Crosser Meat Company on the north-western portion of the Tract.  

Continental Oil Company retained ownership of refinery equipment on Tract 1A (south-half) 

and reserved the right to entry for three years to remove equipment.  Refinery facilities had 

been removed from Tract 1A by 1948. 

 

Yale Oil Corporation purchased Tract 1A (south of Yegen Ditch) in 1933.  This was 

followed in 1934 by the Midland Empire Packing Company who purchased the portion of 

Tract 1A north of the Yegen Ditch and taking over the Crosser slaughterhouse operations.  

Then in 1937 the packing company acquired the portion of Tract 1A south of the Yegen 

Ditch, creating the present day Tract 1A.  Midland Empire Packing Company continued to 

operate a slaughterhouse and sausage factory from 1934 to 1969 meanwhile making many 

structural additions to the former Crosser Meat Company facilities.  Midland Empire Packing 

Company owned the property until 1978.  The City of Billings became the owner of Tract 1A 

in 1978 and also leased the property to Midland Foods, Inc. 

 

First Bank (now known as U.S. Bank) purchased Tract 1A in a foreclosure sale in 1988.  

International Leather Manufacturers purchased Tract 1A from First Bank that same year.  

Lean Pork, Inc. (1992) leased the scales located at the former packing company property to 

weigh hogs.  A portion of the property was leased to a firm for the storage of rags.  A 

residence located on the property was also leased to various individuals; the residence is no 

longer present. 

 

Agri-Systems (now ASI Industrial) purchased Tract 1A from Lean Pork, Inc. (R. Popelka) in 

2008.  By 2011, few structures of the packing company’s operations remained on the tract by 

2011.  A portion of a warehouse structure remains on the northwest boundary of the tract.  

Stockpiled earthen material, concrete, and brick, rubble and metallic materials from building 
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dismantling are present on the north-northeast portion of Tract 1A.  ASI Industrial currently 

owns Tract 1A. 

 

South-half 

In 1921 The Montana Refining Company (MRC) built a refinery and tank farm on the 

southeastern portion of Tract 1A (southeast of the Yegen Ditch and the Crosser Meat 

Company).  Tract 1A (portion south of Yegen Ditch) and Tract 5 were transferred to the 

MRC from the Yegen family in 1922.  Operations ceased at the MRC refinery in 1923.  

However, the MRC refinery was not officially listed as closed until 1930.  The MRC 

holdings and tank farm on Tract 1A and 5 were acquired by Century Oil Company (1926), by 

Lewiston Oil Company (1929), and by Continental Oil Company in 1931, who sold them to 

C.R. Crosser (Crosser Meat Company) on the same day.  In 1931, the Crossers sold an 

undivided one-half interest in their properties (portion of Tract 1A south of the Yegen Ditch 

and Tract 5) to George Birchenough.  Both parties then sold the properties to Yale Oil 

Corporation in 1933.  By 1948, the MRC refinery is no longer represented on Sanborn maps 

of the area. 

 

1.3.7 Tract 2B 

The United States Government issued a Homestead Certificate to John Alderman for the 

property in 1881.  Documents pertaining to the ownership of the property after John 

Alderman, and before its purchase by the Yegen Family, were not able to be located.  In 

1907, Christian Yegen and L. B. Yegen transferred their interest in the property to P. Yegen; 

the Tract was later sold in 1916 to Montana Realty & Loan Company and then to Yegen 

Bros. Bankers in 1920. 

 

The property was sold in 1929 to R.B. Brubeck and G.F. Shea, who in turn, sold it to F. C. 

Pierce the same year.  F. C. Pierce sold the property to Pierce Packing Company in 1931.  

From 1945 to 2009, multiple right-of-way contracts and easements were issued mostly to 

local pipeline companies.  The property was transferred from Pierce Packing Company to 

Security Bank N.A. in 1976 and then to P.K. Goggins, and transferred a portion of the 

property to the City of Billings in 1978.  Goggins began leasing the property to Conoco, Inc. 
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in 1990.  ConocoPhillips Pipe Line Company, now Phillips 66 Pipeline LLC, purchased the 

Tract in 2005; they retain current ownership. 

 

1.3.8 Tract 5 

Yale Oil Corporation purchased Tract 5 and the tank farm in 1933, including a 5,000-barrel 

storage tank, pipelines, and connections.  The 5,000-barrel storage tank is not shown on the 

1945 Carter Oil map.  However, numerous tanks are present on the property showing storage 

of gasoline, fuel, road oil, diesel, burner fuel, distillate, crude oil, kerosene, tractor fuel, and 

casting head gas.  Carter Oil sold Tract 5 and the tank farm in 1955, including one 10,000-

barrel, one 19,000-barrel, one 34,000-barrel, one 55-barrel, and two 80,000-barrel petroleum 

storage tanks to Farmers Union Central Exchange (CENEX).  CHS currently owns Tract 5 

and continues to use the tank farm on the property to store gasoline and distillate fuels.  

There are currently five storage tanks (Tanks 280 through 284), two control buildings, a 

power pole, several pipelines, an YPL overflow sump and booster pump, ground bed 

electrical earthing systems, and a pump station present on the property.   

 

This tract is currently owned by the CHS, Inc. and used as a crude oil and product tank farm 

and incudes several buried pipelines owned by ExxonMobil, Phillips 66 (i.e., Glacier and 

Yellowstone pipeline companies), Montana Sulphur and Chemical and CHS.  Historically, 

the tract was owned and operated as a tank farm by Yale Oil/Carter Oil.  Two steel-riveted 

storage tanks originally constructed by Yale Oil are present on the property and no longer in 

use. 

 

The buried pipeline owned by Montana Sulphur that extends along the east boundary of Tract 

5 is unused.  ExxonMobil and Phillips 66 continue to use several petroleum pipelines that 

extend through or across portions of the Tract 5.  CHS currently operates several buried and 

aboveground pipelines which extend throughout Tract 5.  

 

1.3.9 MDT Tract 

Prior to acquisition by the Montana Department of Transportation (MDT), a portion of the 

property was part of the right-of-way for U.S. Highway 87 and included the old elevated 
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route of the Northern Pacific Railroad. MDT acquired the tract in 1935.  Ponds and 

depressions are visible on the tract in a historical air photograph from the early 1950s and on 

a site plan map of the refinery (Figure 1-4).  The one building on the property was apparently 

constructed after 1945 and before 1951, or near to the time dismantling of the refinery 

commenced after 1949.  From 1948 to the late 1990s, the property was leased to the Montana 

Army National Guard.  Two fuel storage tanks, above ground and underground, were 

removed in 1991; also Montana Dakota Utilities (MDU) performed trenching in 1991.  MDT 

currently uses the Tract for equipment maintenance and cold storage.  Sand, fine gravel, 

cinders and de-icer storage, and material mixing and loading, take place on the property for 

use on regional roadways.  Petroleum and natural gas pipelines owned by ExxonMobil, 

Phillips 66 Pipeline LLC, CHS, MDU, and various public and private communication 

services also extend above and below the Tract.    

 

1.3.10 Historic Operations and Known Releases 

Concentrations of constituents of potential concern in soil and groundwater at the subject 

Facility result from the operations of various industrial facilities and known releases.  

Contained in the FHDSR (Cardno ERI, 2012), and shown on Plates 2 and 6, are locations of 

potential sources of contaminants of potential concern at the Facility.  Industrial operations 

have included: 

 
 The operation of the former MRC Refinery. 

 The operation of the former Yale Oil and Carter Oil Refinery. 

 The operation of the YPL and Phillips 66 Pipeline LLC Pump Stations and 

pipelines. 

 The operation of the CHS Tank Farm and pipelines. 

 The operation of USTs on the Department of Military Affairs (DMA) property. 

 The mixing of asphalt on Montana Department of Transportation (MDT) property. 

 Small fabrication operations in warehouses on Tract C. 

 The tetraethyl lead plant. 

 The Paint Shop. 
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Numerous investigations of the Facility have been conducted from 1950 to the 2013.  Known 

historic releases at the Facility are described in FHDSR Section 3.0, summarized in Table 10, 

and shown on Plates 3 and 7; exploration locations are shown on Plates 4 and 8 (Cardno ERI, 

2012).  A description of Facility investigations is located in Section 6.0; data from these 

investigations is summarized in Tables 1 through 9.  Although not all of the FHDSR data has 

been validated, it is useful for the guidance of further investigations of the Facility.  Potential 

Sources and Known Releases (Cardno ERI, 2012, Table 10) is included as Table 1-1. 

  



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

2-1 3/19/2015 1:59 PM 

2.0  REMEDIAL INVESTIGATION DOCUMENTS AND SUMMARIES 

 

The following are a listing and summary description of documents prepared and/or reports 

previously submitted for the Yale Oil of South Dakota CECRA Facility.  The documents 

include summary discussions of components within the Remedial Investigation including the 

Field Sampling and Analysis Plan (FSAP) (Hydrometrics, 2012b) and associated addendums 

(Hydrometrics, 2013f), Quality Assurance Project Plan (QAPP) (Hydrometrics, 2012c), 

Health and Safety Plan (HASP) (Hydrometrics, 2013d), Facility History and Data Summary 

Report (FHDSR) (Cardno ERI, 2012), Interim Remedial Action Work Plan (IRAWP) 

(Hydrometrics, 2012a), Interim Remedial Action Waste Disposal Report (IRAWDP) 

(Hydrometrics, 2013c) and Surface Soil Analytical Results Report (SSARR) (Hydrometrics, 

2013b). 

 

2.1 REMEDIAL INVESTIGATION WORK PLAN 

For this Facility, the following documents comprise the Remedial Investigation Work Plan: 

 
 Field Sampling and Analysis Plan; 

 Quality Assurance Project Plan; 

 Health and Safety Plan; and 

 Facility History and Data Summary Report. 

 

Each of the four remedial investigation documents and any relevant addendums, or revisions 

are summarized below. 

 

A stand-alone document entitled ‘Interim Remedial Action Work Plan’ (IRA-WP), see 

Section 2.2, below, was prepared prior to approval of the FSAP and QAPP to address 

immediate concerns and implement investigation of two specific areas of the Facility.     

 

2.1.1 Field Sampling and Analysis Plan 

Hydrometrics (2012b) prepared a FSAP in August 2012 to provide guidance on the 

collection and analysis of groundwater, surface water, and soil samples conducted as part of 
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the Remedial Investigation (RI) at the former Yale/Carter Oil Refinery (Facility).  The FSAP 

summarizes methodologies and procedures for the RI sampling programs, and is referenced 

in conjunction with the FHDSR (Cardno ERI, 2012) and the Quality Assurance Project Plan 

(Hydrometrics, 2012c).  The FSAP document is intended as a practical guide to conducting 

field activities; it focuses on the number, type, and location of samples to be collected and the 

sampling and analytical methodologies to be employed.   

 

Key components of the FSAP focus field sampling programs with the following objectives: 

 
 Identifying potential sources/areas. 

 Characterizing the nature and extent of constituents of potential concern (COPCs) in 

soil, sediment, surface water and groundwater at the Facility, accounting for past and 

ongoing investigation and interim remedial action activities. 

 Providing information and data to support completion of the human health risk 

assessment and ecological risk assessment (if necessary), by evaluating the fate and 

transport of all COPCs in surface and subsurface soils, sediments, and the impacts to 

groundwater and surface water. 

 Providing information and data to evaluate cleanup options. 

 

Data collection to achieve these objectives included sampling and analysis of groundwater, 

surface water, sediments, surface soil, and subsurface soils.  RI sampling tasks for each of the 

media were summarized along with details regarding sampling locations, methodologies, 

sample handling, and analytical requirements.  A work plan addressing potential vapor 

intrusion concerns was submitted to MDEQ and approved on January 23, 2014.  A summary 

of that investigation will be provided after data gap activities are performed in 2014 and will 

be included in a supplemental remedial investigation report.      

 

2.1.2 FSAP Addendum No. 1 

Addendum No. 1 to the FSAP (FSAP-A1) was approved in November 2013 to include 

surface soil sampling of background soils on public land in the vicinity of the Yale Oil 

Facility.  FSAP-A1 added Section 3.5 BACKGROUND SOIL SAMPLING to the FSAP and 
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provides details regarding background soil sample collection as required in Section 3.3 of the 

FSAP. 

 

Shallow soil samples will be collected at three (3) locations considered geographically 

similar areas.  The locations appear to have similar soil characteristics and hydrology, have 

been maintained in their present state of land use for more than 50+ years, are unaffiliated 

with the Facility, are considered relatively undisturbed by historical industrial and 

commercial uses and development common to east Billings, and potentially represent 

background (naturally occurring) conditions.  

 

Information on the nature of the Facility COPCs, or other contaminants naturally occurring, 

or otherwise, in background soils located off-Facility is necessary to provide comparison of 

Facility soil quality to local soil quality results to evaluate risk to potential receptors, and to 

provide information for assessing facility specific remediation goals. 

 

2.1.3 Quality Assurance Project Plan 

A Quality Assurance Project Plan (QAPP) for the Facility was finalized in August 2012 

(Hydrometrics, 2012c).  The QAPP is intended for use in conjunction with other Yale Oil of 

South Dakota Facility project documents such as the FSAP and the Interim Remedial Action 

Work Plan (IRA-WP), and FHDSR to address ongoing environmental activities at the 

Facility.  The QAPP is structured in conformance with the Environmental Protection Agency 

(EPA) guidance (EPA, 2001 and 2002).   

 

Overall purpose of the QAPP is to provide in one document a clear and concise presentation 

of the technical approach (planning), procedures and methodologies (implementation), and 

data review and evaluation (assessment) tasks used to complete environmental data 

collection, characterization and waste disposal activities for the Facility along with a 

description of how specific quality assurance (QA) and quality control (QC) activities will be 

applied and structured.  QAPP documents are typically updated to ensure that any revisions 

pertinent to future data collection activities are incorporated and communicated to project 
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personnel, and ensure such data collection activities are subject to equivalent planning, 

implementation, and assessment requirements. 

 

2.1.4 Health and Safety Plan 

A Facility Health and Safety Plan (HASP) was created (Hydrometrics, 2013d) in compliance 

with 29 CFR 1910.120 and MCA 50-70, 50-71 to describe the safety and health requirements 

for the remedial investigation and operation activities conducted at the Facility in addition to 

requirements and procedures for employee/worker protection.  This document was revised 

and updated based on the Cardno ERI HASP-2011 (Cardno ERI, 2011). 

 

The Facility HASP addresses expected potential hazards that may be encountered at Facility 

work sites and is required to be at the Facility at all times and accessible for consultation.  

Specific notification requirements for entry to current owned and tenant properties and 

Facility work activities are discussed and require pre-approval by the project management 

staff before mobilizing to the Facility.     

 

2.1.5  Facility History and Data Summary Report 

The FHDSR (Cardno ERI, 2012) was compiled to summarize available information 

regarding the history and releases at the Facility (see Table 1-1).  The main source of 

information for the FHDSR was the project file maintained by the MDEQ.  Other sources 

included several reports prepared by Environmental Data Resources, Inc. (EDR, 2011a, b and 

c), files and records of select PLPs, and other geologic publications (e.g., geologic, 

community planning, etc.).  A Facility chronology was developed from these references and 

is provided in the FHDSR.  Also included are the then available laboratory analytical results 

for soil, waste, sediment, groundwater, surface water, grab water, and domestic water, 

remediation system data, well construction details, generalized site plans, maps, and aerial 

photos containing potential source, known releases, and exploration location information.  

 

2.2 INTERIM REMEDIAL ACTION WORK PLAN 

The Interim Remedial Action Work Plan was prepared in response to MDEQ’s June 8, 2011 

letter outlining the Scope of Work for the Facility regarding interim remedial actions to be 
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conducted simultaneously with the remedial investigation.  Interim actions included 

characterization and disposal of debris and oily waste in trenches and sumps on the railroad 

right-of-way southeast of Tracts B, C and D. 

 

IRA-WP components involved inspection and sampling activities to assess and estimate 

waste types and quantities, characterize the presence or absence of hazardous or non-

hazardous materials or substances remaining in vessels or trenches located within the defined 

areas and assistance in planning removal methods, transport and potential disposal methods 

and facilities.   

 
2.3 INTERIM REMEDIAL ACTION WASTE TRANSPORTATION AND DISPOSAL 

PLAN 

An Interim Remedial Action Waste Transportation and Disposal Plan (IRA-WTDP) was 

prepared (Hydrometrics, 2013a) as required by the IRA-WP (Hydrometrics, 2012a).  The 

IRA-WTDP area encompassed those wastes occurring on a portion of the RR ROW located 

southeast of Tracts B, C and D.  

 

The purpose of the IRA-WTDP was to minimize potential health, safety, and environmental 

risks resulting from sampling and/or characterizing various materials and debris, the 

movement of materials, the operating of equipment during cleanup, and to describe 

procedures appropriately to remove, transport and dispose of the various waste materials 

(both hazardous and non-hazardous) from the IRA-WP Facility area.  As required, 

Notification of RCRA Subtitle C Activity was made to the MDEQ’s Waste and Underground 

Tank Bureau regarding all planned investigations and actions planned to remove, transport 

and dispose of the various waste materials.  An EPA Site Identification Number 

(MTR000207811) was obtained for the Facility.  The facility operator (i.e., Yale Joint 

Defense Group) is acknowledged as a Large-Quantity, Short-Term Generator for waste 

management and disposal purposes associated with the entire Yale Oil Facility area. 
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2.4 INTERIM REMEDIAL ACTION WASTE DISPOSAL REPORT 

An Interim Remedial Action Waste Disposal Report (IRA-WDR) (Hydrometrics, 2013c) was 

prepared as required by the IRA-WP (Hydrometrics, 2012a) and described in the approved 

IRA-WTDP (Hydrometrics, 2013a).  Waste removal operations were started May 20, 2013 

and completed June 7, 2013; waste shipping continued through June 26.  Waste 

characterization results from sampling conducted prior to removal operations are presented in 

the IRA-WDR.  Activities conducted with waste removal and any deviations from the IRA-

WP (Hydrometrics, 2013e) are also detailed in the IRA-WDR. 

 

Table 5-1 in the IRA-WDR summarizes the removal, transport, and disposal for each waste 

material and substances located on the Facility interim action area.  All hazardous waste were 

managed in compliance with the RCRA and Montana state law.  Hazardous waste was 

appropriately labeled, stored with secondary containment, and transported to a permitted 

RCRA hazardous waste facility (Clean Harbors, Utah) using a licensed transporter (Phillips 

Services Company (PSC).  Wastes were marked, labeled, placarded and accompanied by 

manifests and shipping papers in accordance with the Department of Transportation (DOT) 

rules and regulations 49-CFR-172.  The interim remedial action areas are now clear of 

surface debris, oily and hazardous wastes have been removed and properly disposed, and the 

trenches, separator and sump have been backfilled. 

 

In order to obtain information as to the material being left in-place or potential impacts to 

adjacent soils, MDEQ requested collection of five opportunity samples near the East Trench, 

West Trench and Separator.  Results from these samples were evaluated along with RI 

subsurface samples and are contained in this RIR. 

 

2.5 SURFACE SOIL ANALYTICAL RESULTS REPORT 

The Surface Soil Analytical Results Report (SSARR), dated April 2013 (Hydrometrics, 

2013b), was previously submitted to MDEQ as an interim reporting activity to present 

information on the field procedures and analytical results of the shallow soil sampling 

conducted as part of the overall RI at the former Facility.  DEQ did not approve the SSARR. 
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The SSARR summarized methodologies and procedures for the shallow soil sampling phase 

of the approved RI FSAP.  Field sampling activities followed the FSAP and QAPP 

documents as the protocol for conducting the field sampling activities; focusing on the 

number, type, and location of samples collected and the sampling and analytical 

methodologies employed.  Data included in the SSARR is included in its entirety and 

evaluated along with other RI data (subsurface soils, groundwater, surface water and 

sediment) in this RIR (see Section 3.2). 

 

2.6 INTERIM REMEDIAL ACTION WORK PLAN – ADDENDUM NO. 1 

During the ongoing remedial investigation in 2013, the MDEQ oversight subcontractor 

observed materials and scattered debris, potentially containing asbestos, surrounding the 

building and on the property of the MDT Tract.  In May 2013, MDEQ requested an 

addendum to the IRA-WP to incorporate additional asbestos inspection, material sampling 

and testing.  IRA-WP Addendum No. 1 (IRA-WP-A1) was prepared (Hydrometrics, 2013e) 

and approved by MDEQ, with a specific amendment, on August 13, 2013, requesting all 

SAM be submitted for laboratory analysis by the transition electron microscopy (TEM) 

method.  The area potentially harboring suspected asbestos materials (SAM) was the exposed 

ground surrounding the largest building on the MDT property, adjacent to 1st Avenue North 

(or US 87 East).  Inspection and sampling of SAM was conducted in September 2013 in 

accordance with requirements in the work plan and the QAPP by a Montana-accredited 

asbestos inspector.   

 

2.7 INTERIM REMEDIAL ACTION - REPORT OF LIMITED ASBESTOS 

INSPECTION 

Observations, findings and results of SAM sampling and testing planned in the IRA-WP-A1 

document were submitted to MDEQ in October 2013 in the Interim Remedial Action – 

Report of Limited Asbestos Inspection (IRA-RLAI) (Hydrometrics, 2013h).  The report 

consisted of the Montana-accredited asbestos inspector’s accreditation, letter report, sample 

location map, photographs of samples and GPS locations, and laboratory analytical reports. 
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Two MDEQ-accredited asbestos inspectors from Tetra Tech (Billings, MT) conducted the 

inspection and sampling.  The presence of asbestos was confirmed, primarily in roofing 

materials from the building located on the MDT property.  Measures to mitigate asbestos will 

be performed in 2014. Tetra Tech was retained by Phillips 66 Pipeline LLC to conduct 

weekly picks of wind-blown roof asbestos from its property adjacent to the MDT building 

during April, May and June 2014, after approval from MDEQ. Subsequently, asbestos 

mitigation of the MDT Building roof was completed by Tetra Tech by July 31, 2014.  Soil 

removal of asbestos-contaminated soils was not completed in July 2014, as confirmation 

samples demonstrated that the soils still contained asbestos.  Completion of the removal of 

asbestos contaminated soils at the Facility is anticipated by the end of 2014. 

 

2.8 REMEDIAL INVESTIGATION DATA SUBMITTAL 

At MDEQ’s request, in October 2013, a CD containing the draft Remedial Investigation Data 

Submittal (RIDS) (Hydrometrics, 2013g) for the Facility RI, was provided which included 

the surface and subsurface soil analytical results, the June 2013 groundwater and July 2013 

surface water and sediment analysis results.  The submittal consisted of numerous tables 

listing the test result concentrations.  No interpretation of the data was provided, that being 

deferred until submittal of this RIR.   

 

2.9 BACKGROUND SOILS SAMPLING SUBMITTAL 

A data submittal (Hydrometrics, 2014), summarizing the results from background surface 

soil sampling as outlined in Addendum No. 1 to the FSAP (Hydrometrics, 2013f), was 

submitted in January 2014.  The submittal included analytical results for soils from public 

lands to assess local background soil conditions.  As directed by MDEQ, results from two 

locations representative of conditions present at the YOSD Facility are included in this 

submittal and are incorporated into this RI Report for comparison purposes. 
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3.0  REMEDIAL INVESTIGATIONS:  FIELD AND SAMPLING PROCEDURES 

 

3.1 SURFACE AND UNDERGROUND UTILITY LOCATION CLEARANCE 

To the extent possible, potential and known physical hazards were identified prior to 

sampling.  Utility locate services were coordinated through the One Call Utility Locate 

Service.  Buried hazards were located and marked including electrical cables, fiber optic 

cables, water and sewer lines, and pipelines (natural gas and petroleum).  Known sumps, 

trenches, and remnants of foundation structures or piping systems related to existing public, 

private and commercial operations and historical refining activities were also noted.  The 

marked utilities were then located for sampling purposes using a survey grade GPS.  

Subsurface clearance protocols followed the project Health and Safety Plan (Hydrometrics, 

2013d) and included consulting as-built or design drawings of the historical refinery property 

(Figure 1-4), tanks farms and petroleum pumping facilities, and utilizing hand clearing and 

air-knife excavation techniques. 

 

Clearance techniques varied somewhat between each sampling location, as necessary, based 

on field conditions, to protect the health and safety of the workers and to penetrate surface 

materials, soils and subsoils to accomplish the various sampling methods, procedures and 

objectives.  

 

Some sampling points and monitoring well locations were adjusted in the field based on the 

presence of buildings, remnant foundations or structures, buried slabs, piping, points located 

within identified utility corridors, observed or potential physical hazards, and other obstacles 

identified and marked during subsurface clearance activities or as encountered or observed 

during soil sampling.  As such, at sample locations requiring adjustment, the direction of 

offset, distance and rationale for adjusting (relocating) the sampling point from the planned 

staked and GPS-surveyed locations containing the applicable sample designation were 

described on field sampling forms and reviewed with MDEQ field oversight staff.  Resulting 

GPS locations for all samples are contained in Appendix A. 
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3.2 SURFACE SOIL SAMPLING 

Objectives of the RI FSAP (Hydrometrics, 2012b) surface soil sampling program were 

developed to provide: 

 
 Current information on the type and distribution of all COPCs in surface soils; 

 Information to support a Human Health Risk Assessment;  

 Effective development and evaluation of alternative remedies for inclusion in the 

feasibility study; and 

 Allow an assessment of health and ecological risks (including fate and transport 

analysis, if necessary) and development of cleanup levels or mitigation options. 

 

Data collection to assist in achieving these overall objectives included facility-wide and 

focused-area surface soil sampling and analysis.  RI FSAP (Hydrometrics, 2012b) sampling 

tasks for the surface soil media are summarized in Sections 3.2.1 through 3.2.3 and include 

details regarding sampling locations, methodologies, sample handling, and analytical 

requirements. 

 

As discussed in the FSAP, in order to systematically assess the distribution of COPCs across 

the Facility, a grid approach to sampling was utilized.  Square grids were situated over the 

Facility based on a best-fit scenario to include all areas of former refinery operations, known 

release and potential source areas.  The primary facility-wide major grid sections are based 

on 250-foot intervals.  Based on previous land uses (i.e., in the former refining areas), in 

areas of known or potential source areas, some major grid intervals were sub-divided into 

minor grid sections measuring 125 feet square.  All grid sections were numbered 

sequentially.  Figures 3-1 and 3-2 show the FSAP proposed locations of all facility-wide soil 

sampling locations.  Actual locations were modified in field and were adjusted based on 

existing utilities and structures during sampling. 

 

All surface soil samples were collected from 0 to 6 inches for risk assessment purposes.  

MDEQ considers soils from 0 to 24 inches to be surface soils.  As such, RI surface soil 

sampling was also conducted at selected surface soil locations at 6 to 12 inches and 12 to 24 
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inches.  In addition, select areas related to the former TEL Plant (south of Tract D along the 

railroad ROW) and the previous paint (shop) manufacturing building (Tract B and the 

adjacent railroad spur ROW) were subjected to a more focused-area sampling effort based on 

a smaller grid size of 25 foot intervals (Figures 3-3 and 3-4).  Collection and analysis of 

background soil samples provided the basis for comparing Yale Facility soil quality to local 

soil quality, to existing regulatory standards, and are useful for assessing site specific 

remediation goals. 

 

3.2.1 Facility Wide Sampling  

A key component of the FSAP is a facility-wide focused-site field surface soil sampling 

program.  Based on Facility history and uses, surface soil samples were systematically 

collected and tested for organics and metals concentrations, as well as additional identified 

analytes selected based on historical knowledge of potential or known source areas.  

 

Facility-wide sampling was conducted at each grid section (Figures 3-1 and 3-2), with 

subsamples for grid compositing collected from three target depth intervals (i.e., 0 to 6 inches 

= A interval, 6 to 12 inches = B interval, or 12 to 24 inches = C interval).  Each depth 

interval was sampled independent of the others.  Based on grid section configurations, 

composite samples included subsamples from up to five locations within each grid section, 

one from the center of the grid section and one each from the centers of the four grid sub-

quadrants located in the northeast, northwest, southwest and southeast portions of the 

primary grid section.  Additionally, a separate independent grab sample was collected from 

the center point of each grid section.  Grab samples were submitted, in accordance with the 

FSAP, for VPH and/or VOC analysis, and composites were submitted for metals, extractable 

petroleum hydrocarbons (EPH), PAHs and TEL as appropriate to the specific grid.  

Composite and grab samples were analyzed as one sample representative of each grid for 

each respective depth.  Thirty-eight (38) grid sections were sampled from 6 to 12 inches and 

12 to 24 inches in addition to the 0 to 6 inch interval. 
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3.2.2 Focused Area (TEL and Paint Shop) Sampling 

Surface soil sampling methodology and handling for the focused-area surface soil sampling 

investigations in the former TEL and PS areas was similar to that described above for grab 

sampling at facility-wide locations.  At the center of each 25 foot grid location in these 

focused areas, a sample from the 0 to 6 inch depth was collected.  At 10 percent of the 

focused area surface soil sample locations, samples were also obtained from 6 to 12 inches 

and 12 to 24 inches.    

 

Within the TEL focused-area, located predominantly in grids 28 and 43, the area was 

subdivided into 25 smaller grid sections (Figure 3-3), and grab samples at specified depths (0 

to 6 inches, 6 to 12 inches and 12 to 24 inches) were submitted for analysis of lead, tetraethyl 

lead (TEL), and lead using the toxicity characteristic leaching procedure (TCLP). 

 

Within the former PS area, in grid sections 9, 10, 20, 21 and 36, the area was further 

subdivided into 35 smaller grid sections measuring 25 feet square (Figure 3-4).  Portions of 

the original sampling grid for the PS area (grids 16 to 31) were off-set approximately 12.5 

feet to adjust sample locations so that they were adjacent to, and not underneath, the loading 

dock.  Samples were obtained from the center of each smaller grid as grab samples at 

specified depths (0 to 6 inches, 6 to 12 inches and 12 to 24 inches) and submitted for analysis 

of VOCs (8260) and RCRA metals. 

 

3.2.3 Background Soils 

To assess local background soil conditions, surface soil samples were collected outside of the 

Yale Facility boundary at three (3) locations:  South Park, North Park and Two Moon Park.  

The locations were selected on the basis of their duration (i.e., both pre- and post-Yale 

Refinery construction and operation) and existence as undeveloped (non-residential and non- 

commercial/industrial) land use as well as proximity to the Yale Facility.  Samples were 

collected as grab samples from 0 to 6 inches following the methodology for surface soils.  

Constituent analysis consisted of PAHs and RCRA metals. 
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3.2.4 Sampling Methodology 

Some parts of the Facility contain concrete and asphalt overlays and other unconsolidated fill 

and surface materials including pit-process gravel, cobbles, imported railroad ballast, coal 

fines, milled-asphalt cinders, demolition debris composed of concrete and brick, and river 

alluvium.  Concrete and asphalt were removed prior to sampling.  In those areas, surface soil 

sample collection began at 6 inches below any cap in an attempt to reduce or avoid artificial 

introduction of chemicals and materials from the cap materials or tackifiers.  Sampling forms 

and field notes, provided in Appendix B, indicate the type and thickness of surface overlay 

material (asphalt, concrete or other material) removed prior to performing sampling.  Any 

deviations from sampling locations presented in the approved RI Work Plan were noted on 

relevant field forms as to sampling conditions and the direction and distance of adjustment. 

 

Samples were collected with hand tools, primarily a 2 inch by 6 inch hand-auger, or shovel, 

spade or hand-trowel, based on existing condition of the sample location (or depth).  In areas 

where the surfacing materials or soils are densely compacted, an air-knife was used to 

advance the sample hole to the particular target depth.  A clean hand-trowel was then used to 

remove sloughed material from the hole bottom and to then scrape in-place material from all 

sides of the hole-sidewall to allow obtaining a representative material sample for the 

particular target depth interval.  Each recovered subsample was emptied into a clean stainless 

steel mixing bowl and thoroughly mixed with a clean stainless steel scoop.  Approximately 

200 grams of the subsample was transferred to a second clean stainless steel mixing bowl for 

compositing.  Each successive subsample from the remaining of the five subsampling grid 

section locations was similarly collected.  After all subsamples from the same depth interval 

were thus obtained, the contents of the second mixing bowl were again thoroughly 

homogenized and a representative sample placed into an appropriate and labeled sample 

container(s).  

 
Grab samples from the center grid points were collected prior to the composite sample 

collection described above.  A representative soil sample from the center grid point was 

extracted from the hole bottom (target depth) with hand augers, mixed and split into two 

portions.  One portion was placed directly into the sample container (to maximize retention 
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of volatile constituents) and the other portion placed in a separate bowl as a subsample for 

the grid composite. 

 
Surface soil samples were placed into 125-ml, amber glass sampling jars with screw caps as 

provided by the analytical laboratory.  In accordance with the FSAP and QAPP, each jar was 

hand-labeled in the field with the project name, a unique sample number, and the date and 

time of the collection was hand-written onto adhesive labels attached to each sample jar.  All 

labels were completed using waterproof ink.  Surface sample denotation was identified by the 

grid number (Figure 3-1) followed by ‘SS’ (identifying as ‘surface soil’) followed by the 

depth interval designation, ‘A’, ‘B’ or ‘C’ (i.e., 0 to 6 inches, 6 to 12 inches, 12 to 24 inches, 

respectively).  For example, the identification for a surface soil samples collected in grid 2 

would be:  

 
 2 - SS - A - sample collected from 0 to 6 inches depth; 

 2 - SS - B - sample collected from 6 to 12 inches depth; and 

 2 - SS - C  - sample collected from 12 to 24 inches depth. 

 

Surface soil samples collected during focused-area sampling in the former TEL and PS areas 

were numbered with the site prefix ‘TEL’ or ‘PS’ immediately followed by the particular 

focused area cell number (Figures 3-3 and 3-4) followed by ‘SS’ and then the associated 

depth interval.  Identifications for a surface soil sample collected in grid 3 of either the TEL 

or PS focused areas would be: 

 
TEL3-SS-C  - sample collected from 12 to 24 inches depth; 

or  

PS3-SS-A - sample collected from 0 to 6 inches depth. 

 

All samples were placed into a cooler containing ice for temporary onsite storage and during 

transport and delivery to the analytical laboratory for testing. 
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3.3 SUBSURFACE SOIL SAMPLING 

Subsurface soil samples were collected throughout the Facility utilizing the same grid system 

described for surface soils in Section 3.2, above and as shown in Figure 3-2.  RI subsurface 

soil sampling (greater than 2 feet) was conducted at locations based on the established 250 

foot grid sections and 125 foot grid sections (in areas of known or potential source areas).  

Square grids were situated over the Facility based on a best fit scenario to cover all areas of 

former operations, known releases and potential source areas.  Each sampling location was 

recorded using a mapping or survey grade GPS (see Section 3.10) in accordance with the 

Facility QAPP (HSOP-5).  Similar to surface soils, subsurface soil samples were 

systematically evaluated for organics and metals contamination, as well as selected additional 

analytes based on historical knowledge of potential or known source areas.  This included 

characterization of COPCs in vadose zone soils and soils near the groundwater interface, as 

well as any non-aqueous phase liquids that may be present.  Objectives of the RI subsurface 

soil sampling include the following: 

 
 Provide current information on the type and distribution of all COPCs in subsurface 

soils; 

 Evaluate the relationship of soil COPCs concentrations to observed groundwater 

COPCs concentrations; 

 Allow the effective development and evaluation of alternative remedies for inclusion 

in the feasibility study;  

 Provide information to support the Human Health Risk Assessment; and 

 Allow an assessment of health and ecological risks (including fate and transport 

analysis) and development of cleanup levels. 

 

3.3.1 Facility Wide Sampling 

Samples were collected from the center point of each grid section.  Subsurface samples were 

also collected from soil borings associated with each groundwater monitoring well location 

(Section 3.4).  The subsurface sampling protocol specified collection of samples at 2 foot 

intervals, beginning at 2 feet below ground surface (bgs), and ending at total depth of the 

boring, approximately one to two feet below the groundwater interface.  Monitoring well 
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subsurface soil samples extended to the total depth of the wellbore.  RI soil boring locations 

are shown on Figure 3-2, and at the monitoring well locations shown on Figure 3-5.  

Locations were marked and surveyed. 

 

A minimum of three subsurface samples were proposed to be collected from each soil boring.  

One subsurface sample was to be collected from each soil boring at a default depth of 4 feet 

(or the interval from 2 to 10 feet with the highest PID reading).  Samples collected at the 

groundwater interface and at total depth (one to two feet below groundwater interface) were 

planned to help assess potential impacts to groundwater and the vertical limits of impacted 

soils.  Sample identification was similar to surface soils.  Samples were labeled with the grid 

number, “SB” for subsurface soil, followed by the depth interval designation in the following 

example: 

 
 2-SB-A (Sample collected at 2 to 4 feet, or 2 foot interval with the highest PID 

reading from 2 feet to 10 feet.) 

 2-SB-B (Sample collected at the water table.) 

 2-SB-C (Sample collected at the total depth of boring, 1 to 2 feet below water table.) 

 

Samples were generally collected from the center points of each grid as modified (offset) 

during the collection of surface soils.  

  

3.3.2 Sampling Methodology 

Due to HASP protocols (Hydrometrics, 2013d), varied surface conditions at some locations, 

and shallow groundwater, the actual sampling procedure and sampling methods deviated 

from those discussed in FSAP and QAPP.  In some cases, subsurface samples could not be 

collected from the same location as the surface samples due to utilities, access, or debris or 

obstacles encountered during clearance activities.  Deviations from the planned locations 

were noted on the field logs. 

 

Initially, it was anticipated that subsurface soil would either be sampled using roto-sonic or 

hollow stem auger methods; however, subsurface clearance protocols precluded sample 
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collection using mechanical methods until clearance to 8 feet was achieved.  Therefore, 

subsurface samples were collected using a variety of methods based on field conditions and 

clearance protocols.  

 

Subsurface clearance at monitoring well locations was conducted in January 2013 and 

followed the protocol of clearing (air-knifing and vacuuming) the hole to a clearance depth of 

8 feet and backfilling with clean sand.  Beginning in April 2013, samples representing the 

monitoring well borings were collected from a location offset at least 5 feet from the 

surveyed location.  Surface samples (0 to 6 inches, 6 to 12 inches and 12 to 24 inches) were 

collected using a hand auger or other hand tools as described in Section 3.2.  The hole 

continued to be advanced by hand to 8 feet or to refusal, whichever came first.  “A” samples 

were collected at 2 foot intervals as far as could be advanced, and PID readings were taken to 

determine the sample within that range to be submitted for analysis (either 2 to 4 feet, 4 to 6 

feet, or 8 to 10 feet) depending on the boring advancement and PID reading.  When the 

monitoring wells were installed at a later date (April 2013), an additional “A” sample was 

collected from 8 to 10 feet (if not already collected), the PID reading compared to the 

previously submitted “A” sample collected via hand augering, and the sample submitted for 

analysis if the PID reading in the 8 to 10 foot interval was higher than the previous “A” 

samples.  These were designated with a “D” suffix (i.e., YMW-13-SB-D).  If groundwater 

was encountered in or prior to the 8 to 10 foot interval, the sample was considered to be from 

the water table (“B” interval).  Sampling forms and field notes for samples collected at 

monitoring wells locations are provided in Appendix B. 

 

The procedure for grid subsurface soil borings was similar.  Each center grid location was 

initially sampled by hand (auger) to either refusal or to 8 feet, whichever came first.  The 

default method was to advance the hole as far as possible using hand (auger) collection 

methods up to and including the total depth of the hole.  If clearance was not achieved via 

hand auger, an air knife was then used to clear the hole from refusal to 8 feet, leaving a 6 

inch buffer between the bottom of the hole and the next sample interval, to reduce potential 

loss of volatiles from vacuuming procedures.  The hole was then advanced with the geoprobe 

from 8 feet to total depth (1 to 2 feet below groundwater), with samples collected for any 
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remaining 8 to 10 feet “A” interval samples (if groundwater had not been encountered), at the 

groundwater table “B” interval, and/or at 1 to 2 feet below groundwater “C,” considered the 

total depth of the hole.   

 

Any open holes were blocked, or plugged using a hole plug and bentonite system, until 

sampling could be conducted with the geoprobe.  Ground water was encountered at many 

locations prior to achieving the required 8 foot clearance for the hole.  There were a few 

occasions when the water table had risen between the time of the initial sampling/clearance 

and before the geoprobe could be mobilized.  In these cases, water table (“B”) samples were 

completed using hand methods at a location slightly offset from the initial boring.  A table 

summarizing collection methods is included along with the sampling forms and field notes in 

Appendix B. 

 

3.4 MONITORING WELL INSTALLATION 

3.4.1 Existing Monitoring Well Usability 

Existing monitoring wells used as part of the groundwater monitoring program for the Yale 

Facility include wells MW01, MW02 and MW03 on Tract 1A and wells MW-4 and MW-6 

on Tract 5.  Some difficulties were documented during the installation of MW01 and MW02.  

These wells were evaluated and considered usable for their intended purpose as they appear 

to be hydraulically connected to the surrounding formation.  The purpose and methodology 

employed to evaluate usability of the five existing monitoring wells listed above was 

conducted in accordance with the general approach discussed in the RI FASP, Section 3.1.  

The approach applied to evaluate usability of each existing monitoring well consisted of: 

 
 Consideration of the physical location of the existing well within the facility 

boundary and its potential to augment the well network resulting from the 14 

proposed new monitoring wells;  

 Apparent hydraulic connection of the well to surrounding formations based on as-

drilled cuttings log and construction details available for the well; 

 Apparent location of the well within the groundwater flow system and gradient 

indicated by the 14 new monitoring wells; and 
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 Proximity of the well to a potential source area(s) and/or an upgradient location 

suitable to delineate groundwater quality across the facility.  

 
3.4.2 Monitoring Well Location, Construction and Development 

The 14 newly installed monitoring wells are used in conjunction with five existing 

monitoring wells to form the RI groundwater monitoring well network for the RI 

investigation and subsequent groundwater monitoring.  Rationale and objective for 

placement of the new monitoring wells is to provide for monitoring of groundwater 

conditions and water quality at the following areas:   

 
 Wells YMW-10 and YMW-11 were installed upgradient of the former refining 

facilities, near the Facility boundary in the northwest corner on Tract A and the 

railroad right-of-way (ROW); 

 Wells YMW-15 and YMW-20 were installed upgradient of the former refining 

facilities along the northern boundary along Tract D and the MDT property; 

 Wells YMW-16, YMW-18, and YMW-19 were installed downgradient of the former 

refining facilities including the former Yale/Carter Oil Refinery, associated oil 

recovery area and the Montana Refining Company area; 

 Well YMW-17 was installed at the approximate location of the former refinery TEL 

Plant; 

 Well YMW-21 was installed downgradient of the former refinery TEL Plant in the 

approximate location of the former refinery oil trap; 

 Well YMW-22 was installed downgradient of the former TEL Plant pond area; 

 Well YMW-23 was installed on railroad ROW near the northwest corner of the 

Facility as a downgradient well for the Facility; 

 Three monitoring wells located in potential source areas of the former refinery 

include: 

o YMW-12, installed in the vicinity of the former refinery crude unloading 

dock; 
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o YMW-13, installed south of the former refinery’s railroad loading platform; 

and 

o YMW-14, installed in the vicinity of the former refinery’s pump houses.   

 

The objectives of the five previously installed wells and their continuing purpose for this RIR 

are: 

 
 Upgradient monitoring of Tract 1A at well MW01; 

 Downgradient monitoring of the former refining area at MW02; 

 Downgradient monitoring of the former oil recovery area at MW03; and 

 Downgradient monitoring near the edge of the Tank Farm and Facility at wells MW-4 

and MW-6. 

 

Table 3-1 provides details of the monitoring well construction of the 14 recently installed 

monitoring wells for the Facility RI.  Also included are known construction details of the 

previously installed wells.  Detailed descriptions of the soil types encountered during drilling 

and the construction of each monitoring well is provided in Appendix C.  

 

Hollow-stem auger drilling methods were employed for monitoring well drilling, 

construction and installation for the 14 recently installed monitoring wells.  Drilling was 

performed by SK Geotechnical, Billings, MT.  A Montana-licensed Monitoring Well 

Constructor and/or Installer was present during drilling and well construction and 

installation.  Drilling practices followed standard procedures for monitoring well installation 

as outlined in HF-SOP-9 (Facility QAPP).  A well log for each newly installed monitoring 

well was prepared and submitted to the Montana Department of Natural Resources and 

Conservation and the Montana State Bureau of Mines and Geology, Groundwater 

Information Center (GWIC) within 60 days after completing well installation.  Monitoring 

well logs are included in Appendix C.      

 

The majority of monitoring wells were constructed of 2-inch ID (inside diameter) NFS-

approved schedule 40 PVC with flush threaded joint couplings, slotted pipe, and end cap.  
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Wells YMW-11 and YMW-19 were completed with 4-inch ID NFS-approved schedule 40 

PVC with 0.020 slot well screen.  The 2-inch ID wells were completed with a 0.010 slot well 

screen.  Ten feet of well screen extended across the water table was installed in all wells.  

The annulus opposite the screened interval was gravity-backfilled from the well bottom to a 

minimum of one foot above the top of screen interval with 10/20 sieve-size washed silica 

sand to provide a filter pack.  The remainder of the annulus was backfilled with hydrated 

bentonite chips to seal the annulus and prevent potential fluid migration along the wellbore 

and outer surface well casing.  Monitoring wells YMW-10, YMW-12, YMW-15 and   

YMW-20 were completed as flush mount wells because they are near business operations 

and are likely to encounter traffic.  Surface completions at ‘stickup’ monitoring wells on 

other areas of the Facility consist of above-ground mounts surrounded by 6-inch nominal 

diameter steel protective casing with locking lid, and a concrete pad around the protective 

casing.  All well installations were completed in accordance with Montana Monitoring Well 

installation requirements, ARM 36.21.801 et seq. 

 

Prior to and throughout monitoring well drilling, subsurface soil samples were collected at 

each well location in accordance with the sampling and analytical schedule developed for 

subsurface soils (FSAP, Section 3.4).  Soil samples were collected at 2 foot intervals 

beginning at 2 foot bgs and continuing to total drill hole (borehole) depth.  Soil samples from 

each 2 foot interval were field-screened for headspace gases using a photoionization detector 

(PID).  Additional details regarding subsurface soil sample collection, handling, and field 

screening that are applicable to samples collected during monitoring well installation are in 

Section 3.3.  

 

3.4.3 Monitoring Well Development 

Following well installation, and determination of the presence of LNAPL, the new 

monitoring wells were developed to reduce turbidity and ensure good hydraulic connectivity 

with the alluvium.  Existing monitoring wells were not redeveloped beyond purging 

immediately prior to sampling. 
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Monitoring wells YMW-10, YMW-11, YMW-15, YMW-16, YMW-17, YMW-19,      

YMW-20, YMW-21, YMW-22 and YMW-23 were developed May 21 and 22, 2013.  Wells 

YMW-12, YMW-13, YMW-14 and YMW-18 were not developed due to the presence of 

LNAPL.  In wells showing evidence of LNAPL, development was deferred to minimize the 

necessity and difficulty in handling and disposal of potentially significant volumes of 

hazardous substances or contaminated groundwater.  Well performance of undeveloped wells 

will be evaluated after several monitoring and/or sampling events.  If determined that the 

wells are not performing consistently with wells that were developed following construction, 

then the affected well(s) may be recommended for subsequent development.  To date, the 

undeveloped wells appear to be performing suitably and development does not appear 

warranted at this time.  Well performance and/or maintenance conditions in all wells, 

developed or undeveloped, should continue to be routinely evaluated with redevelopment or 

other actions recommended and implemented, as appropriate. 

 

Development procedures consisted of hand-bailing a minimum volume equal to or exceeding 

five times the well bore volume in each well.  Appendix D contains well development forms.  

To allow for “re-equilibration” of all wells with the surrounding formation, well development 

activities took place approximately two weeks after the last monitoring well was installed.  

The well development procedures employed were in accordance with the QAPP procedures 

outlined in HF-SOP-9.  After development, a minimum period of one week was allowed to 

elapse prior to groundwater sampling and subsequent static water level measurements. 

 

3.4.4 Aquifer Testing Procedures 

Aquifer tests consisted of pump tests and slug tests.  Pump tests were performed on wells 

YMW-11 and YMW-19 in July 2013.  YMW-11 was re-evaluated using the slug test 

technique in September 2013 because a consistent flow rate could not be maintained during 

the initial pump test.  Aquifer test data is presented in Appendix E. 

 

Aquifer testing procedures followed those summarized in HF-SOP-100 and HF-SOP-8 

(Facility QAPP).  Aquifer test data was analyzed using AQTESOLVTM aquifer test software 

and supplemented with existing Facility data and/or local area information.  Analysis based 
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on unconfined water table aquifer conditions were used.  Results of the data evaluation 

provide information on the groundwater aquifer characteristics (Section 4.6.3) and flow in 

the Facility area.  Groundwater flow directions, gradients and groundwater–surface water 

interactions are discussed in Sections 4.6.2 and 4.6.4.  

 

Pump Test Procedure 

100 minute pumping tests were conducted in wells YMW-11 and YMW-19.  The pump tests 

were conducted by pumping water out of the wells with a suction pump and measuring 

groundwater drawdown and recovery during and after the pumping.  The suction pump used 

1 inch poly drop pipe and fittings.  The poly pipe and fittings were replaced after each 

pumping test.  Water level changes during the pump test and recovery periods were recorded 

and measured using electronic 30 psi pressure transducers.  Manual measurements were 

documented using an electronic water level probe and were used to verify the pressure 

transducers reading.   

 

Slug Test Procedure 

In addition to a pump test, a slug test was conducted in well YMW-11.  A slug test is 

conducted by displacing the water level in the cased well using a 3.5 inch diameter by 25 feet 

long “slug” and measuring groundwater recovery following slug insertion and withdrawal.  

The slug was attached to ¼ inch diameter braided poly rope that was replaced before and 

after testing.  Water level changes throughout the slug test were recorded and measured using 

electronic 30 psi pressure transducers and confirmed using electronic water level probes.   

 

3.5 GROUNDWATER MONITORING AND SAMPLING 

Groundwater was collected in June 2013 and September 2013 from designated wells in the 

RI monitoring network.  Static water levels and LNAPL levels were measured prior to water 

quality sampling.  Wells with measureable LNAPL levels were not sampled.   

 

3.5.1 Water Level and LNAPL Measurements 

A complete set of water level measurements at all newly installed monitoring wells was 

recorded on May 16, 2013, before well development activities, and prior to initiating water 
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quality sampling.  This initial set of measurements was used to determine if LNAPL was 

present in any of the monitoring wells.  Due to the presence of LNAPL, DEQ requested that 

LNAPL be monitored, measured, and recovered monthly until, at least, the completion of the 

current phase of RI field activities.  Monthly monitoring for LNAPL began in July.  Monthly 

water level monitoring at all wells was added in August 2013 to gain a better understanding 

of water level fluctuations.  Results of the routine groundwater water level measurements 

recorded to date are presented in Section 4.6.2 of this report.  

 

Water level measurements were recorded to the nearest 0.01 foot.  Prior to collection of 

samples or removal/introduction of any equipment into a well, an electric interface/water 

level probe was used to determine: 

 
1. The presence or absence of LNAPL at the top or bottom of the water column; and 

2. The depth of groundwater below a specified measuring point (typically the top of the 

PVC well casing). 

 

This protocol is consistent with water level measurement procedure discussed in HF-SOP-10 

in the Facility QAPP (Hydrometrics, 2012c).  Water/LNAPL levels continue to be monitored 

and recorded on a monthly basis in all RI monitoring network wells.  

 

3.5.2 Groundwater Sampling 

Groundwater sampling at the Facility was conducted at 19 monitoring wells, including 14 

new wells installed as part of the RI, and five existing monitoring wells.  Monitoring well 

locations are shown on Figure 3-5.  The objectives of the groundwater sampling were to: 

 
 Characterize groundwater quality, particularly as it relates to COPCs and MNA 

parameters; 

 Characterize groundwater flow, including seasonal patterns, flow, and potential 

COPCs transport; 

 Allow the effective development and evaluation of alternative remedies for inclusion 

in the feasibility study; and 
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 Allow an assessment of health and ecological risks (including fate and transport 

analysis) and development of cleanup levels. 

 

3.5.3 Sampling Methodology 

Water level measurements, field observations, and any previous analytical results were 

evaluated to determine the order of wells for subsequent sampling.  In general, groundwater 

sampling proceeded in order from the apparent least to most impacted location as indicated 

on the basis of the Facility history and any current and previous data collected at the Facility.  

Groundwater wells with evidence of LNAPL were not sampled.  As an interim measure, 

DEQ requested that LNAPL levels be measured monthly and LNAPL recovered to the extent 

practical.  Wells containing LNAPL were evaluated for potential LNAPL recovery based on 

the amount of LNAPL and recovery rates in surrounding wells as determined by aquifer tests 

(Section 4.1.2).   

 

Groundwater samples were collected from Facility monitoring wells using low flow 

sampling techniques consistent with MDEQ’s Site Response Section Low-Flow Purging and 

Sampling Guidelines (http://deq.mt.gov/StateSuperfund/PDFs/srs_lowflow_memo.pdf) and 

HSOP-105 in the QAPP (Hydrometrics, 2012c).  A 2-inch diameter, low flow PTFE bladder 

pump was used for well purging and sampling.  The sampling pump was typically placed 

near the midsection of the screened interval.  This placement was such that it minimized 

potential sediment influx and was most efficient to remove the majority of static groundwater 

in the well to ensure that water sampled was reflective of a representative sample and not 

aged.  Teflon-lined tubing was used throughout purging and sampling of all wells.  Well 

purging continued until field parameters had stabilized. 

 

The initial depth measurement to groundwater was obtained before and after pump placement 

and recorded periodically coincident with field parameters during well purging and prior to 

sampling.  Field parameters for indication of groundwater stabilization included oxygen 

reduction potential (ORP), dissolved oxygen (DO), pH, specific conductance (SC) and 

temperature.  These parameters were measured using a flow-through device to minimize 

potential effects from atmospheric exposure.  Turbidity was measured separately.  
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Measurements were recorded on field sampling forms contained in Appendix B.  Field 

meters were calibrated daily according to factory instructions, with calibration results 

recorded on calibration forms.  Field parameters were recorded every five to six minutes 

allowing for exchange of water in the flow-through cell to achieve the following stabilization 

criteria:  

 

Parameter (Units) Stability Criteria 

pH (standard units)  0.1 s.u. 
Water temperature (°C)  0.2 °C 

Specific conductance (µmhos/cm) 
 5% (SC  100 µmhos/cm) 
 3% (SC > 100 µmhos/cm) 

Dissolved oxygen (mg/L)  0.3 mg/L 
Turbidity 10%

 
NOTE:  Stability criteria obtained from USGS National Field Manual for the 
Collection of Water-Quality Data: Chapter A4, Collection of Water Samples 
(September 2006). 

 

Due to difficulties in stabilizing turbidity in the field, the turbidity was measured in the lab. 

 

Following well purging and stable groundwater parameter conditions, final field parameter 

measurements were recorded and groundwater quality samples obtained.  Appendix B 

contains field notes and forms associated with groundwater sample collection.   

 

In accordance with FSAP Section 4.1.4, samples for volatile constituents (VPH and VOCs by 

Method 8260) were collected first followed by sample collection for non-volatile parameters.  

Samples were obtained by pumping the well at a low rate (<0.3 liters/minute) and 

discharging the appropriate sample volume, via the purge tubing, directly into the sample jar.  

Samples for trace constituents were filtered through a 0.45 µm in-line filter attached to the 

discharge tubing and prior to preservation.  The filter was rinsed prior to sampling by 

allowing approximately twice the filter volume to flow through it before actual sample 

collection.  All unpreserved sample containers were triple rinsed with sample water prior to 

sample collection, and then preserved as appropriate for the intended analysis (e.g., nitric 
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acid preservation to pH <2 for metals analysis), and stored on ice in coolers at approximately 

4°C during sampling activities and transport/delivery to the analytical laboratory.   

 

3.6 SURFACE WATER SAMPLING 

Surface water samples from the Yegen Ditch were collected as part of this RI with the 

objectives to: 

 
 Assess water quality in the Yegen Ditch upstream of the current Facility boundary; 

 Assess water quality in the Yegen Ditch downstream of the current Facility boundary 

and provide information on any constituent loading to this surface water body from 

the Facility;   

 Allow the effective development and evaluation of alternative remedies for inclusion 

in the feasibility study; and 

 Allow an assessment of health and ecological risks (including fate and transport 

analysis) and development of cleanup levels. 

  

3.6.1 Yegen Ditch 

The Yegen Ditch bisects the Facility from southwest to northeast, and flows into the 

Yellowstone River near the northeast corner of the Facility (Figure 3-5).  The Yellowstone 

River borders the Facility along the southern boundary.  The Yegen Ditch currently carries 

storm water runoff from the industrial areas in east and south Billings.  Surface water runoff 

migrates off the Facility via percolation, infiltration and overland flow.  Prior to 1947, north 

of Tract 5, the ditch turned north flowing under a railway bridge/culvert and crossing the 

MDT property and discharged into the Yellowstone River northeast of the Yellowstone 

county Fairgrounds (Cardno ERI, 2012, page 35).  In 1947 the city re-routed the ditch to its 

present course.  Along its upper reaches the ditch and tributaries pass through or near 

numerous industrial facilities.    

 

Four locations (Figure 3-5) along the exposed ditch channel were selected to measure and 

sample surface water and also provided access and opportunity to collect ditch sediment 

samples.  Access to the measurement locations was obtained by agreement and consultation 
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with the present property owner.  Surface water and sediment sampling was limited to that 

portion of the original ditch channel currently open and accessible on the Facility.  All 

locations are positioned along the original and exposed ditch course.  At proposed sampling 

location YD-2 the ditch was not accessible (buried and backfilled) for monitoring or 

sampling.  Location YD-5 is positioned approximately 100 feet upstream of the ditch mouth 

where it discharges into the Yellowstone River.  This location appears to be sufficiently low 

in elevation and may be subject to seasonal flooding or inundation during periods of high-

water and runoff.  Flow characteristics of the Yellowstone River are discussed in Section 

4.5.3. 

 

3.6.2 Measurements and Sampling Methodology 

Surface water sampling began at the furthest downgradient/downstream location (i.e., YD-5) 

and progressed upstream to location YD-4, then YD-3 and ending at location YD-1.  At each 

sampling location along Yegen Ditch, surface water monitoring and water sample collection 

was conducted as follows: 

 
1. Field parameter measurement and water quality sample collection; and 

2. Measurement of stream flow. 

 

Surface water field parameter measurements, consisting of pH, specific conductance (SC), 

dissolved oxygen (DO) and temperature and qualitative sample collection was completed 

prior to sampling sediments or measuring stream flow so not to disturb streambed sediments 

or affect water sample quality.  Parameter measurements were obtained directly in the 

channel wherever possible.  Field forms for surface water collection are contained in 

Appendix B.  Field meters were calibrated daily according to factory instructions, with 

calibration results recorded in the field notebook and/or on calibration forms. 

 

Surface water quality sample container use and preservation requirements were consistent 

with the methods specified in the project QAPP (Hydrometrics, 2012c) and discussed in 

FSAP Section 4.0.  Unpreserved sample containers were rinsed three times with sample 

water prior to sample collection.  Water quality samples were collected by passing the 
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uncapped sample container beneath the water surface and across the area of flow.  Samples 

were then preserved as appropriate for the intended analysis (e.g., nitric acid preservation to 

pH <2 for metals analysis), and temporarily stored onsite on ice in coolers for transport and 

delivery to the analytical laboratory.    

 

Surface water flow measurements, also contained in Appendix B, were obtained at each of 

the four monitoring sample locations along the Yegen Ditch using a Marsh-McBirney current 

meter and wading rod.  Measurement of streamflow was performed in accordance with the 

area-velocity method developed by the USGS (USGS, 1977).  In general, the entire stream 

width was measured and divided into approximately 15 to 20 subsections of equal width and 

the stream velocity measured at the midpoint of each subsection and at a depth equivalent to 

two-tenths and eight-tenths of the total subsection depth.  The velocity in each subsection 

was then multiplied by the cross-sectional area to obtain the flow volume through each 

subsection.  The subsection flows were then summed to obtain the total discharge (cubic feet 

per second).  Results of stream flows measurements are discussed in Section 4.5.2. 

 

At each monitoring location, streamflow measurements were obtained in a straight reach of 

the stream and as free of in-stream obstructions as possible to minimize potential 

measurement errors resulting from converging or turbulent flow paths.  Measurement 

locations YD-1 and YD-3 were placed away from the inlet and outfall to eliminate or 

minimize effects of culvert affected flow.  A brushy dam extending across the ditch channel 

is located approximately 100 feet downstream of location YD-4 and 370 feet upstream of 

YD-5.  Locations of the ditch measuring points do not appear affected by the dam or 

impeded water flow and depth.   

 

3.7 SEDIMENT SAMPLING 

Similar to surface soils and subsurface soils, sediment samples were also systematically 

evaluated  for  organics  and  metals  contamination,  as  well as selected  additional  analytes  
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based on historical knowledge of potential or known source areas.  Objectives of the RI 

sediment sampling include: 

 
 Provide current information on the type and distribution of COPCs in ditch 

sediments; 

 Allow the effective development and evaluation of alternative remedies for inclusion 

in the feasibility study; and 

 Allow an assessment of health and ecological risks (including fate and transport 

analysis) and development of cleanup levels. 

 

Four locations (Figure 3-5) along the exposed ditch channel were selected to measure stream 

flows and that also provided access and opportunity to collect and sample surface water ditch 

sediments.  Sediment samples were co-located with surface water sample locations.  All 

locations are positioned along the original and exposed ditch course.  Sampling began at the 

furthest downstream location (i.e., YD-5) and progressed upstream ending at location YD-1.  

At proposed sampling location YD-2, the ditch was not accessible (buried and backfilled) for 

monitoring or sampling.  Appendix B contains sampling forms related to sediment collection. 

 

3.7.1 Measurements and Sampling Methodology 

Sediment sampling was conducted at four locations along Yegen Ditch at up to 3 points 

along the cross section of the ditch.  Sediment samples were composited for distinct sample 

intervals (A:  0 to 6 inches, B:  6 to 12 inches, and C:  12 to 24 inches). 

 

An AMS 24-inch multi-stage sediment sampler was used to collect the sediment samples 

instead of a sediment core sampler indicated in the QAPP.  Disposable plastic cores were not 

used due to the wet sediment.  Disposable plastic soil catchers (baskets) were used to retain 

the sediment in the sampler.  A thread on slide hammer was used to drive the sediment 

sampler to the desired two foot depth.  A check-valve flap on the top of the sampler aided in 

the retention of sediment.   
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After retrieving the sediment sampler, the sediment was deposited in a stainless steel bowl 

for sorting and sampling.  Field conditions did not allow the hole to stay open to allow three 

distinct depth samples.  Therefore, modifications were made in the field.  The preferred 

method to distinguish sample intervals was to sort the sample based on soil characterization, 

using either organic divides or soil type divides.  For example, “A” sample could be heavy 

organic (swampy); gravel with organics would be the “B” sample; and gravel without 

organics would be the “C” sample.  This method, however, was not applicable at all 

locations.  YD-1 has organic material in excess of two feet, and YD-5 has gravely material 

without organics to two feet.  If soil types could not be differentiated, then the recovered 

sample was partitioned into A, B and C intervals based on ratios proportionate to the 

respective intervals.  If a partitioning process was used, and there was a small recoverable 

quantity of sediment, then a reduced number of sample sets were taken.  Samples for the 12 

to 24 inch intervals at YD-3 and YD-4 could not be obtained.  This process was repeated 

multiple times until enough sediment was collected to fill the sample jars.  Samples jars were 

labeled and put on ice for later lab analysis.   

 

3.8 ASBESTOS SAMPLING 

Potential suspected asbestos materials (SAM) were observed at two locations at the Facility:  

1) inside the fenced area located south of Tract D, and 2) the exterior grounds and roof of the 

Montana Department of Transportation (MDT) building on the MDT Tract.  Inspection and 

sampling of materials south of Tract D along the railroad ROW were conducted along with 

the Interim Action Disposal in May 2012.  An additional inspection in the area surrounding 

the MDT building was conducted September 2013 and included a shoulder-to-shoulder 

visual inspection of Grids 18, 19, 29 through 35 and 44 through 51.  Limited-area inspections 

and sampling of SAMs were conducted.  Inspection and sampling of both areas was 

performed by a Montana accredited asbestos inspector.  

 

3.8.1 Sampling Methodology 

Suspected materials were marked with pin flags and/or logged using a GPS device.  Up to 

three samples of each type of material were collected if sufficient material was available.  

Samples were collected by carefully removing small portions of the suspect material in a 
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non-abrasive manner, using techniques such as wet slicing, wet boring or similar methods 

designed to limit contamination of the area during sampling (Tetra Tech, 2012 and 2013).  If 

possible, samples from existing damaged areas or loose pieces of material were collected.  

Samples were placed in pre-labeled plastic containers immediately after collection and sent 

to a certified laboratory for analysis using EPA Method 600/R-93/116 including polarized 

light microscopic techniques (PLM) and dispersion staining and/or Transmission Electron 

Microscopy (TEM) methodology.   

 

3.9 SAMPLE EQUIPMENT DECONTAMINATION 

Soils and Sediments 

Prior to initial and subsequent reuse, or after extended periods of nonuse, sampling 

equipment (augers, shovels, spades, trowels, mixing bowls, scoops, etc.) was decontaminated 

between sampling locations and soil depth intervals using the following sequence: 

 
 Brushing or scraping loose and adhering soil from the equipment; 

 Scrubbing equipment with tap water and a non-phosphate detergent; 

 Rinsing equipment with a minimal volume of acetone rinse; 

 Tap water rinse; and 

 Final rinse with deionized water. 

 

Decontamination of drilling augers and equipment consisted of brushing off loose material, 

followed by pressure washing.  Clean and dry equipment (hand tools and receptacles) were 

placed inside a new, clean plastic garbage bag between transporting to different sample 

locations and during overnight or extended storage.  The effectiveness of the 

decontamination was evaluated through collection and analysis of Equipment Rinsate blanks 

and DI Water blank samples. 

 

Water 

Equipment (i.e., probes, tapes, cables) inserted into the monitoring wells, including aquifer 

testing equipment, was decontaminated before each use in accordance with the Facility 

QAPP (Hydrometrics, 2012c) and procedure HF-SOP-35. 
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General decontamination consisted of: 

 
 Scrubbing equipment with tap water and a non-phosphate detergent; 

 Rinsing equipment with a minimal volume of acetone rinse; 

 Tap water rinse; and 

 Final rinse with deionized water. 

 

All water generated from decontamination activities was contained for determination of 

disposal as described in Section 3.11. 

 

3.10 DOCUMENTATION 

Chain-of-custody procedures were followed throughout the project by utilizing standard 

chain-of-custody forms to transfer samples from the field to the laboratory.  Each cooler of 

transferred samples was accompanied by the chain-of-custody documentation to record the 

transfer of samples from the possession of field personnel to the possession of the laboratory.  

Digital photographs were taken of the location of all RI surface soil samples, and 

latitude/longitude coordinates recorded using a resource-grade GPS unit.  Appendix F 

contains photographic documentation of RI sampling. 

 

Field notebooks and field sampling forms were used to record pertinent sampling 

information, including lithologic descriptions of each soil sample (soil material type, color, 

texture, moisture, petroleum odor and staining, etc.), time, date, and sample number of each 

laboratory sample.  All water quality sampling information, including sample locations, 

sample numbers, date and time of sample collection, field parameter measurements, water 

levels, flow measurements, and other notes and observations were documented in waterproof 

ink in a dedicated project field notebook, and on standard field forms (Appendix B).  

 

3.11 LOCATIONAL (GEOGRAPHIC POSITIONING) SURVEYS 

Hydrometrics utilized a survey grade GPS unit to set control stations and survey both 

coordinates and/or elevations of all monitoring wells and planned sample locations (see 

Sections 3.1 and 3.4).  Accuracy of the survey was approximately 0.01 foot horizontally and 
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approximately 0.01 foot vertically.  Vertical control datum used to determine well elevations 

is the North American Vertical Datum of 1988 (NAVD 88), and is referenced to a nearby 

USGS benchmark, D484 and verified using benchmark E484.  Latitude and longitude 

coordinates are reported in accordance with the State Plane NAD83 Feet Coordinate System.  

Operation of the survey grade GPS used to survey both coordinates and/or elevations of all 

monitoring wells, soil borings and media sample locations was performed under the field 

direction of Mr. John Bergin, Engineer, Hydrometrics, Inc., Billings, MT; Mr. Bergin is a 

Registered Professional Engineer in Montana, registration number 16497. 

 

Appendix A lists the ground surface coordinates for all surface soil and subsurface soil 

boring sample collection locations obtained during the RI investigation.  Ground surface 

elevations were not obtained for soil sampling locations.  Table 3-1 lists the measuring point 

(i.e., top-of-casing, TOC) and ground surface elevations and coordinates for all wells in the 

RI monitoring well network. 

 

3.12 MANAGEMENT OF INVESTIGATION-DERIVED WASTES (IDW) 

Liquid Wastes 

Purged groundwater, recovered LNAPL, and water used during equipment decontamination 

were contained for disposal.  Well purge waters were discharged directly from tubing into 

cleaned, 5-gallon PVC buckets with compression lids.  The bucket contents were then 

transferred into an enclosed 500-gallon poly water tank with secondary containment located 

on Tract C.  This location is also paved with asphalt. 

 

Disposal of liquid wastes is ongoing.  IDW water was sampled in December 2012, May 

2013, and September 2013 and analyzed for metals, EPH and VPH.  Results of the testing 

(Appendix G) are used to determine appropriate disposal of the groundwater and 

decontamination wastes.  Decontamination water (sampled December 2012) from surface 

soil sampling was disposed at the City of Billings Waste Water Treatment Plant.  Water used 

for decontaminating monitoring well drilling equipment, sampled in May 2013, was found to 

be hazardous for lead, and was therefore shipped to Clean Harbors along with Interim Action 

wastes (Hydrometrics, 2013c).  Decontamination water from subsurface sampling, purged 
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groundwater, and recovered LNAPL was sampled in September, 2013 and results were non-

hazardous.  Disposal for these waters will occur once the tank is full.  Shipping records and 

waste manifests are contained in Appendix H. 

 

Aquifer Testing 

Based on the June 2013 groundwater analytical results (no exceedances of RBSLs or Circular 

DEQ-7 Numeric Water Quality Standards [DEQ-7 standards]) and following DEQ’s purge 

water flow chart (DEQ, 2011a), waters generated during pump testing of YMW-11 and 

YMW-19 (see Section 3.4.4) was discharged on the ground away from the wells.  Therefore, 

no IDW was generated.   

 

Solid Waste 

Composite samples of soils from vacuum clearance procedures, drill cuttings, and subsurface 

sampling were collected in January 2013 and May 2013.  Samples were analyzed for metals, 

EPH and VPH.  These soils were non-hazardous and subsequently disposed at the Billings 

Regional Landfill.  All solid waste was transported in such a manner that prevented its 

discharge, dumping, spilling or leaking from the transport vehicle. 

 

Other solid IDW waste included inert, solid materials such as rubber gloves, paper, plastic, 

cardboard, duct tape / electrical tape, etc.  Inert waste were collected in plastic garbage bags 

as common garbage and disposed at the City of Billings landfill.         
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4.0  NATURAL FEATURES CHARACTERIZATION                                                    

AND ENVIRONMENTAL SETTING 

 

4.1 CLIMATE 

The region in which the Facility is located has a semi-arid climate and receives relatively 

limited precipitation (Olson and Smith, 2007).  Humidity in the region is relatively low at 

about 44 percent and winds that average about 11 miles per hour (Western Regional Climate 

Center, 2007 in Olson and Smith, 2007).  Temperatures in Billings in January range from 

17.8 degrees Fahrenheit (ºF) to 36.4 ºF and average 27.1 ºF.  Temperatures in July range from 

58.8 ºF to 86.8 ºF and average 72.8 ºF.  Spring, summer, fall and winter temperatures average 

46.3 ºF, 69.7 ºF, 48.2 ºF, and 28.0 ºF, respectively (NOAA, 2012 in Cardno ERI, 2012). 

 

Annually, Billings averages 13.63 inches of precipitation and 55.1 inches of snowfall.  

Precipitation averages decrease in the winter months (averaging 1.46 inches) and are at their 

peak during the spring (averaging 4.90 inches).  Snowfall is at its peak during the winter and 

spring months, averaging 22.8 and 20.5 inches, respectively (NOAA, 2012 in Cardno ERI, 

2012).  The wettest months are in April through June, and September and October, with 

incidental early/late spring and early/late summer thunderstorms providing most 

precipitation.  From December through February precipitation accumulates as snow although 

chinook winds and resulting moderate temperature increases may result in melting and some 

runoff.  Dry winds promote evaporation that far exceeds precipitation; pan evaporation in the 

Billings area is 53 inches per year (Oregon Climate Service, 2007 in Olson and Smith, 2007).  

Transpiration in the Billings area is about 26.5 inches from April through October (U.S. Soil 

Conservation Service, 1980 in Olson and Smith, 2007). 

 

Figure 4-1 (source:  http://www1.ancdc.noaa.gov/pub/orders/cdo/224720.pdf) shows total 

monthly precipitation amounts recorded received at the Billings Water Plant located 1.5 

miles south of the Facility, for the months May to October 2013 during the majority of the 

Facility RI. 
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Precipitation falling over the region first encounters whatever manner of land surface cover 

exists at the Facility:  non-irrigated, irrigated or urban (streets, roofs, parking lots) lands.  

Throughout the East Billings area, the land surface is significantly surface-covered excepting 

a few locally small areas of residential and park lands.  Although urban areas are very minor, 

about 2 to 3 percent of the Yellowstone County area, (Olson and Smith, 2007) summarizes 

urban land cover impacts on water recharge as:   

 
“Urban areas are minor…, but they influence recharge in the river valleys where 

most of the population resides and most of the ground-water use occurs.  The primary 

impacts of urban land cover are two-fold:  (1) recharge is reduced by impermeable 

surfaces such as pavement and roofed areas, and (2) recharge is reduced because 

urban land cover usually occurs over previously irrigated lands [thus eliminating the 

majority of the previous irrigation recharge from that land use].  The primary source 

of recharge is from precipitation, septic return flows, lawn irrigation.  Irrigation 

ditches that flow through the urban areas also provide much recharge.  [Irrigation 

ditch leakage may provide annual recharge of about 200-700 acre-ft. of water per 

square mile.]  During the growing season most lawn irrigation is a source of 

recharge (Olson and Reiten, 2002).”    

 

4.2 ECOLOGY 

Cardno ERI (2012) reported the plains grassland and plains forest ecotype includes 

43,918,691 acres and represents 46.7 percent of Montana, including the Billings area.  Two 

major rivers, the Missouri and the Yellowstone, cross the entire ecotype.  The plains 

grassland ecotype encompasses the largest area in Montana.  Vegetation found throughout 

the ecotype includes wheatgrass, needle-and-thread, bluebunch wheatgrass, blue grama, 

prairie jundgrass, green needlegrass, thickspike wheatgrass, fringed sage and dense 

clubmoss.  Other widespread species common in certain conditions include little bluestem, 

prairie sandreed, silver sage, sun-sedge and threadleaf sedge.  Most other grasses and grass-

like plants are only minor community components or are dominant in restricted areas 

(Montana Fish, Wildlife & Parks, 2005 in Cardno ERI, 2012). 
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The Yellowstone River above Billings is rated a moderate habitat for highly valued aquatic 

species and a substantial habitat for less highly valued aquatic species.  From Billings 

downstream to the confluence of the Bighorn River, the Yellowstone River is rated as a 

substantial resource for valued aquatic species and a priority habitat for less highly valued 

aquatic species.  There are no critical habitats located within a 15-mile downstream stretch of 

the Yellowstone River from Billings; however, the area is utilized by the bald eagles but is 

listed mostly as a migratory pathway with no specific nesting area noted along the 15-mile 

stretch of river (EPA, 1989 in Cardno ERI, 2012). 

 

The Yellowstone River near Billings is characterized by minor rapids with motor boating, 

canoeing, rafting, fishing, and picnicking being primary activities near the Billings area.  

Secondary activities include tubing, swimming, and camping (EPA, 1989 and Montana Fish, 

Wildlife & Parks, 2005 in Cardno ERI, 2012). 

 

4.3 SURFACING AND SOILS 

4.3.1 Surfacing and Fill Materials 

Portions of the Facility contain hardscape overlays of various buildings erected on concrete 

slabs, concrete and asphalt pads and parking areas, curbed and guttered streets, compacted 

asphalt millings and other compacted and unconsolidated surface fill materials including pit-

processed small and coarse gravel, cobbles, imported railroad ballast, coal fines, and loose 

demolition debris (e.g., concrete, cinder block, various brick, metal, and river alluvium).  

Figure 4-2 illustrates the type and areal distribution of the surface cover materials observed 

throughout the Facility during the 2012-2013 RI investigation activities.  In much of the area 

north of the railroad tracks and directly underlying, surface materials are comparable 

materials consisting of imported fill of alluvium (cobbles and sandy gravels), angular and 

rounded washed gravel, and naturally deposited river alluvium (coarse gravel and finer sands 

and silts).  Immediately north of the railroad tracks and south of Tract D and the MDT Tract 

is a strip of unsurfaced lands contain one moderate size pond.   

 

South of the railroad the majority of lands are barren i.e., near natural (Tracts 1-A south of 

Yegen Drain and Tract 2-B), and covered by compacted coarse gravel fill (Tract 5, tank 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

4-4 3/19/2015 1:59 PM 

farm).  The former Midland Empire Packing Company building and adjacent asphalt and 

concrete paved lots are the only hardscape in Tract 1A (north of Yegen Drain).  ASI 

demolished a large portion of the concrete and cinderblock building erected by the former 

owners, Midland Empire Packing Company.  Building demolition debris is evident along the 

northeast side of Tract 1-A near Tract 5.  Demolition debris (i.e., concrete, refractory brick, 

cinderblock, wood and assorted metallic debris) of various sizes and excavated material (i.e., 

river alluvium) from the relocated, and now enclosed portion of Yegen Ditch, cover much of 

the surface in this area.  Facility topography generally slopes to the east, towards the 

Yellowstone River as shown on Exhibit 1. 

 

4.3.2 Soils and Subsoils 

The Facility is located on the west bank of the Yellowstone River.  Natural-occurring 

geologic materials in the Facility vicinity consists of Quaternary age deposits made up of 

Holocene-age alluvium with Pleistocene and Holocene-age alluvial terrace gravels (Lopez, 

2000).  Bedrock in the area is Upper Cretaceous-age shales and sandstones. 

 

The majority of soil at the Facility consists of Haverson loam and Haverson-Hysham loams 

occurring on slopes of 0 to 1 percent (Web Soil Survey).  Soils mapping and soil-properties 

data were obtained by accessing the Montana State Library website and link to the USDA, 

NRCS Montana State Soil Geographic (SSURGO) Data[base] and Web Soil Survey 

(http://websoilsurvey.nrcs.usds.gov/app/).  Five soil types are mapped (Figure 4-3) and 

described throughout the Yale Oil facility.  In the apparent order of most recent to oldest, the 

soils consist of: 

 
 Haverson-Hysham Loam (Hh).  A mixed distribution of two soil types; the Haverson 

Loam occurs on 0 to 1 percent slopes on terraces and flood plains of the Yellowstone 

River to depths of more than 80 inches.  The soil is well-drained capable of 

moderately-high to high water transmission (0.57 to 1.98 inch/hour).  A typical soil 

profile includes 0 to 5 inch loam underlain by 5 to 68 inches of stratified fine sandy 

loam to clay loam derived from alluvial parent materials.  Depth to water is more than 

80 inches.  The Hysham Loam component also occurs on 0 to 1 percent slopes on 
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terraces and flood plains of the Yellowstone River to depths of more than 80 inches.  

The soil is moderately well-drained capable of moderately-high to high water 

transmission (0.20 to 1.98 inch/hour).  Typically, the soil profile includes 0 to 7 inch 

loam underlain by 7 to 60 inches of stratified fine sandy loam to clay loam derived 

from loamy alluvial parent materials.  Depth to water is about 36 to 72 inches.  

 Haverson Loam (Ha).  See description above. 

 Alluvial land, mixed (Al).  This soil type occurs on 0 to 1 percent slopes on terraces 

and flood plains of the Yellowstone River to depths of more than 80 inches.  The soil 

is well-drained capable of moderately-high to high water transmission (0.57 to 1.98 

inch/hour).  Typically the soil profile includes 0-5 inches of gravelly loam underlain 

by 5 to 60 inches of extremely gravelly sand derived from alluvial parent materials.  

Depth to water about 0 to 42 inches. 

 Riverwash (Re).  Composition and characteristics are not described in detail.  Soil 

probably consists of recently deposited materials along the immediate banks, terraces 

and flood plains of the Yellowstone River.  Soils are composed of 95 percent river 

alluvial materials and 5 percent other minor components:  a mixture of the Havre, 

Haverson and Glenberg soils types.  These soils occur on slopes ranging from 2 to 5 

percent.    

 Urban Land (UL).  The soil is not described as to its texture or other characteristics 

and is generally composed of disturbed and fill-placed materials overlying older 

naturally existing soils. 

 

4.4 GEOLOGY 

4.4.1 Regional Geology 

In general, the regional geology of the Billings, Montana area consists of layered and 

interbedded sedimentary rocks of Upper Cretaceous age consisting of shale, siltstone, and 

sandstone bedrock dipping to the northeast at about 4 degrees (Figure 4-4).  Numerous en-

echelon faults have been mapped trending southwest to northeast along a lineament (i.e., 

Lake Basin Fault Zone) extending from west-northwest of Billings toward the east.  

Numerous southwest trending normal faults (i.e., Fromberg Fault Zone) are also identified in 

the Niobrara Shale exposed south of the Yellowstone River.  Within the Facility area, no 
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faults are known or mapped in the bedrock underlying the alluvial deposits blanketing the 

surface. 

 

Underlying the Telegraph Creek Formation is the Niobrara Shale (Kn).  This shale is olive-

gray and dark brownish-gray, fissile, and contains abundant thin bentonite beds.  The upper-

half is calcareous, containing few very thin bentonite beds, and near the top containing thin 

beds of very calcareous, laminated sandstone, siltstone, and sandy limestone.  Medium light 

gray to pale yellowish-brown concretions from a few inches to 1 or 2 feet in diameter are 

commonly present.  In the Billings area, the Niobrara Shale is about 700 feet thick (Lopez, 

2002).  The upper contact is placed at the change from calcareous shales to the non-

calcareous shales of the Telegraph Creek Formation. 

 

The local bedrock underlying the alluvial gravel deposits is the Telegraph Creek Formation 

(Ktc) and/or the underlying Niobrara Shale.  The Telegraph Creek Formation is mapped 

along the base of the nearly vertical sandstone bluffs (Eagle Sandstone) exposed to the north 

and east of the Facility (Lopez, 2002).  It consists of shale and sandy shale, brownish-gray to 

medium dark-gray in color, with thin, inter-bedded sandstone.  Dusky-red concretions are 

common near the base.  Individual sandstone beds thicken and become more frequent upward 

grading into the overlying Eagle Sandstone.  Thickness of the Telegraph Creek (shale) is 

about 150 feet (Lopez, 2002). 

 

The Eagle Sandstone (Ke) is exposed in the vertical cliffs exposed to the north and east of the 

Facility (Lopez, 2002).  The sandstone does not underlie the Facility as a bedrock unit 

although weathered rock and landslide debris may be encompassed and contained as blocks 

within alluvial deposits deposited over and extending to depth across the Facility surface.  

The sandstone is light-brownish-gray; to very-pale-orange, very-fine to fine-grained, cross-

bedded sandstone.  Thickness is from 250 to 350 feet.  

 

Along the river valleys and tributary streams, the various exposed bedrock units are overlain 

by alluvium of clay, silt, coarse- and fine-grained sand and well-rounded gravel and cobbles 

of Pleistocene and Holocene age.  Sediments in the tributary drainages are sand, silt, and clay 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

4-7 3/19/2015 1:59 PM 

derived from local Cretaceous sandstone and shale bedrock (Hutchinson, 1983 and Lopez, 

2000).  

 

4.4.2 Yale Oil CECRA Facility Geology 

Alluvial deposits in the Yellowstone River valley have been deposited over older bedrock 

units on and in the vicinity of the Facility.  Alluvial deposits consist of a basal layer of 

coarse-grained cobbly alluvium overlain by a mantle of finer-grained sandy alluvium.  The 

basal layer is typically 10 to 20 feet thick but may be as much as 40 feet thick in areas of 

channel scouring.  The coarse-grained alluvium consists of sand, gravel and cobbles and is 

the primary water-bearing unit in the Yellowstone River valley.  The overlying fine-grained 

alluvium may be as much as 100 feet thick.  Generally the fine-grained alluvium is thick near 

the valley margins and near streams draining the uplands.  The fine-grained alluvium may 

also be water-bearing but does not exhibit significant yields (Lopez, 2002 and Olson, 2005). 

 

Erosion and deposition by the Yellowstone River has formed seven terrace surfaces above 

the modern river floodplain of Holocene age.  Modern alluvium (Qal in Figure 4-4) 

consisting of cobbles, gravel, sand, silt and clay is confined to the active and former recent 

channels of the river and to tributary creeks and streams discharging across older alluvial 

deposits.  Two of the youngest river terraces are reported present over the Facility.  Terrace 1 

(Qat1) is the lowest surface including rising about 10 feet above the current floodplain and 

modern river level near the Facility; it is the most extensive of all the terrace deposits.  Total 

thickness of Terrace 1 alluvium ranges from 20 to 40 feet of mostly cobbles and pebbles with 

minor sand and silt; depth to gravel is typically about 10 feet.  Significant fine-grained 

alluvium may rest on this terrace (Lopez, 2002 and Olson, 2005). 

 

Terrace 2 (Qat2) is mapped as occurring 10 to 20 feet above the modern river level.  Total 

thickness of this alluvium ranges from 40 to 60 feet (locally 100 feet) of material similar to 

that of Terrace 1.  Terrace 2  may be covered by greater than 40 feet of fine-grained 

colluvium (Qc, slope wash sand, silt, clay) eroded from the sandstone cliffs or other older 

alluvium deposits (Lopez, 2002 and Olson, 2005). 
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Artificial fill (af) consisting of compacted and un-compacted fill, and railroad ballast, has 

been placed along the roads, highways and railroad approaches on the west bank of the 

Yellowstone River.  Locally the fill covers and is in contact with both the Qat1 and Qat2 

terraces.  

 

4.4.3 Yale Oil CECRA Facility Stratigraphy 

Alluvial Terrace 1, Qat1, of Holocene and Pleistocene age.  The area north of the BNSF 

railroad tracks (Tracts A, B, C and D) is mapped as alluvial gravel Terrace 2, Qat2, of 

Pleistocene age (Lopez, 2002 and Olson, 2005).  Terrace 2 and artificial fill (af) overlying 

terrace 2 is mapped over most of the MDT tract. 

 

The geological description logs of monitoring wells (Appendix C) present the sedimentary 

sequence and description of the alluvial sediments present and deposited at the surface and in 

the subsurface beneath the Facility.  The descriptive logs for subsurface soil borings 

(Appendix C) provide equivalent logs for deep (i.e., to the water table) borings drilled at the 

center of each sampling grid (Figure 3-2) across the Facility.  Geological cross-sections 

extending west-east and north-south across the Facility are provided in Figures 4-5 through 

4-8.  Cross-sections show the vertical and lateral changes in sedimentary stratigraphy of the 

generally fining-upward sequence from a basal unit of coarse-grained materials upward and 

transitioning into a finer-grained unit within the alluvial terrace (and aquifer) that underlies 

the Facility.  An upper fine-grained facies and an underlying coarse–grained facies have been 

recognized by previous investigators as being present in each alluvial terrace (i.e., Qat1 and 

Qat2). 

 

Lithologically, the geologic materials comprising the coarser-grained and finer-grained 

materials in alluvial terraces Qat1 and Qat2 are for the most part nearly identical (see 

descriptions in Olson, 2005, 2003 and Hutchinson, 1983); terrace Qat1 being distinguished in 

drilled boreholes by the presence of large gravels and cobbles with lesser sand matrix.  

Terrace identification and mapped extent is mostly on the basis of land surface elevation 

differences, of 10 feet or less, as expressed on the finer-grained unit surface.   
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The location of groundwater monitoring wells YMW-19 and YMW-23 and their proximity to 

the Yellowstone River would seem to assure that the coarse-grained gravel and cobbles 

described near the bottom of both drill holes is correlated with the coarse facies of Terrace 

Qat1 (on cross-sections labeled Qat1c).  Along the lines of cross-sections A-A’ and B-B’ 

toward the northwest portion of the Facility the land surface rises (slopes) gently with no 

apparent sharp or significant step-up in elevation north vs. south of the railroad ROW 

indicative of successive terrace Qat2.  In the subsurface of cross-section A-A’ (Figure 4-5), 

the elevation on top the coarse-grained unit beneath Tracts A, B and C is only slightly higher 

than the apparently continuous and equivalent coarse facies extending across the entire 

Facility toward the river.  Owing to a lack of any definitive stratigraphic or geologic 

composition differences and no identification of terrace slopes, and that groundwater 

monitoring results (Sections 4.6 and 5.5) indicate communication without significant 

sedimentary barriers; it is decided to assign all alluvial aquifer and terrace deposits, both the 

upper fine-grained and lower coarse-grained units occurring on the Facility all to Terrace 1 

(Qat1) identified by Lopez (2002).  In general, the distribution and stratigraphic character of 

the sediments encountered and described during monitoring well and soil boring drilling is in 

agreement with that reported on by previous geologic investigations (Sections 4.4.1 and 

4.4.2). 

 

In areas of industrial or commercial development, at the surface and in the upper 2 feet, or 

less, materials may include pavement (concrete or asphalt) underlain by base coarse materials 

consisting of imported artificial fill of clayey-sandy gravel; in some places also including 

medium to large cobbles.  The surface and base materials may be quite dense owing to 

vehicular traffic and resulting compaction.  In areas where vehicle traffic is not extensive or 

the surface materials are quite thick and clean of silt or clay, a loose layer of washed angular 

gravel may be present (Figure 4-2).  Coarse artificial fill materials consisting of cobbles and 

washed angular gravels (ballast) were encountered when in the vicinity of the built-up and 

raised approaches to Highway U.S. 87/212 (1st Avenue North), the highway and railroad 

bridges near the Yellowstone River, and adjacent to the elevated rail bed bisecting the 

Facility. 
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Fill material is identified as overlying a 1 foot thick layer of oily sludge encountered while 

drilling monitoring well YMW-22 (Figure 4-5 and Appendix C).  Historical information 

shown on Figure 1-3 (and an early 1950s aerial photograph of the Facility) identifies this area 

as the location of a former pond in use during the refinery operation.  The fill is described as 

silty clay and silty sand similar to the upper, finer-grained facies of Terrace Qat1.  The 

material may have been excavated from and into terrace Qat1 and stockpiled surrounding the 

pond as a berm and then replaced to cover the pond site when the refinery was removed.  

Near monitoring well YMW-21 a small to moderate size pond still exists, the bottom of 

which is underlain by a layer of oily sludge (Figure 4-5 and Appendix C). 

 

Where fill is lacking, such as south of the railroad tracks, or beneath imported fill to a depth 

of 6 to 8 feet below the ground surface, geologic materials are generally moderately dense to 

stiff consisting of a finer-grained mixture of silty, sandy and clayey materials with occasional 

small gravel and pebbles.  The unit is laterally extensive across the entire Facility.  On the 

cross-sections this unit is identified as fine-grained alluvium of terrace Qat1, labeled Qat1f.  

A fine-grained facies was also recognized by previous investigators (Hutchinson, 1983; 

Lopez, 2000, Olson 2005, and Olson and Smith, 2007) as present, the upper unit of alluvial 

terraces Qat1 and Qat2. 

 

Contiguous with and underlying the fine-grained unit is a very coarse-grained unit labeled on 

the cross-sections as Qat1c.  The coarse unit is composed of inter-layered, laterally 

continuous and abruptly changing beds of well-graded, very large well-rounded gravel, 

pancaked-shaped cobbles and small boulders in a matrix of loose, coarse sand with minor 

silt.  None of the RIR monitoring well drill holes, the deep soil borings, nor drill holes 

contained in the GWIC database in this vicinity penetrates the total thickness of the coarse-

grained unit. 

 

4.5 SURFACE WATER HYDROLOGY 

The agricultural area to the west of the Billings City Limits contains several small, unlined 

ditches initially installed to provide and drain irrigation waters to/from croplands.  As the 

City of Billings expanded, those ditches were encompassed into the city and continue to 
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function on a seasonal basis (April to October).  Inside the city, the open ditches mainly 

receive runoff and serve little other purpose, although some withdraws for lawn-watering by 

adjacent landowners does occur.  Cove Ditch, High Ditch, and Big Ditch extend along the 

northwest and north side of Billings between Rimrock Road and the base of the sandstone 

cliffs; more than 1 mile from the Facility.  The ditches terminate near the sandstone cliffs as 

the water therein eventually ceases due to infiltration.  At its terminus, High Ditch turns 

south through a pipe for about 0.25 mile to surface through the Highlands Golf Course and 

Pioneer Park and is then piped for about 0.1 mile where it enters the city’s buried storm drain 

system that discharges into Yegen Drain (Ditch).    

 

The FHDSR (Cardno ERI, 2012) summarized several of the many ditches and drains that 

extend across the Billings city area.  Within a 1-mile radius of the Facility, surface waters 

include the Yellowstone River, Alkali Creek, Yegen Ditch, Billings Bench Water 

Association Canal (BBWA Canal or Bench Ditch), the Coulson Water Users Association 

Ditch (Coulson Ditch) and Lockwood Water Plant/Yellowstone River Intake.  Each of the 

above mentioned surface waters, except the Coulson Ditch and the Lockwood Water 

Plant/Yellowstone River Intake, may potentially impart effects on regional groundwater in 

east Billings and at the Facility. 

 

4.5.1 Sewers, Water Lines and Storm Water Management 

For part of east Billings and the service area that includes Facility, the principal sanitary 

sewer line extends Southwest-northeast along the 1st Avenue North right of way to the north 

of the Facility.  Portions of those lines were identified and marked prior to conducting 

subsurface investigations conducted during this RI.  Sanitary sewer trunk lines extend south 

from that line to each of the occupied or useable buildings within the Facility.  Trunk lines 

to/from structures that were previously demolished may exist, however, the location, the 

status of the end point seals or conditions along those sewer lines are unknown. 

 
Potable water mains serving the Facility parallel the sanitary lines along 1st Avenue North 

and trunk lines also extend to each occupied or useable building within the Facility.  A 36-

inch diameter water line extends southeast from the water main north of the radio station 
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(600 1st Avenue North) to the southeast along the west side of the building at 550 1st Avenue 

North and ends at a hydrant south of the railroad tracks at the former meat packing property 

on Tract 1A.  A hydrant next to the east end of the concrete loading dock within the railroad 

right of way south of Tract B may still be connected to the same water line. 

 

Storm water from the commercial center and east industrialized areas within the City of 

Billings all coalesce into a single storm water drain outfall that discharges into an unlined, 

open ditch at the south end of North 15th Street East (south of the railroad tracks).  It 

traverses for about 0.5 mile before its confluence with Yegen Ditch about 0.1 mile to the 

southwest of the Facility (Tract 2B) boundary.  Of all the aforementioned surface water 

features, only the Yellowstone River (see Section 4.5.3), Yegen Ditch (See Section 4.5.2) 

and the City’s storm water discharge appear to potentially or directly impose any surface 

water effects on the Facility. 

 

The Storm water gathering and discharge system for the City of Billings for the Facility area 

north of the railroad tracks, including the Yellowstone County Fair Grounds and the City’s 

industrialized/commercial east of North 15th Street, all discharge to the Yellowstone River 

via an outlet along Alkali Creek (Email:  Boris Krizek, Public Works Administration, City of 

Billings, Nov. 15, 2013).  Storm water collected east of North 15th Street, north of the 

railroad tracks, and along Minnesota south of the railroad, discharges from the City of 

Billings ‘Minnesota Street outlet’ into the Yegen Drain located at the north end of South 15th 

Street. 

 

4.5.2 Yegen Ditch (Drain) 

The Yegen Ditch is a surface unlined storm water storm drain trending southwest-northeast 

through and approximately bisecting Tract 1A of the Facility and that portion of the RR-

ROW south of the railroad and along the north boundary of Tract 5 (former Yale Tank Farm 

and current CHS Tanks Farm).  The ditch is a historical feature.  On January 16, 1947, the 

NPRR permitted a lease with the City of Billings to re-route the Yegen Ditch.  The ditch was 

re-routed to stay on the south side of the mainline of the railway before discharging in the 

Yellowstone River (Cardno ERI, 2012).  Prior to that agreement, north of Tract 5 the ditch 
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turned northeast, flowed under a railway bridge/culvert, crossed the southeast corner of the 

MDT (tract) property, and departed the Facility flowing across the Yellowstone County 

Fairgrounds property north of US Highway 87 East eventually discharging to the 

Yellowstone River.  The route of the historical ditch is shown on the refinery as-built map 

displayed on Figure 1-4.   

 

Within the Facility boundaries, the Yegen Ditch is constructed at about 2,900 feet long and is 

about 30 feet wide narrowing with depth to about 10 feet wide at the water surface.  The 

ditch is excavated into native soil about 8 to 15 feet below grade of the surrounding, nearly 

level land surface.  The ditch channel is open and exposed upgradient from its mouth for 

about 1,800 feet where it discharges into the Yellowstone River (near surface water/sediment 

monitoring location YD-5).  From there, along its upstream reach for about 1,300 feet, the 

ditch is buried inside a 6 feet diameter steel culvert between ditch monitoring locations YD-1 

and YD-3.  The ditch is again open and exposed for about 100 feet to the west where it leaves 

Tract 1A.  Where open and exposed, the incised bank margins are composed of sand and 

some silt with the channel bed composed of alluvial cobbles. 

 

Surface water flow measurements were obtained at each of four monitoring and sample 

locations along Yegen Ditch using a Marsh-McBirney current meter and wading rod.  

Methodology used to calculate streamflow (see Section 3.4.3) was performed in accordance 

with the area-velocity method developed by the USGS (1977).  A brushy dam extending 

across the ditch channel between locations YD-4 and YD-5 does not appear to be sufficiently 

extensive nor efficient to impede water flow or increase water depth; thus, flow 

measurements and calculations were capable of being measured. 

 

Table 4-1 presents results of in-stream flow measurements collected at the four 

monitoring/sampling locations along the exposed reach of Yegen Ditch.  Measurements were 

obtained in July and September 2013.  July in-stream flowing water depths range from 1.9 

feet (YD-1) to 0.55 feet (YD-5), and were 1.3 feet and 0.5 feet respectively, in early 

September.  For the same dates and channel reach, the flows were calculated at 6.8 to 7.6 cfs 

respectively, in July and 4.3 to 4.7 cfs respectively, in September.  Results of the two 
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monitoring events indicate a slight decrease in calculated in-stream flow downstream in July.  

Little variation in flows was seen in September.  Evaluation of continued monitoring results 

should provide information or indications if the results are seasonal or possibly other event-

related conditions affecting ditch flow.  From YD-1 to YD-5, a distance of 2,897 feet, the 

channel drops 13.844 feet in elevation, equivalently a gradient of 0.0048 feet per lineal foot. 

 

4.5.3 Yellowstone River 

The FHDSR (Cardno ERI, 2012, Section 7.3.3) summarizes results of previous investigations 

and the interaction of both groundwater flows and apparent surface water (river) bank 

recharge of the modern and lowest alluvial terrace aquifer (i.e., Qat1) adjacent to the 

Yellowstone River.  During peak river stage from May to July, groundwater apparently flows 

away from the river into riverbank areas as the river recharges the groundwater in the 

adjacent alluvial deposits.  From August to April, groundwater generally flows towards the 

river or in a more down-river direction.  In January 2007, groundwater flow in the western 

portion of the CHS tank farm (Tract 5) was to the southeast at a hydraulic gradient of 

approximately 0.01 (Tetra Tech, 2007 in Cardno ERI, 2012).  In July 2008, groundwater 

flow in the eastern portion of the CHS tank farm was to the east-northeast at hydraulic 

gradients of approximately 0.007 to 0.025 (Tetra Tech, 2008 in Cardno ERI, 2012). 

 

The main hydrologic feature associated with the Facility is the Yellowstone River which 

flows north-northeast immediately adjacent to and downgradient from the Facility area.  A 

stream gaging station (USGS 06214500) is maintained by the USGS for the Yellowstone 

River; it is located approximately 1,960 feet downstream on the east (opposite) bank of the 

river from the Facility.  Discharge records for the period 1928 through September 2012 

(Table 4-2) indicate the river flows at an average of 6,925 cfs, with the highest discharge 

occurring in the months of May, June and early July.  Low flow periods occur in the winter, 

usually December through February when melting (runoff) is minimal and subzero 

temperatures may cause freezing of the river.  June typically experiences the largest recorded 

maximum discharge averaging 25,200 cfs; June 1997 recorded the highest discharge of 

record at 53,910 cfs.  For May and July 2012, the mean discharge averaged 12,800 and 

13,600 cfs, respectively. 
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Figure 4-9 shows the mean daily gage height and discharge rate of the Yellowstone River at 

Billings for the period beginning October 2012 through October 11, 2013 (USGS, 2013).  

The chart shows the river experienced its highest daily discharge for the year to date, from 

15,000 to 20,000+ cfs from approximately mid-May until early July 2013.  Surface water 

(runoff) was at its peak in mid-June at about 9.5 feet (elevation:  3,090.86 feet) above the 

normal gage datum of 3,081.36 feet.  From May to October water level in the river channel 

ranged from about 6 feet (3,087 feet elevation) to about 9.5 feet in height.   

 

The Yellowstone River drainage is classified B-2 (Administrative Rules of Montana (ARM) 

17.30.611(1)(b)) from the Laurel water supply intake downstream to the City of Billings 

water supply intake, located about 9,000 feet upstream of the Facility at the mouth of Yegen 

Ditch.  Downstream of the Billings water supply intake, the Yellowstone River drainage and 

main-stem is classified B-3 (ARM 17.30.611(1)(c)(i)).  These classification standards are to 

be maintained suitable for drinking, culinary, and food processing purposes, after 

conventional treatment; bathing, swimming, and recreation; growth and marginal 

propagation of salmonoid fishes and associated aquatic life, waterfowl and furbearers; and 

agricultural and industrial water supply as per ARM 17.30.624 and ARM 17.30.625 (Cardno 

ERI, 2012, Section 7.3.7). 

 

4.6 GROUNDWATER HYDROLOGY 

4.6.1 Previous Groundwater Investigations 

Geology significantly influences and exerts controls of groundwater availability, well depths, 

well yields, and water quality.  Rock and sediment lithology form much of the basis for 

delineating aquifers.  The major aquifers in east Billings and underlying the Facility are 

alluvial (Olson and Smith, 2007). 

 

The Yellowstone River and riverbank areas are underlain by Quaternary-age alluvium 

consisting of coarse, well-rounded gravel, cobbles, sand, silt, and clay deposited over older 

bedrock units at thicknesses ranging from 0 to 100 feet.  Study (Olson, 2005) of the alluvial 

deposits stratigraphy and potentiometric data of over 2,700 wells completed in the alluvial 

aquifers and terraces along the Yellowstone valley indicate the Yellowstone River Valley 
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Aquifer is a single hydrogeological unit which consists of seven Quaternary-age terrace 

surfaces or alluvial aquifers (i.e., Terraces 1, 2a,  2b, 3, 4a, 4b and 5).  Terrace surfaces are 

either separated by discontinuities between the sand and gravel deposits or by thinning of the 

saturated thickness at the terrace scarp.  Direct flow between terraces is reported as either 

limited or absent (Olson, 2005).  In the Facility area the alluvial aquifer is bounded laterally 

by sandstone bedrock bluffs and vertically by relatively impermeable shale of the Telegraph 

Creek Formation and Niobrara Shale (Lopez, 2000).     

 

Three alluvial aquifers (Figure 4-4) mapped as Qat1, Qat2 and Qat3 underlie the City of 

Billings; all exhibit east-northeast groundwater flow at about 20 feet per mile toward the 

Yellowstone River (Figure 4-10, Olson, 2005).  Groundwater water in the modern alluvium 

of the river (Qal) and terrace Qat1 appear to be hydraulically connected in the vicinity of the 

Facility.  Terraces Qat11 and Qat2 are mapped as the principle groundwater units underlying 

the Yale Oil Facility.  Near Billings, terrace Qat2a is reported approximately 20 to 40-feet 

above the Yellowstone River (Olson, 2005); groundwater flows from west/northwest to 

east/southeast and discharges into the Yellowstone River (Hutchinson, 1983). 

 

Section 7.3.2 of the FHDSR (Cardno ERI, 2012) reported on groundwater use in the Facility 

vicinity.  As of August 2012, the Montana Bureau of Mines and Geology Groundwater 

Information Center (MBMG GWIC) database reported 118 groundwater wells within ½-mile 

radius of the Facility; however, EDR (2011a) reported six additional groundwater wells not 

registered in the GWIC database.  A search and update of the GWIC database was not 

conducted for this RIR.  The types of wells include domestic, public water supply, irrigation, 

industrial, monitoring, and test.  A map showing the wells located by the EDR database 

search is included as the first page of Appendix B in the FHDSR (Cardno ERI, 2012); that 

report also includes Appendix D, Tables 11 and 12 listing wells on and off the Facility 

discovered in GWIC during the EDR searches (EDR, 2011a, b and c). 

 

The unincorporated industrial and residential area of Lockwood is located to the east on the 

opposite bank of the Yellowstone River from the Facility.  It uses the Yellowstone River as a 
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domestic water supply; the municipal diversion point is located approximately 1,000 feet 

downgradient of the Facility on the east bank of the river. 

 

Groundwater beneath the Facility is classified as Class II (ARM 17.30.1006(2)) with a 

natural specific conductance greater than 1,000 microSiemens/cm at 25°C.  Groundwater in 

the alluvial aquifers is typically hard and has dissolved constituent concentrations ranging 

from 200 to more than 10,000 mg/L (Olson, 2005).  That study of alluvial aquifers 

determined the median (50 percent) quality of the groundwater sampled in the Yellowstone 

River valley in Yellowstone County had quality parameters of:  7.4 pH, 1,562 µmhos/cm SC, 

11.5oC, 1,435 mg/L dissolved constituents and 4,841 mg/L TDS.  Laboratory specific 

conductance from Facility monitoring wells ranged from 778 to 22700 µmhos/cm, with 

lower ranges (<1000 µmhos/cm) reflecting surface water interaction with the Yellowstone 

River.  Unimpacted wells on the Facility generally ranged from about 1000 to 4700 

µmhos/cm and averaged approximately 2300 µmhos/cm.   

 

4.6.2 Groundwater Measurements, Gradients and Flow Direction 

Measurements of depth to groundwater in Facility groundwater monitoring network wells 

was conducted monthly from May through October 2013 (Table 4-3 and Figures 4-11 and   

4-12).  Results indicate groundwater varies from more than 4 feet to approximately 15 feet 

bgs.  Except during June, groundwater levels (and elevations) and flow gradient varied 

minimally for each of the months of monitoring at the Facility.  From May to June 2013 

groundwater levels in all network wells rose approximately 1.5 to 3.5 feet then continued to 

decline about 0.5 to 3 feet in subsequent monthly monitoring through September 2013.  In 

late September and early October, regionally heavy rains occurred (Figure 4-1) resulting in 

increased groundwater heights approximating those observed in June.  A corresponding 

increase in river runoff (Figure 4-9) was also noted.  From late June until about mid-

September of the monitoring period, groundwater and river levels were fairly uniform and 

declining. 

 

Light, Non-Aqueous Phase Liquid (LNAPL) was detected in several network monitoring 

wells located mostly north of the Yegen Drain and the railroad tracks bisecting the Facility.  
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The thickness and location of the LNAPL varied which could be reflective of changes in 

water levels and equilibration of newly installed wells.  Table 4-3 lists the date, location and 

thickness of the LNAPL layer in each network monitoring well.  Product thickness ranges 

from a sheen to 5.46 feet (October, YMW-16) in several network wells located on Tracts B, 

C, D, the RR strip to the south, and also the northern portion of Tract 1A.  The thickness 

varied along with changes in groundwater water depth or elevation.  Figures 4-13 through   

4-17 depict the changing thickness of the product in each monitoring well where detected.   

 

During the remainder of the RI investigation, monitoring wells will continue to be monitored 

on a monthly basis for static water levels and presence of LNAPL.  Groundwater quality 

sampling on a quarterly basis will be conducted in each monitoring well not exhibiting 

LNAPL.  After one year of data are obtained, monitoring and sampling frequency of 

individual monitoring wells and analytical parameters will be re-evaluated, and may be 

revised. 

 

Interpretative mapping of field data obtained for each month of groundwater level 

measurements, and potentiometric surface mapping (Figures 4-18 through 4-23), indicates 

groundwater under the Facility is present as an unconfined (or water-table) aquifer with flow 

across the Facility generally from east-northeast during months of both peak and lowest 

water levels.  Groundwater enters the Facility from the southwest near monitoring well 

YMW-11 and exits the Facility at the Yellowstone River near the mouth of Yegen Ditch.  

Calculated gradients of groundwater flowing toward the Yellowstone River were 0.0029 

feet/feet (June 2013) and 0.0039 feet/feet (August 2013) for the months of highest and lowest 

recorded groundwater levels.  Potentiometric surfaces mapping for 2013 agrees in general 

terms with previous regional groundwater studies (Hutchinson, 1983 and Olson, 2005).  In all 

figures, the reported water levels have been corrected for the presence of LNAPL in specific 

wells when and where it was detected.   

 

The localized ‘depression’ in the water table at monitoring well YMW-18 for the month of 

July 2013 is not believed to be accurate.  The reported water level is suspected to be a 

recording error or resulting from faulty equipment affected by the presence of hydrocarbons 
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on the groundwater surface.  The depression is not supported by water levels at the same 

location or in the vicinity in prior or succeeding months.  Therefore, this water level was not 

used in developing potentiometric contours. 

 

4.6.3 Aquifer Characteristics 

Aquifer tests, short-term pumping and slug tests, were performed in two of the groundwater 

monitoring wells installed as part of this RI.  Testing method procedures are described in 

Section 3.5.4.  Monitoring and testing of the alluvium was conducted to characterize 

hydrogeological conditions of the alluvial aquifer system underlying the Facility.  The 

groundwater system was evaluated for hydrogeological characteristics, depth to groundwater; 

seasonal (part) variations and water quality (Section 5.5).  This evaluation was conducted 

based on data collected during May through October 2013.  Supplemental data will continue 

to be collected for the period extending from November 2013 to May 2014.  Geologic 

descriptions of monitoring well logs, shallow and deep borehole logs are in Appendix C.  

Water level data are in Table 4-4; hydrographs are presented in Section 4.6.2, above.  

Aquifer test data are in Appendix E. 

 

Alluvial Groundwater 

Geology of the Facility and surrounding area is described above in Section 4.4.  Quaternary 

age deposits of thick, laterally extensive, unconsolidated riverine alluvium composed of sand, 

silt, gravel, and cobbles overly the entire Facility.  Geologic cross-sections were constructed 

using data obtained from logs of drill holes for installation of groundwater monitoring wells 

and boreholes installed for sampling shallow and deep soils throughout the Facility.  

Fourteen monitoring wells were installed in the youngest (and lowest in elevation) alluvial 

terrace aquifer (i.e., Qat1), the only aquifer considered present, pursuant this RIR, throughout 

the Facility.  Drill holes were advanced by hollow-stem auger methods to well below the 

groundwater table, averaging about 15 feet total depth, and terminated without fully 

penetrating the alluvium. 
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Lithologies 

Descriptions of geologic materials encountered while drilling monitoring well boreholes and 

in 108 subsurface soil sampling boreholes, were considered to describe and characterize 

geologic materials and relationships underlying the Facility.  Lithologies encountered 

consisted of a shallow (near surface to about 8 feet bgs), finer-grained layer and a deeper 

(approximately 8 to 15 feet bgs) layer of coarser-grained alluvial sediments.  Shallow 

sediments consist of unconsolidated, loose sand, silt, some clay, and poorly sorted sandy-silty 

pebbles or sandy-silty fine-gravel mixtures approximately 7 to 8 feet thick.  The deeper 

coarse-grained layer is conformable and transitional with the upper layer being composed of 

poorly-sorted, rounded, and large to very large gravel, cobbles with some sand as matrix.  

The maximum total thickness penetrated in drill holes of the fine and coarse-grained alluvial 

layers was 16 to 21 feet, but may locally be 100 feet in thickness (Lopez, 2002).  The 

alluvium is reported to be in contact with bedrock consisting of consolidated interbedded 

sandstone and silty sands and massive, thick shale.    

   

Depth to Groundwater 

Groundwater level depth data are presented in Table 4-3 and shown on hydrographs in 

Figures 4-11 and 4-12.  During the monitoring period for this report (i.e., May to October 

2013); groundwater levels in alluvial terrace aquifer Qat1 showed fluctuations month-to-

month.  Across the Facility groundwater ranged from 4.23 feet bgs to 15.03 feet bgs.  Highest 

groundwater levels were observed in late-spring/early-summer, a reflection of recharge from 

rainfall infiltration and potentially with associated higher flow (runoff) in surface water 

systems (Yegen Ditch and Yellowstone River).  The deeper coarse-grained unit of terrace 

Qat1 is ubiquitously saturated where penetrated by Facility wells during periods of highest 

water levels (i.e., October).  Unconfined groundwater conditions are encountered in the 

lowest part of the overlying finer-grained unit where the unit is saturated during periods of 

highest water levels.  Water levels shown on the hydrographs for network monitoring wells 

indicate that in some wells, the fine-grained unit may be partially saturated or dry when water 

levels are at their seasonally lowest (i.e., late summer to winter). 
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One pumping test was conducted in two alluvial terrace monitoring wells, YMW-11 and 

YMW-19.  A slug-in (displacement) and slug-out (recovery) test was also conducted in well 

YMW-11.  All tests were single well tests.  Only the two wells were tested in order to avoid 

testing wells in which LNAPL was observed, and associated waste handling, testing and 

disposal requirements.  Other available wells for aquifer testing were not in preferred 

locations to provide information on conditions north (refinery area) and south (mostly 

undeveloped area) of the railroad tracks.  Data recorded from the testing was downloaded 

into AQTESOLVTM software for analysis to calculate hydraulic conductivity, transmissivity, 

and storativity coefficients. 

 
Results of the computer software analysis of aquifer test data are presented in Appendix E.  

Pump test data was analyzed in accordance with the Theis method for unconfined aquifer 

conditions.  Slug test data was analyzed pursuant to the Bower-Rice methodology.  The Theis 

solution was developed for nonleaky confined groundwater conditions; however, the 

software includes the Jacob correction factor allowing its use in unconfined aquifers.  The 

Bower-Rice method is specific to slug test data from a partially or fully penetrating well in a 

homogeneous, confined and unconfined aquifer.  A range of hydraulic conductivity of 0.6 to 

5.4 feet per day was calculated.  The lower value from YMW-11 may be in response to a test 

interval that included both a coarse-grained and underlying fine-grained unit; the coarse unit 

may be transitional and contain more silt and sand thus inhibiting conductivity.     

 
Groundwater Flow 

Figures 4-18 through 4-23 illustrate water table potentiometric contours for the unconfined 

Qat1 alluvial terrace aquifer underlying the Yale Oil Facility.  Groundwater flows from 

southwest of the Facility to the northeast and east towards the Yellowstone River.  

Groundwater gradients (I), Table 4-4, for months in which the water table was observed at 

the lowest (August) and highest (June) were calculated between monitoring wells YMW-11 

and MW-4 at between 0.00393 to 0.00290, respectively.  Transmissivity (T) was calculated 

at 12.8 to 107 ft2/day in wells YMW-11 and YMW-19, respectively.  The average width (W) 

of the alluvial aquifer across the Facility, along a line through YMW-15 and YMW-19 is 

about 1,354 feet.  Total groundwater flux (Q=T x W x I) through the alluvial terrace aquifer 
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at well YMW-11 for August 2013 was 0.354 gpm and at YMW-19 in June was 2.18 gpm.  

Please see Table 4-4 for the calculation of the groundwater flux. 

 

Recharge and Discharge 

Recharge to alluvial terrace aquifer Qat1 apparently occurs primarily through infiltration of 

precipitation falling on the Facility, the Yellowstone Co. Fairgrounds, and from that on lands 

east of the Billings city center commercial area.  In that area, storm water runoff is collected 

into a drain system that discharges to Alkali Creek north of the fairgrounds.  Infiltration of 

runoff discharged to the Yegen Drain originating from the storm water drain in the city’s 

central business and residential area, and that of other in-channel flow upstream of the 

Facility, is thought also to contribute to groundwater.  Seasonal changes in runoff and water 

height in the Yellowstone River and resulting bank recharge and withdrawal also are 

expected to affect groundwater in portions of those Facility tracts closest to the river. 

 

Monitoring results of surface water height and flow in the Yegen Ditch during the months of 

July and September (Table 4-1) indicate that flows in Yegen Ditch vary only slightly.  

Gaining stream reaches are indicative of inflow from adjacent or underlying alluvium.  

Groundwater gradients dictate which direction flow will occur.  Hydraulic conductivity, 

coupled with the gradient, dictate the rate at which flow in the aquifer will occur.  Where the 

saturated aquifer is in direct contact with the open ditch, and where water levels are similar 

or elevated in the aquifer, flow from the alluvial aquifer to the ditch would be expected.  

During periods when aquifer groundwater levels are lower than that of surface water in 

Yegen Ditch, a loss of water to the aquifer would be expected.  The same would be expected 

to occur in that portion of the aquifer in proximity to the Yellowstone River.      

 

4.6.4 Groundwater – Surface Water Interactions 

The River gage height statistics presented in Table 4-2 (Section 4.5.3), the riverine 

hydrograph shown on Figure 4-9, and groundwater elevations shown on hydrographs 

(Figures 4-11 and 4-12, see Section 4.6.2) for the facility network monitoring wells all show 

corresponding rising and declining water levels for the period May to October 2013.  The 

rising water levels in both surface (river) water and groundwater appears in response to early 
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spring runoff/precipitation (Figure 4-1, snowmelt and rainfall) and early fall precipitation 

(rainfall) and runoff events. 

 

Wells MW-4 and MW-6 are situated within about 136 feet and 100 feet respectively, from 

the river’s west edge.  In both wells, the well screen bottom elevation, 3,082 feet and 3,076 

feet respectively, extend about 1 to 7 feet below the average (low) river gage height 

(elevation) of about 3083.5 feet reported for the period May to October 2013.  The 

fluctuation in groundwater levels in those wells may in part be affected by changes in the 

nearby river height.  The 1 foot rise of groundwater level in those wells from August to 

October corresponds with a 1.7 foot rise in river gage height for the same period.  From May 

to October 2013, changes in groundwater in network wells fluctuated consistently with 

precipitation and concomitant effects of runoff, and with lower levels noted during drought 

periods reported for the Yellowstone River.   

 

Comparison of the relative changes in groundwater level elevation in all monitoring wells 

north and south of the Yegen Ditch are similar despite their distance from the Yellowstone 

River.  This is suggestive of a common source, influence and reaction.  Routinely monitored 

elevations of groundwater in these wells are consistently higher, by about 5.5 feet, than the 

groundwater levels observed in MW-4 and MW-6, and by almost 10 feet to the river gage 

height elevation.  

 

Flow in Yegen Ditch may likewise increase or decrease relative to discharge from the city’s 

storm water outfall south of the railroad tracks, at the south end of North 15th Street East, 

and runoff to the ditch from other tributary ditches entering it along entire upstream reach 

beyond the Facility boundary.  Currently, the flow monitoring in the Ditch is conducted 

quarterly. 

 

Much of the Facility and the majority of the industrial/commercial area in east Billings to the 

north and west of the Facility is covered or paved with curb and guttered streets, paved 

parking lots, and various buildings such that the area for infiltration of precipitation is 

reduced.  However, the total monthly precipitation graph in Figure 4-1 (Section 4.1) 
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compared with the monitoring well hydrographs in Figures 4-11 and 4-12 show 

corresponding rises and falls indicating a relationship with precipitation. 

 

4.7  SURROUNDING LAND USES 

The facility is located in and along the east-central portion of the city of Billings in a light 

industrial and commercial area that also includes localized residential housing and 

apartments.  The BNSF railroad (formerly NPRR) ROW (two sets of rails:  2,960 feet long 

by 130 feet width) bisects the facility from northeast to southwest.  The railroad ROW 

extends southwest for several miles bisecting the city (see Figure 1-2). 

 
 East:  The Yellowstone River extends for about 1,450 feet along the entire eastern 

boundary of the facility.  The River is a perennial flowing surface water feature 

approximately 600 feet wide and about 15 feet average depth.  Property between the 

river and the CHS Tank Farm property belongs to the City of Billings, is used as 

pedestrian access to the City’s Heritage multi-use trail system, and its zoning 

classification is “public.” 

 North:  Immediately north of the facility U.S. Highway 87 (i.e., old Hardin Road) 

extends approximately 2,860 feet west to east along the entire northern border of the 

facility.  The highway is a 5-lane, asphalt-paved roadway approximately 90 feet wide.  

North of the facility and highway, along its entire length, are the Yellowstone County 

Fairgrounds (approximately 152 acres) including several small administration and 

exhibition buildings, two former stables (now exhibition buildings), paved parking 

areas, grandstand with grass and dirt race track, three steel beam and block 

construction exhibition halls (43,000 – 108,000 sq. ft.) and 20 horse stables of wood 

construction (1940s).   

 Northwest:  A&I Distributors operates a warehouse for sale and distribution of 

automotive lubrication equipment and products.  A&I Distributors leases a portion of 

MRL property included in the northwest corner of the Yale Oil Facility boundary.  

Further to the west-northwest the area includes numerous small properties and 

businesses consisting of use-car sales lots, various warehouses, construction, 
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automotive and diesel repair/services facilities, product and commercial sales, 

packaging, and distribution.  

 South:  U.S. Interstate 90 extends along the entire southern boundary of the facility 

from a bridge over the Yellowstone River and 1,800 feet to the south-southwest.  The 

roadway is a four-lane, asphalt-paved, divided road approximately 200 feet in width.  

South of I-90, the City of Billings maintains about 40 acres of natural parkland 

(Coulson Park).  During the mid-1900s, a portion of the parkland was a city operated 

landfill.  The parkland is crossed by several active and abandoned buried petroleum 

and gas pipelines.  Developed park facilities are meager; however, the park is used for 

some picnicking, biking, pet walking, and river access for fishing and boat launching.   

 Southwest:  Bordering the facility at the southwest corner, Plains All American LP 

operates an above ground 130 foot diameter steel petroleum storage tank located 

within a 4.6 acre (202,500 sq. ft.) earthen berm: the property of which is owned by 

Phillips 66 Pipeline LLC.  One-half mile southwest of the facility Phillips 66 operates 

a petroleum refinery spanning about 140 acres.  

 West:  Immediately west of the facility boundary Baker Commodities, Inc. (3.5 acres) 

operates a refuse transfer station for recycling animal by-products and used cooking 

oil into poultry and pet foods and biodiesel fuels.  One-quarter mile west-southwest of 

the Yale facility ASI Industrial (Agri-Systems Inc.) conducts steel fabrication to 

construct grain/feed/milling/ seed handling and manufacturing equipment.  

 
The area surrounding the Yale Oil Facility boundary is classified in three different city zones 

by the city; south of the railroad tracks, the zone is classed “heavy industrial” (i.e., 

manufacturing, processing, fabrication and assembly); north of the tracks, the land is 

considered “controlled  industrial” (i.e., businesses and warehouses with light industrial 

activities).  A 200-foot wide zone each side of the BNSF Railroad trackage is considered a 

buffer zone with no city zoning laws (Cardno ESI, 2012, pages 38 and 39).  Most of the 

Facility is outside the Billings city limits and classified as county parcels. 
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5.0  NATURE AND EXTENT OF CONTAMINATION 

 

Analyses for surface and subsurface soils, groundwater, surface water and sediments were 

evaluated to determine the nature and extent of contamination at the Yale Oil Facility and are 

consistent with the objectives outlined in Sections 3.2 through 3.5.  This evaluation includes 

data collected during the RI.  

 

5.1 CONSTITUENTS OF POTENTIAL CONCERN 

Based on the historical uses, primarily for petroleum refining, distribution and storage, and 

previous investigations (see FHDSR, Cardno ERI, 2012), the primary constituents of 

potential concern (COPCs) for soils and sediments at the Facility were identified as volatile 

petroleum hydrocarbons (VPH), EPH, metals (arsenic, lead, and selenium), and polynuclear 

aromatic compounds (PAHs).  Because of the varied uses of the Facility, additional 

constituents were added to the investigation as appropriate.  Additional analytes to complete 

the Resource Conservation and Recovery Act (RCRA) 8 metals list (barium, cadmium, 

chromium, mercury, and silver), volatile organic compounds (VOCs) using method 8260, 

and TEL were added at selected locations as described in the FSAP.  PAH and EPH fraction 

analysis for the remaining areas, and EPH fraction analysis for known or potential source 

areas were determined by the Montana Tier 1 Risk-Based Corrective Action Guidance for 

Petroleum Releases (MDEQ, 2009) screening process. 

 

COPCs for groundwater and surface waters include:  VPH, EPH, PAH, RCRA metals and 

VOCs.  In addition, monitored natural attenuation parameters were included in groundwater 

samples along with organic constituents to evaluate whether or not active biodegradation of 

the organic constituents in groundwater is occurring.  Sampling analytical requirements for 

the various media and areas are contained in the FSAP.  

 

Analytical data were compiled from each of the individual media (surface soils, subsurface 

soils, groundwater, surface water and sediments).  Summary tables of data are contained in 

Appendix G, and laboratory analytical reports are contained in Appendix I.  These data were 

evaluated to determine the nature and extent of COPCs and to assess risk.  Any constituents 
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with detected concentrations were further examined and compared with applicable screening 

levels as follows: 

 
 Risk Based Corrective Action Guidance (RBCA) Risk Based Screening Levels 

(RBSLs) (MDEQ, 2009); 

 EPA Direct Contact Regional Screening Levels (RSLs) (EPA, 2015); 

 MDEQ Leaching to Groundwater Soil Screening Process (MDEQ, 2013b); 

 Background Concentrations of Inorganic Constituents in Montana Soils 

(Hydrometrics, 2013i);  

 Toxicity Characteristic Leaching Procedure Regulatory Limits (EPA, 2000); 

 Circular DEQ-7 Montana Numeric Water Quality Standards (MDEQ, 2012); and 

 Ecological Risk Based Screening Concentration (EPA, 2013). 

 

Screening limits for soils were determined using MDEQ’s soil screening process (MDEQ, 

2013).  Background soils analyses for metals and PAHs were used for comparison purposes.  

 

Analytes detected above screening levels/standards for each general sample type or matrix 

were considered for further evaluation as constituents of potential concern (COPCs).  These 

COPCs for the various media are discussed in the following sections (5.3 through 5.7).   

 

In some cases the best practically achievable detection limit was above the lowest screening 

level for a constituent.  This scenario occurs in cases where:  (1) the analytical methods 

cannot reliable achieve those limits (i.e., benzene and MTBE); or (2) samples with higher 

hydrocarbon content either require larger extraction volumes and/or samples must be diluted 

due to interference, resulting in higher reporting limits.   
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Constituent concentration maps (isocontours), prepared for selected constituents/groups 

identified as constituents of potential concern for each media are discussed in Sections 5.3 

through 5.7.  Isocontours were developed as follows: 

 
 Isocontours were displayed based on the applicable screening level(s) for each 

analyte or groups of analytes. 

 If an analyte was analyzed by multiple methods (i.e., benzene by VPH and benzene 

by 8260), the highest detected value was used in the evaluation.  

 If the constituent was analyzed by multiple methods and both results were not 

detected, the lowest detection limit was displayed to present data which reflected the 

analytical method with the least interference in the analyses.   

 Because MDEQ defines the surface soils as the top two feet, select locations were 

sampled at the 6 to 12 inch and 12 to 24 inch intervals in addition to the 0 to 6 inch 

interval used for risk assessment to evaluate concentrations in the deeper surface soil 

horizons.  The data on the surface soil figures represents the highest concentration of 

each constituent for any of the surface soil horizons (also including field duplicates).   

 

5.2 DATA QUALITY 

Sample quality control were collected and analyzed in accordance with FSAP Section 4.4.  

Quality control samples were analyzed in conjunction with the surface soil, subsurface, 

sediment, groundwater, and surface water sampling at the Facility, and consisted of both field 

quality control (QC) samples and laboratory quality control samples.  Field QC consisted of 

field duplicates, deionized (DI) blanks and equipment rinsate blanks.  Sets (duplicate, DI 

blank, rinsate blank) of field QC were submitted collected and analyzed.  Laboratory QC 

included holding times, laboratory blanks, surrogate recoveries for organics, laboratory 

control samples, laboratory control sample duplicates (LCS/LCSD), matrix spikes, matrix 

spike duplicates (MS/MSD), laboratory duplicates; all of which were analyzed at the proper 

frequency of 5 percent or as required by method.   

 

All data was assessed for overall completeness and adherence to project objectives through 

validation and verification.  Data validation followed MDEQ’s Data Validation Guidelines 
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(2010b) in conjunction with EPA Functional Guidelines (EPA, 2008 and EPA, 2010) and the 

project QAPP.  Validation summaries were prepared for each sample delivery group.  These 

reports are located in Appendix J and the analytical data packages are on the attached CD. 

 

5.2.1 Sampling Summary 

YOSD Surface, Subsurface, and Sediment Sampling Summary 

Samples were collected between October 2, 2012 and August 12, 2013 by Hydrometrics, 

Inc., and analyzed at Energy Laboratories in Billings, Montana.  These sampling events 

include 680 samples, 16 trip blanks, 14 DI blanks, 37 rinsate blanks and 39 duplicates.  

Frequency for field duplicates was 1 per 17 and 1 per 13 for field blanks. 

 

Background soil samples were collected on December 23, 2013 by Hydrometrics, Inc., and 

analyzed at Energy Laboratories in Billings, Montana.  This sampling event includes three 

samples. 

 

YOSD Groundwater and Surface Water Sampling Summary  

The first two quarters of surface and groundwater samples were collected between June 3, 

2013 and September 13, 2013 by Hydrometrics, Inc., and analyzed at Energy Laboratories in 

Billings, Montana.  These sampling events include 38 samples, 32 trip blanks, 4 DI blanks, 3 

rinsate blanks and 4 duplicates.  Frequency for field duplicates was 1 per 9.5 and 1 per 5 for 

field blanks.   

 

Materials Confirmation Sampling 

Fill (sand) material used to backfill cleared monitoring well borings prior to installation was 

analyzed to confirm that the fill was clean.  Backfill material was obtained at Knife River 

Quarry in Billings, MT.  Using the Montana DEQ Digital Atlas/Online Query Service, it was 

verified that the Knife River Quarry is not located on or adjacent to a contaminated facility. 

The fill material was analyzed for RCRA 8 metals, VPH, and EPH, the constituents of 

concern at the Facility.  It was estimated that less than 400 cubic yards was used to fill holes, 

therefore, only one 5-point composite sample was collected and analyzed. Likewise, potable 

water used during drilling was also analyzed.  These results are contained in Appendix G. 
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5.2.2 Validation Summary 

All data was grouped into batches, based on sampling dates, and included the field QC listed 

above.  Typical quality control samples exceeding criteria included laboratory blanks, field 

blanks, laboratory control samples, surrogates, matrix spikes, and matrix spike duplicates.  

While instances of quality control exceedances were common, likely due to sample 

heterogeneity for soils as well as the inherent difficulties in analyzing impacted soil, minimal 

data were affected in terms of quality or usability.  Any data associated with these quality 

control exceedances was flagged with a validation qualifier as follows: 

   

Soil/Sediments  

 Low level contamination in laboratory blanks for 2-methylnaphthalene, naphthalene 

resulted in qualification of selected soil samples.  Associated analytical results are 

likely biased high and were qualified as non-detect, “U”.  In general, these data were 

considered non-detect when evaluating constituents, and were assessed along with 

other non-detect data with elevated detection limits unless the associated 

concentration was above screening levels.  Due to the uncertainty in these analyses, 

“U” qualified data above screening levels were included with detected data results for 

evaluation purposes. 

 Low level contamination in field rinsate blanks resulted in the qualification of 

selected soil samples for lead, chloroform, methylene chloride,  and PAHs: 2-

methylnaphthalene, naphthalene, acenaphthylene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, 

dibenzo(a,h)anthracene, benzo(a)pyrene, fluoranthene, indeno(1,2,3-cd)pyrene, 

phenanthrene, pyrene, and chrysene. These are likely biased high and were qualified 

as non-detect, “U”.  In general, these data were considered non-detect when 

evaluating constituents, and were assessed along with other non-detect data with 

elevated detection limits unless the associated concentration was above screening 

levels.  Due to the uncertainty in these analyses, “U” qualified data above screening 

levels were included with detected data results for evaluation purposes. 
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 Surrogate spikes recoveries were exceeded in some cases for VPH constituents (TPH, 

C9-C10 aromatics, C5-C8 aliphatics, C9-C12 aliphatics, benzene, ethylbenzene, 

toluene, m-p xylene, o-xylene, total xylenes, and naphthalene), and the following 

PAHs: 2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 

chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 

naphthalene, phenanthrene, and pyrene.  These (detected) results were qualified “J” as 

estimated, with a high bias.  

 Matrix spike recoveries were exceeded in some cases which resulted in the 

qualification of selected data for chloroethane with a low bias as laboratory control 

recoveries were also low. 

 Laboratory control sample recoveries were exceeded in some cases for chloroethane, 

and resulted in qualification (“J”, estimated) of selected data for chloroethane with a 

low bias as matrix spike recoveries were also low. 

 Matrix spike duplicate RPDs were exceeded in some cases; however, evaluation of 

these exceedances in conjunction with other QC indicated no need for data 

qualification. 

 Field duplicates exceeded QC criteria in some cases for arsenic, barium, chromium, 

lead; VPH constituents (C9-C10 aromatics, C9-C12 aliphatics, C5-C8 aliphatics, 

TPH, m-p-xylenes, o-xylene, and total xylenes), EPH constituents (C9-C18 aliphatics, 

C11-C22 aromatics, and TEH), and the following PAHs: 2-methylnaphthalene, 

acenaphthene, anthracene, benzo(a)anthracene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene,  fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 

naphthalene, phenanthrene, and pyrene.  Data were flagged “J” as estimated.  

Qualifiers on these data indicate imprecision in the sampling or analysis 

methodology; however, bias cannot be determined. 

 

Groundwater/Surface Water 

 Low level contamination in laboratory blanks resulted in the qualification of selected 

groundwater samples for naphthalene and 2-methylnaphthalene, and chromium, lead, 

acenaphthene, 2-methylnaphthalene, and naphthalene in surface water.  These are 
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likely biased high and were qualified as non-detect, “U”.  These data were considered 

non-detect when evaluating constituents, and were in assessed along with other non-

detect data with elevated detection limits. 

 Low level contamination in field rinsate blanks resulted in the qualification of 

selected samples for methane and nitrate plus nitrite associated with groundwater and 

TPH for surface water. These are likely biased high and were qualified as non-detect, 

“U”.  These data were considered non-detect when evaluating constituents, and were 

assessed along with other non-detect data with elevated detection limits. 

 One field duplicate exceeded QC criteria for methane. Qualifiers (“J”) on these data 

indicate imprecision in the sampling or analysis methodology; however, bias cannot 

be determined. 

 Nitrite was analyzed past holding times for some groundwater samples associated 

with the September monitoring.  These analyses were evaluated and are considered 

acceptable.  

 

5.2.3 Data Quality Objectives 

All analytical data were verified using the following objectives and assessment of those 

objectives: precision, accuracy, representativeness, comparability, and completeness. 

 

Precision  

Precision is the measure of the variability associated with an entire sampling and analysis 

process.  It is the comparison among independent measurements as the result of repeated 

application of the same process under similar conditions.  It is determined by analyzing field 

and laboratory duplicate pairs and MSD/LCSD pairs.  Precision is expressed as the RPD of a 

pair of values (or results).   

 

Field duplicate pairs were collected, analyzed and evaluated for each analysis performed on 

every sample matrix.  Frequencies of field duplicate pairs submitted to the laboratory for 

analysis meet the requirement of 5 percent (1 per 20 field samples).  Data were qualified as 

estimated (J) based on field duplicate precision, but no data was rejected.  Overall, the field 

precision is acceptable.   
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The frequency criterion for MSD or laboratory duplicate pairs is 5 percent of the samples 

(per matrix) or one per analytical batch of 20 or less per matrix.  Laboratory duplicate and 

MSD samples were analyzed and evaluated for each analysis performed on every matrix and 

met the frequency of 5 percent.  Data were qualified as estimated based on MSD or 

laboratory duplicate precision, but no data were rejected due to poor duplicate precision. 

 

Accuracy 

Accuracy is the degree to which a measurement agrees with its true value and is expressed as 

percent recovery.  Accuracy is assessed by comparing calibration verification, MS, LCS, 

surrogate, and internal standard recoveries with associated QC limits.  Overall, the laboratory 

accuracy measurements are acceptable.  These subjects are discussed in greater detail in the 

individual batch data validation reports included with the RI report.  Data were qualified as 

estimated based on recovery values, but no data were rejected. 

 

Representativeness 

Representativeness is a qualitative parameter and is defined by the degree to which data 

accurately and precisely represents a characteristic of a population, parameter variations at a 

sampling point, or a process or environmental condition.  Sample results were evaluated for 

representativeness by examining items related to sample collection, including chain-of-

custody documentation, sample labeling, collection dates, and condition of the samples upon 

receipt at the laboratory.  Laboratory procedures also were examined, including anomalies 

reported by the laboratory, either upon receipt of the samples or during analytical processes, 

adherence to recommended holding times of samples prior analysis, etc.  All issues were 

rectified during data review. 

 

Representativeness is also evaluated by reviewing both field and method blanks.  Generally, 

concentrations detected in the blanks were considerably less than reported results and flagged 

with laboratory qualifier J indicating they were less than the PQL; therefore, these 

concentrations did not affect overall data quality.  This is discussed further in the individual 

data validation batch reports included. 
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Completeness 

Completeness is defined as the percentage of measurements judged to be valid.  The validity 

of sample results is determined through the data validation process.  All rejected R sample 

results are considered to be incomplete and unusable.  Data that are qualified as U or J are 

considered to valid and usable.   

  

For data collected during the sampling event, the total number of field sample results is 

40,306.  Of the total field sample results, two results were rejected so the number of valid 

field sample results is 40,304.  The percent complete (valid and not rejected) is 99.9 percent.  

Two results were rejected for non-conformance, the lead analysis for YMW-13-SS-C and 

TEH from the field duplicate YMW-12-SB-AD.  The initial analyses for soil from YMW-13 

measured 37,400 mg/kg.  This sample was reanalyzed with a result of 589 mg/kg, which was 

consistent with results for other soils directly above and below this interval.  Both results are 

reported.  The second rejected value, TEH in soil from YMW-12, measured ten times the 

original result (16,300 mg/kg vs. 1,960 mg/kg).  EPH fractions for both the sample and the 

duplicate were similar.  Therefore, TEH for YMW-12-SB-AD was rejected.   

 

Comparability 

Comparability of the data is a qualitative parameter that expresses the confidence with which 

one data set may be compared with another.  Comparability of the data is achieved by using 

standard methods for sampling and analysis, reporting data in standard units, normalizing 

results to standard conditions, and using standardized reporting formats and data validation 

procedures.  These goals were achieved by consistently following standard field and 

laboratory procedures.  

 

For the September groundwater monitoring event, the groundwater was not field filtered and 

therefore a total recoverable metals analysis was conducted.  Dissolved metals results should 

be less than or equal to total recoverable metals results.  The potential effect of analyzing 

metals as total recoverable as opposed to dissolved, may result in a slightly high bias in the 

(total recoverable) data when comparing groundwater samples from these and future events.  
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While a slight positive bias may exist in the total recoverable analysis, the comparability to 

dissolved analyses is not greatly affected. 

 

Method Compliance  

Method compliance is determined by evaluating sample integrity, holding times, reporting 

limits, and laboratory blanks against method specified requirements.  Any data analyzed 

outside of overall method compliance were further evaluated, and it was determined that the 

results are acceptable based on the supplied data.   

 

Based on the evaluation of all sample data, 99.9 percent of the data obtained during this 

reporting period are valid and acceptable for their intended use. 

 

5.2.4 Non-conformance / Corrective Action 

Deviations from the FSAP and QAPP and corrective actions were either addressed during 

sampling, prior to analysis, or are discussed in Section 3 and Sections 5.3 through 5.7.  Any 

deviations that may have affected data quality are summarized below. 

 

In some locations, soil conditions were not amenable to advancing boreholes manually.  In 

these cases, either an air knife was used to advance the hole, leaving at least a 6 inch buffer 

between the bottom of the cleared hole and the sample interval, or open holes were blocked 

or plugged using a hole plug and bentonite system, until sampling could be conducted with 

the geoprobe (see Section 3.3.2).  In both cases, the potential for loss of volatile constituents 

may have existed, resulting in a possible low bias.   

 

When soil sampling first started, bottled drinking water was used instead of deionized water 

for rinsate blanks and decontaminating soil sampling equipment.  This deviation from 

protocols was quickly rectified and did not affect data quality.  Bottled drinking water may 

have potentially affected analyses related to common ions; however, soils were analyzed for 

metals, VPH, and EPH.  These rinsate blanks collected during this time period were absent of 

inorganic analytes.  
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There were many cases where the best practically achievable detection limits could not be 

met as described in Section 5.1.  For some analytes, the analytical methods could not reliably 

achieve the detection limits, and required reporting values cannot be achieved given the 

current instrument technology.  However, there were numerous cases where the detection 

limits were elevated because sample dilution/and or extraction was required due to high 

levels of hydrocarbons or non-target compound interference.  Both these scenarios were 

common for many analyses (i.e., TEL, benzene and other VOCs, and PAHs).  Elevated 

detection limits due to dilutions were seen repeatedly in hydrocarbon impacted soil 

throughout the Facility.  The laboratory conducted sample extraction and dilution 

appropriately.  While the data quality per se is not affected, some uncertainty may exist as to 

the presence or absence of the analytes, particularly in those cases where the detection limit 

is greatly elevated. 

 

5.3 SURFACE SOILS 

Surface soils were collected from October 2, 2012 through November 30, 2012 for grid and 

focused areas.  Surface soils associated with monitoring well borings were collected April 9, 

2013 through May 2, 2013. 

 

Analytical results for surface soil samples are presented in Table 1-1 of Appendix G by 

analyses type and location.  A total of 316 surface soil samples from 183 locations were 

inclusive of grid, monitoring well, PS area, and TEL area were collected, including field 

duplicates and all sample intervals.  Analyses included RCRA Metals, VPH, EPH, PAHs, 

VOCs, TEL and TCLP lead. The number and type of analyses varied based on the sample 

analysis matrix outlined in the FSAP.  Background surface soil analyses are located in Table 

1-1B of Appendix G and include analyses for RCRA metals and PAHs.  Deviations from the 

proposed sampling plan are as follows: 

 
 No samples were collected from grid 24 because a building covered the entire grid.   

 Grid 70 was split by the railroad tracks, and variations in soil types were observed.  

As such, samples were collected on both sides of the tracks as 70-SS-A and         

70N-SS-A. 
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 VOC analyses were added to soils from YMW-14 (B and C intervals) based on 

observed field conditions. 

 TEL analyses were added to soils from YMW-21 because of its proximity to the 

former TEL plant. 

 

Surface soil analyses have been summarized in Table 5-1, which shows the total number of 

detected and non-detect analyses (including field duplicates), as well as the number of 

analyses or detection limits which exceed the most conservative screening level in cases of 

multiple screening levels.  In several cases, the required detection limit listed in the QAPP 

could not be achieved.  Analytes with detection limits above the screening level were 

typically those previously identified in the QAPP as analytes for which the required reporting 

level could not be obtained.  The best practically achievable detection limit was reported for 

those analytes and those associated with sample matrix interference.  Volatile organics using 

either VPH or 8260 were the most common analytes for which detection limits were greater 

than the screening levels.  

 

Summary statistics (Table 5-2) of surface soil analyses, inclusive of all facility-wide grid, 

focused area (PS and TEL), and monitoring well locations have been prepared and show the 

total number of analyses, the concentration ranges of detected analyses, and the location 

associated with the maximum exceedance.  Analytes with detected exceedances were further 

evaluated to determine inclusion as a constituent of potential concern based on the results of 

this RI (Table 5-3).  For constituents analyzed by two methods, data from both methods are 

detailed in Tables 5-1 through 5-3, and the maximum concentration for any method at any 

given location was used to evaluate the data. 

 

Among those analytes or groups of compounds with analyses exceeding the most 

conservative screening level, inclusive of all surface soils, were:  

 
 Metals (arsenic, barium, lead and mercury);  

 Benzene, ethylbenzene and toluene;  

 VPH fractions (C9-C10 aromatics, C5-C8 aliphatics and C9-C12 Aliphatics); and 
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 EPH fractions (C9-C18 aliphatics and C11-C22 aromatics), and  PAHs (2-

methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b) fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-

cd)pyrene, naphthalene and pyrene). 

 

Paint Shop 

Samples collected from focused sampling of the former PS area were analyzed for volatiles 

(8260) and RCRA metals.  All volatile constituents were non-detect.  Lead, arsenic, barium, 

and mercury were detected at levels exceeding screening levels.  Lead, arsenic, mercury and 

barium were also seen in other areas of the facility.    

 

TEL 

Samples collected from the focused sampling of the TEL area included total lead, TEL, and 

TCLP-lead.  The majority of these focused area samples contained lead above the screening 

level(s).  Lead concentrations in this area were as high as 3,460 mg/kg (inclusive of sieved 

and unsieved samples); however, TCLP lead concentrations were all below the lead TCLP 

limit of 5 mg/L).  All TEL analyses were non-detect, though these non-detects must be 

qualified as none of the laboratory detection limits for the TEL analyses were able to achieve 

the associated screening levels.  The method detection limits for all non-detect TEL results 

were greater than the commercial EPA RSL. 

 

Asbestos 

On May 9, 2012, debris and bulk material lying exposed on the ground surface in the fenced 

area south of Tract D, consisting of 13 different and various debris-types of SAM, were 

collected for analysis (Hydrometrics, 2013c).  All SAM sampled from the area was analyzed 

by the polarized light microscopic (PLM) technique with dispersion staining for 

identification of mineral forms of asbestos (EPA Method 600/R-93/116) and were found to 

be non-detect for asbestos.  No asbestos impacts within the area sampled were indicated and 

no abatement was warranted.   
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SAM associated with the exterior grounds and roof of the MDT Building located in Grid 19 

were inspected and sampled for asbestos on September 23, 2013.  Inspection also included a 

shoulder-to-shoulder visual inspection of Grids 18, 19, 29 through 35 and 44 through 51 

(Hydrometrics, 2013h).  Samples which included roofing products, insulation, asphaltic pipe 

wrap and other debris, were selected and sampled on a non-random basis; the focus being to 

obtain sufficient volume of sample of each type of suspect material for testing purposes.  

SAM samples determined not to contain quantities greater than 1 percent by volume were 

further analyzed via Transmission Electron Microscopy (TEM) methodology.  Analysis 

results identified five types of SAM materials and debris that contained asbestos – 

miscellaneous material types included roofing debris, roof material and other debris (i.e., 

transite, gasket and putty) containing 10 to 50 percent Chrysotile (asbestos).  Mitigation of 

the MDT building/grounds was conducted in July 2014 as outlined in the Site-Specific 

Asbestos Abatement Project Work Plan (Tetra Tech, 2014a) and included removal of roofing 

materials, clean-up of identified asbestos, and limited surface soil sampling in Grids 18, 19, 

29 through 33 and 45 through 49.  Confirmation soil samples indicated the presence of 

asbestos in surface soils.  DEQ has required MDT, on behalf of the YOSD PLP Group, to 

excavate soils in the impacted area of the YOSD Facility and perform confirmation soil 

sampling activities again. 

 

5.3.1 Metals  

Arsenic, barium, lead (sieved and unsieved), and mercury were detected in surface soil at 

concentrations exceeding the most conservative screening levels.  Metals concentrations 

were compared to Background Concentrations of Inorganic Constituents in Montana Soils, 

EPA Direct Contact Industrial and Residential Regional Screening Levels and MDEQ 

Leaching to Groundwater Screening Levels. 

 

Arsenic 

Arsenic was detected above screening levels in 10 of 46 samples collected in the focused 

investigation near the former PS.  In addition, two arsenic samples collected from grid 21 in 

the same area also exceeded screening levels.  Isolated instances of arsenic exceedances were 

located in Grid 77 and in soils associated with the installation of YMW-21 in Grid 44.  
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Collectively, screening levels were exceeded for 5 percent of the analyses.  Concentrations 

exceeding screening levels ranged from 24 mg/kg to 90 mg/kg.  When comparing Facility 

soils to the background soil concentration (see Section 2.9), 39 percent of arsenic results 

were greater than the background soil concentration in various areas throughout the Facility. 

 

Barium 

Barium exceeded screening levels in 18 percent (47/257) of the surface soil samples with 

concentrations ranging from 427 mg/kg to 3,610 mg/kg.  Approximately 30 percent of those 

exceedances were located near the former PS area.  The remainder of the exceedances were 

seen in soils from other areas of the Facility (see Figure 5-1) such as the former oil loading 

and pond areas, as well as near the former meat packing plant.  The majority of samples 

exceeded the background soil concentration. 

 

Lead 

Surface soils for lead were sieved in the laboratory to less than 250 microns (No. 60 sieve) 

prior to analysis.  Approximately half of all the bulk (unsieved) samples were also analyzed 

for lead to provide a comparison between lead concentrations in the fines versus the bulk 

composition.  All samples collected for the focused investigations (PS and TEL) and 

monitoring well locations were analyzed for both fractions.  Both sets of lead analyses are 

contained in Appendix I and summarized in Appendix G, Table 1-1. 

   

Sieved lead concentrations were compared with bulk lead concentrations.  In most cases 

(129/171), sieved lead was higher than bulk lead concentrations.  No correlation was seen 

based on soil type.  Considering the highest concentration of either the sieved or bulk 

analyses in a sample, lead exceeded screening levels at 52 percent of the sample locations.  

Figure 5-2 shows the distribution and concentration of lead in surface soils at the Facility.  

Lead was primarily seen across the northern section of the Facility, in the areas of former 

Refinery operations; however, isolated occurrences were also seen in soils on the south side 

of Tract 5.  The highest concentration of sieved or bulk lead in a sample, as well as the 

highest lead concentration from any location with multiple sample intervals (0 to 6 inch, 6 to 

12 inch or 12 to 24 inch), is reflected on the figure.  Lead concentrations above screening 
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levels ranged from 140 mg/kg to 26,700 mg/kg.  The majority of the lead analyses were 

greater than the background soil concentration. 

 

As part of the focused investigation in the area of the former TEL plant (Figure 3-3), samples 

were analyzed for TCLP lead, tetraethyl lead, and total lead.  Total lead concentrations for 

these focused area samples ranged from 26 mg/kg to 3,460 mg/kg.  Six samples were 

detected for TCLP lead, ranging from 0.2 mg/L to 1.5 mg/L; however, none exceeded the 

TCLP limit of 5 mg/L.  All tetraethyl lead was non-detect; the method detection limits for all 

non-detect results were greater than the commercial EPA RSL.  A comparison of the lead vs. 

detected TCLP lead follows, and the complete set of analyses are located in Appendix I. 

 

Location 
Unsieved 

Lead 
(mg/kg) 

Sieved 
Lead 

(mg/kg) 

TCLP 
Lead 

(mg/L)* 
TEL11-SS-A 886 761 0.2 

TEL13-SS-A 484 589 0.3 

TEL15-SS-A 1100 1320 0.3 

TEL18-SS-A 1290 1480 0.4 

TEL20-SS-A 3460 2510 1.5 

TEL25-SS-A 900 1010 0.7 
 

* Note:  TCLP limit – 5.0 mg/L 

 

Tetraethyl lead analyzed in surface soils from the focused investigation as well as other areas 

was non-detect; however, the detection limits were elevated above the screening level.  The 

best practically achievable detection limit in clean soils was approximately 10,000 times the 

lowest screening level.  Samples collected for tetraethyl lead were typically associated with 

areas containing impacted soils.  Therefore, detection limits were also elevated due to 

interferences and/or dilutions caused by hydrocarbon impacts.  Because tetraethyl lead breaks 

down rapidly when exposed to water (i.e., precipitation, run-off), there is a lower probability 

of surface soils containing TEL than in subsurface horizons above the water table.  
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Mercury 

Mercury was detected above screening levels and the background soil concentration in 3 

percent (7/257) of the analyses with concentrations ranging from 1 mg/kg to 5 mg/kg.  

Sporadic detections of mercury were located in Grids 13 and 14 (including soils from YMW-

14), the Paint Shop area, and soil from YMW-20.  All other mercury results were non-detect.   

 

5.3.2 VPH (Volatile Petroleum Hydrocarbons) 

VPH analyses were conducted on all facility wide surface soils.  VPH data was evaluated 

using MDEQ RBSLs from Table 1 in the RBCA guidance (MDEQ, 2009) for residential and 

commercial soils.  VPH fractions (C9-C10 aromatics, C5-C8 aliphatics and C9-C12 

aliphatics), naphthalene, and benzene, toluene, and ethylbenzene were detected above RBSLs 

for residential soils (the most conservative), and are therefore considered COPCs.  Benzene, 

toluene, and ethylbenzene are discussed further in Section 5.3.3.  Naphthalene was analyzed 

using both VPH and method 8270 for PAH analysis and is further discussed in Section 5.3.5.   

 

VPH Fractions 

Concentrations for VPH fractions, C9-C10 aromatics, C5-C8 aliphatics and C9-C12 

aliphatics exceeded the RBSL in 8 percent of the surface soil analyses.  These exceedances 

were typically co-located.  The C9-C10 aromatic constituent tends to exemplify the 

distribution of VPH fractions, as it represents areas where all VPH fractions exceed their 

respective RBSLs as shown in Figure 5-3.  Concentrations exceeding RBSLs ranged from 

104 mg/kg to 4,010 mg/kg for C9-C10 aromatics, 70 mg/kg to 3,950 mg/kg for C5-C8 

aliphatics and 106 mg/kg to 4,240 mg/kg for C9-C12 aliphatics. 

 

5.3.3 VOCs (Volatile Organic Compounds) 

In addition to VPH analysis, selected grid locations for the deeper soil horizons (6 to 12 inch 

and 12 to 24 inch) and the focused PS investigation were also analyzed using method 8260.  

Some overlap in the constituents occurs between the methods, namely benzene, 

ethlybenzene, toluene, and methyl tert-butyl ether (MTBE).  Results for both methods were 

considered when evaluating benzene and other VOCs.  Overall, benzene exceeded the 

RBSLs in 6 percent of the analyses.  Total xylene concentrations were all less than the 
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RBSL.  No RBSL exists for m-p xylene and o-xylene, therefore RSLs were used for direct 

contact and screening levels (SLs) based on MDEQ’s soil screening process for leaching to 

groundwater.  Toluene and ethylbenzene exceeded their respective RBSL in 1 percent and 2 

percent of the analyses, respectively.  One result exceeded screening levels for methylene 

chloride; however, this constituent is a common laboratory contaminant and may not be 

representative of actual site conditions.   

 

Benzene, Toluene, and Ethylbenzene 

The VPH method generally produced lower detection limits than method 8260 for benzene, 

toluene, and ethylbenzene.  However, all non-detect results for benzene were still reported 

above the RBSL.  The best practically achievable limit was reported.  Concentration ranges 

of constituents (inclusive of both analytical methods) exceeding the screening levels are 

summarized as follows: 

 
Constituent Concentration Range 

Benzene 0.049 – 39 mg/kg 

Ethylbenzene 7.7 – 35 mg/kg 

Toluene 12 – 37 mg/kg 

 

Figure 5-3, showing VPH exceedances, generally demonstrates the distribution of VOCs and 

includes former refining and pond areas and the LNAPL plume area.  The distribution of 

benzene (see Figure 5-4) is more isolated to the plume area itself.  While benzene was 

generally not detected in the former oil recovery and pond areas, the detection limits were 

elevated in some cases.  Some isolated benzene exceedances were also seen in soils from 

YMW-10, YMW-15, YMW-20 and at grid 8; all associated with parking/traffic areas. 

 

5.3.4 EPH (Extractable Petroleum Hydrocarbons) 

EPH analyses were conducted on all facility wide surface soils.  EPH data was evaluated 

using MDEQ RBSLs for residential and commercial soils from Table 1 in MDEQ’s RBCA 

Guidance (MDEQ, 2009).  For those samples not already designated for PAH analysis in the 

FSAP, the need for additional EPH fraction and PAH analyses was determined using the 
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RBCA screening process.  EPH fractions C9-C18 aliphatics and C11-C22 aromatics were 

detected above RBSLs for residential soils (the most conservative), and are therefore 

considered COPCs.   

 

EPH Fractions 

EPH fractions were analyzed when the EPH screen value was greater than 200 mg/kg.  

Concentrations of C9-C18 aliphatics and C11-C22 aromatics exceeded their respective 

RBSLs in 25 percent and 29 percent of the analyses, respectively.  EPH fraction C19-C36 

aliphatics concentrations were below RBSLs.  Figures 5-5 and 5-6 demonstrate the 

distribution of EPH fraction analysis.  These fractions were typically located in the same 

areas (the former refinery, pond, loading and oil recovery areas).  C9-C18 aliphatics also 

exceeded RBSLs in grid 99.  Concentrations exceeding RBSLs ranged from 203 to 14,600 

mg/kg for C9-C18 aliphatics, and 450 mg/kg to 11,700 mg/kg for C11-C22 aromatics. 

 

5.3.5 PAH (Polynuclear Aromatic Hydrocarbons) 

PAHs were analyzed as outlined in the FSAP, or as determined by the EPH screen analysis.   

 

Several PAHs were detected at levels exceeding their respective RBSL.  These include        

2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-

C,D)pyrene, naphthalene, and pyrene, and are therefore considered constituents of potential 

concern.  Naphthalene was analyzed using the VPH method, and is also included in the PAH 

analytes using method 8270.  Both sets of analyses, including maximum concentrations at 

any given location, were considered when evaluating naphthalene as a constituent of 

potential concern.  Overall, 3 percent of all naphthalene results exceeded RBSLs. 

 

As shown on Table 5-3, benzo(a)pyrene concentrations exceeded the RBSLs for 62 percent 

of the analyses.  Other PAHs exceeded their respective RBSLs less frequently.  These PAH 

exceedances are generally co-located with benzo(a)pyrene, and therefore, benzo(a)pyrene 

was used to represent PAH distribution in shallow soils on Figure 5-7. 
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PAHs that were detected above RBSLs, and their concentration ranges (also above RBSLs) 

are as follows: 

 
PAH Concentration Range 
2-Methylnaphthalene 1.4 - 44 mg/kg 
Benzo(a)anthracene 0.22 – 187 mg/kg 
Benzo(a)pyrene 0.022 – 147 mg/kg 
Benzo(b)fluoranthene 0.21 – 127 mg/kg 
Benzo(k)fluoranthene 3.1 - 91 mg/kg 
Chrysene 39 - 164 mg/kg 
Dibenz(a,h)anthracene 0.021 – 49 mg/kg 
Fluoranthene * 407 mg/kg 
Indeno(1,2,3-C,D)pyrene 0.21 – 102 mg/kg 
Naphthalene 4.4 - 45 mg/kg 
Pyrene * 320 mg/kg 

 

* One analysis exceeded RBSLs 

 

Facility surface soils with detected concentrations were typically greater than background 

soil concentrations; however, background soils also contained low level concentrations of 

most PAHs, and benzo(a)pyrene in the background soils exceeded the Residential RBSL. 

 

5.4 SUBSURFACE SOILS 

Subsurface soils were collected from April 24, 2013 through August 12, 2013. 

 

Analytical results for subsurface soil samples are presented in Table 1-2 of Appendix G by 

analyses type and location.  A total of 393 subsurface soil samples inclusive of grid, 

monitoring well, and Interim Action opportunity samples from 127 locations were collected, 

inclusive of all sample intervals and field duplicates.  Samples were collected for RCRA 

Metals, VPH, EPH, PAHs, VOCs and TEL.  The number and type of analyses varied based 

on the sample analysis matrix outlined in the FSAP.  Deviations from the proposed sampling 

plan are as follows: 

 
 No samples were collected from grid 24 because a building covered the entire grid.   

 Samples were not collected at depth (interval “C”) from grids 4 and 11 due to refusal. 
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 No “A” interval (2-10 feet) sample was collected from grid 79 because groundwater 

was encountered at 2 feet. 

 Additional analyses were conducted for samples 45-SB-A for TCLP and SVOC 

analyses and for SVOCs for sample 45-SB-B. 

 TEL was inadvertently added to analyses for grids 1 through 3. 

 Six additional opportunity samples were collected during Interim Remedial Action 

Waste Disposal. 

 VOC analyses were added to soils from YMW-12 and YMW-14 based on observed 

field conditions. 

 TEL analyses were added to soils from YMW-21 (“A” and “B” intervals) because of 

its proximity to the former TEL plant. 

 Several PID readings were measured, but not recorded on the field data sheets for the 

“B” and “C” interval samples.  Note that PID readings for B and C intervals were 

informational only and were not used to determine sample analysis. 

 

Subsurface soil analyses have been summarized in Table 5-4, which shows the total number 

of detected and non-detect analyses (including field duplicates), as well as the number of 

analyses or detection limits which exceed the most conservative screening level in cases of 

multiple screening levels.  In several cases, the required detection limit listed in the QAPP 

could not be achieved.  Analytes with detection limits above the screening level were 

typically those previously identified in the QAPP as analytes for which the required reporting 

level could not be obtained.  The best practically achievable detection limit was reported for 

those analytes and those associated with sample matrix interference.  Volatile organics using 

either VPH or 8260 were the most common analytes for which detection limits were greater 

than the screening levels.  

 

Summary statistics (Table 5-5) of subsurface soil analyses, inclusive of all facility-wide grid, 

monitoring well, and opportunity sample locations have been prepared and show the total 

number of analyses, the concentration ranges of detected analyses, and the location 

associated with the maximum exceedance.  Analytes with detected exceedances were further 
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evaluated to determine inclusion as a constituent of potential concern based on the results of 

this RI (Table 5-6). 

 

Among those analytes or groups of compounds with analyses exceeding the most 

conservative screening level at a frequency greater than 5 percent, inclusive of all subsurface 

soils, were lead, benzene, ethylbenzene, naphthalene, VPH fractions (C9-C10 aromatics,   

C5-C8 aliphatics and C9-C12 Aliphatics), EPH fractions (C9-C18 aliphatics and C11-C22 

aromatics), and TEL.  PAH exceedances, while common in surface soil analyses, were all but 

absent in subsurface soils with the exception of naphthalene. 

 

5.4.1 Metals  

Arsenic, barium, mercury, and lead were detected in subsurface soil at concentrations 

exceeding the most conservative screening levels.  Metals concentrations were compared to 

Background Concentrations of Inorganic Constituents in Montana Soils, EPA Direct Contact 

Industrial Screening Levels, and MDEQ Leaching to Groundwater Screening Levels.  

Arsenic, barium, lead and mercury exceeded screening levels in 1 percent, 2 percent, 8 

percent and 1 percent the analyses, respectively.  Arsenic, barium, and mercury had minimal 

exceedances (5 or fewer out of 332 analyses). 

 

Lead 

Lead exceeded screening levels in 8 percent of analyses at 20 out of 127 subsurface sample 

locations.  “A” interval samples, which generally ranged from 2 to 8 feet bgs contained the 

majority of the exceedances (5 percent), while the “B” interval collected at the groundwater 

interface made up the remaining exceedances.  No lead concentrations exceeded screening 

levels from samples collected below the groundwater interface (“C” interval).  Figures 5-8, 

5-9 and 5-10 show the distribution and concentration of lead from each subsurface sampling 

interval.  Soils containing lead exceedances are located in areas associated with former 

Refinery operations, particularly the area of the former TEL plant and ponds.  Lead 

concentrations above screening levels ranged from 169 mg/kg to 19,300 mg/kg from “A” 

interval sample and from 151 mg/kg to 5,990 mg/kg from samples collected at the 

groundwater interface (“B” interval).   
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5.4.2 VPH (Volatile Petroleum Hydrocarbons) 

VPH analyses were conducted on all subsurface soil samples.  VPH data was evaluated using 

MDEQ RBSLs for subsurface soils, less than 10 feet to groundwater, from Table 2 in 

MDEQ’s RBCA Guidance (MDEQ, 2009).  VPH fractions (C9-C10 aromatics, C5-C8 

aliphatics and C9-C12 aliphatics), and benzene, toluene, ethylbenzene, m-p, o, and total 

xylenes, and naphthalene were detected above RBSLs, and are therefore considered COPCs.  

Benzene, toluene, ethylbenzene, and xylenes are discussed in Section 5.4.3 and naphthalene 

is discussed in Section 5.4.5.   

 

VPH Fractions 

Concentrations for VPH fractions exceeded the RBSL for 48 percent of C9-C10 aromatics 

analyses, 31 percent of C5-C8 aliphatics analyses, and 31 percent of C9-C12 aliphatics 

analyses of subsurface soils.  These exceedances were typically co-located.  The C9-C10 

aromatic constituent tends to exemplify the distribution of VPH fractions, as it represents 

areas where all VPH fractions exceed their respective RBSLs as shown in Figures 5-11, 5-12 

and 5-13 for each of the sample intervals.  Concentrations ranges exceeding RBSLs ranged 

as follows: 

 
 “A” “B” “C” 

VPH Fraction (mg/kg) (mg/kg) (mg/kg) 

C9-C10 Aromatics 116 to 4,570 184 to 23,600 108 to 4,760 

C5-C8 Aliphatics 232 to 8,110 229 to 4,570 211 to 5,560 

C9-C12 Aliphatics 1,010 to 8,370 1,050 to 33,900 1,050 to 12,100 

 

Subsurface soils containing VPH fractions are located across the former Refinery operating 

areas, oil loading areas, pond areas and on Tract 5. 

 

5.4.3 VOCs (Volatile Organic Compounds) 

In addition to VPH analysis, selected grid locations were also analyzed using method 8260.  

Some overlap in the constituents occurs between the methods, namely benzene, 
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ethlybenzene, toluene and xylenes (BTEX), and methyl tert-butyl ether (MTBE).  Both sets 

of analyses, including maximum concentrations at any given location were considered when 

evaluating benzene and other VOCs as a constituents of potential concern.  Overall, benzene 

and ethylbenzene exceeded the RBSLs in 18 percent and 14 percent of the analyses, 

respectively.  Other analytes with minimal exceedances (<5 percent) include toluene, 

xylenes, and chlorobenzene.  Concentrations exceeding RBSLs or screening levels for each 

interval are as follows: 

 
 “A” “B” “C” 

VOC (mg/kg) (mg/kg) (mg/kg) 

Benzene 0.044 – 23 0.06 - 22 0.19 – 50 

Ethylbenzene 11 - 205 14 - 170 11 - 184 

Toluene NA 10 13-16 

m-p Xylene 164 - 406 106 - 156 153 – 357 

o-Xylene NA 215 NA 

Total Xylene 406 346 382 

Chlorobenzene 0.75 NA NA 

 
NA – Not applicable.  No concentrations detected above screening levels. 

 

Benzene 

The VPH method generally produced lower detection limits than method 8260.  However, all 

non-detect results were still reported above the RBSL.  The best practically achievable limit 

was reported.  The distributions of benzene exceedances for each sampling interval are 

contained in Figures 5-14, 5-15 and 5-16.  Benzene in subsurface soils is seen in the vicinity 

where LNAPL also exists in all subsurface horizons.  The soils from locations with the 

highest benzene concentrations typically contained visual staining. 
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Ethylbenzene 

Ethylbenzene concentrations exceeding the RBSL for each sample interval are listed above.  

Locations with ethylbenzene exceedances were co-located with either benzene exceedances 

or VPH fraction exceedances (Figures 5-11 through 5-16). 

 

Xylenes 

Xylene concentration ranges exceeding RBSLs or screening levels for leaching to 

groundwater for each sample interval are listed above.  Locations with xylene exceedances 

were co-located with benzene exceedances and VPH fraction exceedances (Figures 5-11 

through 5-16).   

 

5.4.4 EPH (Extractable Petroleum Hydrocarbons) 

EPH analyses were conducted on all subsurface soils.  EPH data was evaluated using MDEQ 

RBSLs subsurface soils less than 10 feet to groundwater, from Table 2 in MDEQ’s RBCA 

Guidance (MDEQ, 2009).  For those samples not already designated for PAH analysis in the 

FSAP, the need for additional EPH fraction and PAH analyses was determined using the 

RBCA screening process.  EPH fractions C11-C22 aromatics and C9-C18 aliphatics were 

detected above RBSLs, and are therefore considered COPCs.   

 

EPH Fractions 

EPH fractions were analyzed when the EPH screen value was greater than 200 mg/kg.  

Concentrations of C11-C22 aromatics and C9-C18 aliphatics exceeded their respective 

RBSLs in 52 percent and 31 percent of the analyses, respectively.  EPH fraction C19-C36 

aliphatics concentrations were below RBSLs.  Figures 5-17 through 5-22 demonstrate the 

distribution  of  EPH  fraction  analyses.  These  fractions  were  typically  co-located  in  the  
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former refinery, pond, loading and oil recovery areas, with some isolated exceedances on or 

near Tract 5.  Ranges of concentrations exceeding RBSLs are as follows:  

 
 “A” “B” “C” 

EPH Fraction (mg/kg) (mg/kg) (mg/kg) 

C11-C22 Aromatics 485 - 21,200 438 – 20,500 402 – 14,400 

C9-C18 Aliphatics 2,310 – 20,400 2,010 – 35,000 2,060 - 18,600 

 

Concentrations and frequency of exceedances decreased at total depth for both fractions. 

 

5.4.5 PAH (Polynuclear Aromatic Hydrocarbons) 

PAHs were analyzed as outlined in the FSAP; PAHs also were analyzed as determined by the 

EPH screen analysis.   

 
Naphthalene was detected at levels exceeding the RBSL, and 2-methylnaphthalene was 

detected at levels exceeding MDEQ’s leaching to groundwater screening level.  Naphthalene 

was analyzed using the VPH method and is also included in the PAH analytes using method 

8270.  2-methylnaphthalene was also analyzed with the PAH analyses as well as in an 

extended analyses of method 8270 constituents.  Both sets of analyses, including maximum 

concentrations at any given location, were considered when evaluating naphthalene as a 

constituent of potential concern.  Overall, 11 percent of all naphthalene results exceeded the 

RBSL, 37 percent of 2-methylnaphthalene, and the two 1-methylnaphthalene results in the 

extended analysis exceeded screening levels.  Benzo(a)pyrene exceeded the RBSL on one 

occasion, however, it was qualified as non-detect due to a detection in an associated blank.  

Otherwise, all other PAHs were not detected at levels exceeding their respective RBSLs. 

 

Method 8270 generally produced lower detection limits than the EPH method.  The 

distributions of naphthalene exceedances for each sampling interval are contained in Figures 

5-23, 5-24, and 5-25.  Naphthalene for subsurface soils is seen in the former Refinery 

operating, oil recovery and pond areas, with one exceedance in grid 99.  Detections of          

1-methylnaphthalene and 2-methylnaphthalene above screening levels were typically co-
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located with EPH fraction exceedances (Figures 5-17 through 5-22).  Concentration ranges 

exceeding RBSLs/screening levels for each interval are as follows: 

 
 “A” “B” “C” 

PAH/VPH (mg/kg) (mg/kg) (mg/kg) 

Naphthalene 9.8 - 92 10 – 259 10 - 93 

1-Methylnaphthalene 38 2.5 NA 

2-Methylnaphthalene 2.6 - 127 2.4 - 182 1.9 - 140 

 

5.4.6 Tetraethyl Lead  

Tetraethyl lead was analyzed using method 8270 for a select number of subsurface soils near 

the area of the former TEL plant.  Because TEL breaks down in water, no TEL was analyzed 

for soils below the water table (“C” interval).  TEL was detected above the screening level in 

3 of 23 analyses (13 percent).  The majority of the remaining results were reported with 

elevated detection limits above the screening level.  Screening levels cannot be achieved with 

current analytical methods, particularly in impacted soils.  

 

Detected concentrations of TEL were seen in soils from grids 28 and 43, ranging in 

concentration from 0.091 mg/kg to 0.51 mg/kg.  An additional sample that was collected 

during the installation of YMW-17, contained TEL at 0.74 mg/kg at the groundwater 

interface (YMW17-SB-B).  The initial sample was reported; however, both sets of laboratory 

analyses are contained in Appendix F.  It should be noted that the YMW-17 is near in 

proximity to the sample collected from grid 43.  All TEL was detected in the vicinity of the 

former TEL plant. 

 

5.4.7 Extended Analyses  

An extended list of analyses was requested by MDEQ to further characterize sludge-like 

material in the former TEL plant and pond area.  In addition to the planned analyses, samples 

from grid 45 were analyzed for waste characteristics and TCLP analysis (metals, VOCs, 

SVOCs, Pesticides and Herbicides) and an extended list of semivolatiles by 8270.  Both 45-

SB-A, collected at 2 to 4 feet and 45-SB-B, collected from 4 to 5 feet, were both analyzed for 
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the extended SVOCs and 45-SB-A was also analyzed using TCLP.  These analyses are 

contained in Table 1-2 in Appendix E. 

 

All analyses passed TCLP.  Lead by TCLP measured 3.7 mg/L and benzene measured 0.034 

mg/L.  The total lead and (VOC) benzene concentrations were 5,920 mg/kg and 0.72 mg/kg, 

respectively. All semivolatiles were non-detect except 1-methylnaphthalene,                        

2-methylnapthalene and naphthalene, which were detected above screening levels (EPA 

Direct Contact RSLs or MDEQ Leaching to Groundwater) in one or both samples. 

 

5.5 GROUNDWATER 

Analytical results for groundwater samples are presented in Table 1-3 of Appendix G by 

analyses type and location.  A total of 32 groundwater samples including field duplicates 

were collected in June and September 2013.  Due to the presence of LNAPL, Wells            

YMW-12, YMW-13, YMW-14 and YMW-18 were not sampled in June, and wells YMW-

13, YMW-15, YMW-16 and YMW-17 were not sampled in September.  Samples were 

collected for Trace constituents including RCRA Metals, ions, VPH, EPH, PAHs, VOCs and 

MNA parameters.  Because TEL was minimally detected in subsurface soils, TEL analyses 

were added.   

 

Deviations from the proposed sampling plan are as follows: 

 
June 

 Due to difficulties stabilizing turbidity in the field, turbidity was subsequently analyzed 

in the lab for the June sampling event.   

 

September 

 Turbidity and ferrous iron were not analyzed.  The addition of turbidity to the analyte list 

was not carried forward to the September event, and it was therefore not analyzed.  

Ferrous iron, while listed on the analyte list under MNA parameters, was not listed on the 

metals analyte list and was therefore not logged in at the laboratory or analyzed.  
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 Calcium, Magnesium, Potassium, and Sodium were not included on the chain of custody 

and were run at a later date.  The lab re-issued a new report which included the new 

values.   

 For this event, field filtering was not included so metals are reported as total recoverable 

instead of dissolved.  Total recoverable analyses may be the same or slightly higher than 

dissolved analyses and would represent a more conservative scenario.     

 

Groundwater analyses have been summarized in Table 5-7, which shows the total number of 

detected and non-detect analyses (including field duplicates), as well as the number of 

analyses or detection limits which exceed the DEQ-7 standard and RBSLs.  In several cases 

the required detection limit listed in the QAPP could not be achieved.  Analytes with 

detection limits above the screening level were typically those previously identified in the 

QAPP as analytes for which the required reporting level could not be obtained.  The best 

practically achievable detection limit was reported for those analytes and those associated 

with sample matrix interference.  PAHs, benzo(a)pyrene and dibenz(a,h)anthracene, and 

volatile organics using method 8260 were the most common analytes for which detection 

limits were greater than the screening levels.  

 

Summary statistics (Table 5-8) of groundwater analyses, inclusive of both sampling events 

have been prepared and show the total number of analyses, the concentration ranges of 

detected analyses, and the location associated with the maximum exceedance (see Table 5-9). 

 

Groundwater concentrations were compared with DEQ-7 Numeric Water Quality Standards 

and the RBSLs.  Among those analytes or groups of compounds with analyses exceeding 

standards were MNA analytes (ferrous iron and nitrates), metals (arsenic, lead and selenium), 

benzene, ethylbenzene, naphthalene, VPH fractions (C9-C10 aromatics, C5-C8 aliphatics and 

C9-C12 Aliphatics), total purgeable hydrocarbons, TEH and EPH fractions (C9-C18 

aliphatics, C19-C36 aliphatics, and C11-C22 aromatics), and PAHs (benzo(a)pyrene, 

benzo(b)fluoranthene, debenz(a,h,)anthracene, indeno(1,2,3-c,d)pyrene, and naphthalene).  
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5.5.1 Physical Parameters, Nutrients and Ions 

Nitrate exceeded the maximum contaminate level (MCL) in seven wells in one or both 

events.  High chloride, specific conductivities, and TDS were observed in groundwater from 

YMW-22 in June, up to an order of magnitude greater than other Facility wells.  EPA 

secondary maximum contaminate levels (MCLs) were exceeded for total dissolved solids 

(TDS) in groundwater from all Facility wells.  Secondary MCL exceedances were also seen 

in wells MW01, YMW-20, YMW-22 and YMW-23 for chloride.  Sulfate concentrations 

were measured above the secondary MCL in all Facility wells except MW02, YMW-12, 

YMW-14, YMW-18 and YMW-21. 

 

5.5.2 Trace Constituents  

Trace constituents were analyzed as total recoverable in September and as dissolved in June.   

 

These constituents were evaluated together, with the understanding that the September results 

represent both total and dissolved fractions and may be biased high.  Arsenic, lead and 

selenium were detected in groundwater at concentrations exceeding the standard.   

 

Arsenic 

Arsenic was detected above standards in June at MW02 and YMW-22 and at YMW-12, 

YMW-18, MW02 and MW03 in September.  Concentrations ranged from 0.015 mg/L to 

0.024 mg/L.  Concentration distribution maps for arsenic are located in Figures 5-26 and     

5-27. 

 

Lead 

Lead was detected above standards in June at YMW-22 and at YMW-21 and YMW-22 in 

September.  Concentrations ranged from 0.026 mg/L to 0.045 mg/L.  Lead concentration 

distribution maps are located in Figures 5-28 and 5-29. 

 

Selenium 

Selenium was detected above standards in one well (MW03) in June at 0.191 mg/L. 
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5.5.3 VPH (Volatile Petroleum Hydrocarbons) 

VPH data was evaluated using MDEQ RBSLs/DEQ-7 standards for groundwater.  TPH, 

VPH fractions (C9-C10 aromatics, C5-C8 aliphatics, and C9-C12 aliphatics), benzene, 

ethylbenzene and naphthalene were detected above RBSLs and/or DEQ-7 standards.  

Benzene is discussed in Section 5.5.4, and naphthalene is discussed in Section 5.5.6.  

 

VPH Fractions 

Concentrations for TPH and VPH fractions, C9-C10 aromatics, C5-C8 aliphatics and C9-C12 

aliphatics in groundwater analyses exceeded the RBSL in 19 percent, 9 percent, 16 percent 

and 9 percent of the analyses, respectively.  These exceedances were co-located.  TPH 

demonstrates the distribution of VPH fractions, as it represents all locations where any of the 

VPH fractions exceed their respective RBSLs as shown in Figures 5-30 and 5-31.  

Concentrations exceeding RBSLs ranged as follows: 

 
 June 2013 September 2013 
 (µg/L) (µg/L) 

TPH 2,230 - 22,900 1,050 - 9,020 

C9-C10 Aromatics 2,780 1,270 - 1,350 

C5-C8 Aliphatics 1,330 - 13,500 4,470 - 5,760 

C9-C12 Aliphatics 1,840 - 5,460 1,150 

 

Wells with groundwater concentrations exceeding RBSLs have all contained measurable 

LNAPL for one or more months.  While wells with measurable LNAPL were not sampled, 

field notes indicate a sheen on the discharge for many of the wells with RBSL exceedances. 

 

5.5.4 VOCs (Volatile Organic Compounds) 

In addition to VPH analysis, all groundwater was analyzed for VOCs as well. Some overlap 

in the constituents occurs between the methods, namely benzene, ethlybenzene, toluene and 

xylenes (BTEX), and methyl tert-butyl ether (MTBE).  Both sets of analyses, including 

maximum concentrations at any given location, were considered when evaluating benzene 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

5-32 3/19/2015 1:59 PM 

and other VOCs.  Overall, benzene exceeded the DEQ-7 standard in 22 percent of the 

analyses.  Ethylbenzene also exceeded the DEQ-7 standard in one sample. 

  

Benzene 

Concentrations exceeding the DEQ-7 standard ranged from 6.3 µg/L to 7,860 µg/L.  The 

distribution of benzene exceedances (Figures 5-32 and 5-33) generally correspond to the area 

where LNAPL has been observed and may also be reflective of entrained LNAPL from 

minute globules trapped in soil pore space within the groundwater.   

 

5.5.5 EPH (Extractable Petroleum Hydrocarbons) 

EPH data was evaluated using MDEQ RBSLs for groundwater.  TEH and all EPH fractions 

C9-C18 aliphatics, C19-C36 aliphatics, and C11-C22 aromatics were detected above RBSLs 

for groundwater.  

 

EPH Fractions 

EPH fractions were analyzed in all groundwater samples.  Figures 5-34 and 5-35 demonstrate 

the distribution of TEH analysis.  Groundwater samples from two wells (YMW-15 and 

YMW-16) in June were co-located where TEH exceedances are also represented.  As shown 

in the figures the area affected is the area of observed LNAPL.  Concentrations exceeding 

RBSLs are as follows: 

 
 June 2013 September 2013 
 (µg/L) (µg/L) 

TEH 1,190 – 16,000 1,300 – 2,120 

C9-C18 Aliphatics 5,260 – 6,270 NA 

C19-C36 Aliphatics 1,960 –  4,330 NA 

C11-C22 Aromatics 5,310 – 5,440  NA 

 

NA – Not Applicable 
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5.5.6 PAH (Polynuclear Aromatic Hydrocarbons) 

PAHs were analyzed for all groundwater samples as outlined in the FSAP.  Naphthalene was 

analyzed using the VPH method and is also included in the PAH analytes using method 

8270.  Both sets of analyses were considered when evaluating naphthalene.  Naphthalene was 

detected at levels exceeding the DEQ-7 standard at two sample locations:  YMW-14 in 

September and YMW-15 in June with concentrations ranging from 107 µg/L to 336 µg/L.  

Benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene and indeno(1,2,3-C,D)pyrene 

exceeded their respective DEQ-7 standards on one occasion (YMW-21 sampled in 

September).  Otherwise, all other PAHs were not detected at levels exceeding their respective 

RBSLs or DEQ-7 standards. 

 

5.6 SURFACE WATER  

Analytical results for surface water samples are presented in Table 1-4 of Appendix G by 

analyses type and location.  A total of 10 surface water samples including field duplicates 

were collected in July and September 2013 at four locations along Yegen Ditch.  Samples 

were collected for RCRA Metals, ions, VPH, EPH, PAHs and VOCs.  TEL was added to the 

July sampling, because TEL was minimally detected in subsurface soils.  No evidence of 

TEL existed in sediments (Section 5.7), sampled concurrently with the July surface water 

sampling.  Therefore, TEL was not included during the September sampling event.  No 

sample was collected from YD-2.  The Yegen Ditch is contained in a buried culvert at this 

location.  The only other deviation from the proposed sampling plan was that dissolved 

oxygen was not included during the July event due to an oversight.  Dissolved oxygen was 

subsequently measured during the September event. 

 

Surface water analyses have been summarized in Table 5-10, which shows the total number 

of detected and non-detect analyses (including field duplicates), as well as the number of 

analyses or detection limits which exceed DEQ-7 surface water or other applicable 

standards/screening levels.  In several cases the required detection limit listed in the QAPP 

could not be achieved.  Analytes with detection limits above the screening level/standards 

were typically those previously identified in the QAPP as analytes for which the required 

reporting level could not be obtained.  The best practically achievable detection limit was 
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reported for those analytes and those associated with sample matrix interference.  Mercury 

for the September event, several PAHs and volatile organics using method 8260 were the 

most common analytes for which detection limits were greater than the screening levels.  

 

Summary statistics (Table 5-11) of surface water analyses, inclusive of both sampling events 

have been prepared and show the total number of analyses, the concentration ranges of 

detected analyses, and the location associated with the maximum exceedance.  The field 

conductivity for YD-1 in September appears to be an anomalous number and therefore was 

not included in the statistics. 

 

Surface water concentrations were compared with DEQ-7 Numeric Water Quality Standards, 

including human health and acute and chronic aquatic life standards.  Arsenic was detected 

above the human health standard in all surface water samples.  Arsenic concentrations found 

in samples collected along the Yegen Ditch on the Facility were consistent with 

concentrations in upstream samples.  Concentrations ranged from 0.18 µg/L to 0.25 µg/L.  

Arsenic concentrations at surface water locations are shown on Figures 5-26 and 5-27.  

Selenium was detected in all samples above acute aquatic life standards (0.024 µg/L to 0.035 

µg/L), but less than human health standards.  Lead was detected above chronic aquatic life 

standards in five samples; however, all of these results were qualified as non-detect “U” due 

to contamination in an associated blank. 

 

5.7 SEDIMENTS 

Analytical results for sediment sampled from Yegen Ditch are presented in Table 1-5 of 

Appendix G by analyses type and location.  A total of 11 sediment samples including field 

duplicates were collected in July at four locations (co-located with surface water sampling 

sites along Yegen Ditch).  Samples were collected for RCRA Metals, ions, VPH, EPH, 

PAHs, VOCs and TEL.  No sediment samples were collected from YD-2.  The Yegen Ditch 

is contained in a buried culvert at this location.  Sediments for the 12 to 24 inch interval were 

not collected at YD-3 and YD-4, as there was little recovery due to gravels.  Total Organic 

Carbon (TOC) was inadvertently omitted from the chain-of-custody and was therefore not 

analyzed. 
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Sediment analyses have been summarized in Table 5-12, which shows the total number of 

detected and non-detect analyses (including field duplicates), as well as the number of 

analyses or detection limits which exceed the screening level.  In several cases the required 

detection limit listed in the QAPP could not be achieved.  Analytes with detection limits 

above the screening level were typically those previously identified in the QAPP as analytes 

for which the required reporting level could not be obtained.  The best practically achievable 

detection limit was reported for those analytes and those associated with sample matrix 

interference.  Detection limits were greater than the screening levels for several volatile 

organics using method 8260.  

 

Summary statistics (Table 5-13) of sediment analyses have been prepared and show the total 

number of analyses, the concentration ranges of detected analyses, and the location 

associated with the maximum exceedance.  Analytes with detected exceedances were further 

evaluated to determine inclusion as a constituent of potential concern based on the results of 

this RI.   

 

Sediment concentrations were compared with available Ecological Risk Based Screening 

Concentrations for Freshwater Sediment. Metals (arsenic, chromium, lead and selenium), 

toluene, and numerous PAHs were detected in many of the sediments at levels exceeding the 

Ecological Risk Based Screening Concentrations.   

 

Metals 

Arsenic, chromium, lead, and selenium were measured at concentrations greater than 

screening levels in 45 percent, 9 percent, 55 percent and 91 percent of sediment analyses.  

Arsenic, lead, and selenium were detected in sediments above screening levels from all 

locations and chromium was above screening levels only at YD-1. 

 

PAHs 

Several PAHs exceeded Ecological Risk Based Screening Concentrations including 

Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
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benzo(g,h,i)perlyene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-c,d)pyrene, 

phenanthrene, and pyrene in at least one sediment sample.  Benzo(b)fluoranthene and 

indeno(1,2,3-c,d)pyrene exceeded screening levels in all sediment samples.  PAHs were seen 

throughout ditch sediments; however, the highest concentrations of PAHs were located in the 

0 to 6 in interval at the upgradient location, YD-1.  

 

5.8 SUMMARY OF NATURE AND EXTENT OF CONTAMINATION 

During this RI investigation, various media have been systematically sampled and analyzed 

to determine the nature and extent of contamination at the Facility.  These data have been 

evaluated to determine those constituents of potential concern; namely those constituents 

with concentrations detected on a recurring basis above the applicable screening levels 

developed for the protection of human health and the environment.  Constituents of potential 

concern, derived through systematic evaluation are summarized in Table 5-14.  All media 

types (soils, groundwater, surface water and sediment) within the Facility boundary are 

impacted to some degree with hydrocarbons and metals.   

 

In general, surface and subsurface soils, and groundwater, are affected by both purgeable and 

extractable hydrocarbons, including benzene, ethylbenzene and naphthalene.  Heavier 

hydrocarbons and PAHs were seen more often in surface soils, while subsurface soils tended 

to contain higher instances of lighter end aromatic hydrocarbons.  Lead and PAHs above 

screening levels were detected almost exclusively in surface soils.  Lead concentrations 

above screening levels were located primarily in the vicinity of the former TEL plant and 

former refinery ponds.  Naphthalene concentration exceedances were mainly located in the 

vicinity of the Tract C warehouses and Tract D.  In addition, the MDT property and areas 

east and south east were confirmed to have surface debris containing asbestos with the 

potential for impacts to surface soils. 

 

5.8.1 Potential Sources of Contamination 

Primary sources of hydrocarbons and lead impacts to soil and groundwater appear to be 

related to the former Yale Oil Refinery.  This is evidenced from stained soils, elevated VPH 

and EPH aliphatic and aromatic concentrations, LNAPL on the water table in the area of the 
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former Refinery, sludge-like material in the former pond areas, and elevated lead and barium 

concentrations throughout the former refining areas.  In addition, the presence of TEL in 

soils, although infrequent, can be directly attributed to historical refining practices.  As 

hypothesized, surface soils near the former PS area are a potential source for arsenic and 

other metals.  Sources for barium may be related to past and present painting operations.  The 

source of asbestos is primarily roofing material from the MDT building and may affect 

surface soils in adjacent areas downwind of the building. 

   

5.8.2 Potential Surface Water and Sediments Impacts 

Arsenic and selenium in waters from the Yegen Ditch appear to be primarily sourced 

upstream of the Facility.  Evidence of hydrocarbons was also seen in sediments from the 

Yegen Ditch, even upstream of the Facility.  Previous releases, runoff from surface soils, and 

groundwater interactions may influence surface water in the ditch as metals and PAHs are 

seen throughout the ditch sediments.  C9-C18 aliphatics were detected above direct contact 

surface soil RBSLs near the location of a former release.  However, it is possible that other 

sources, not directly related to former Facility operations, are likely to contribute as 

evidenced by constituents seen at the upstream location, YD-1.  Even though ditch sediments 

do not appear to be affecting surface water quality, sediments are impacted.  Surface water 

and sediment were not collected from the former refinery ponds and were not included in 

comparison to screening/cleanup levels.   

 

5.8.3 Potential Groundwater Impacts 

Groundwater near the former refining areas is impacted with free phase and dissolved 

hydrocarbons.  Both lighter and/or heavier end hydrocarbons were seen in groundwater 

within monitoring wells.  Metals in groundwater are less definitive.  While lead and arsenic 

are seen in limited areas and downgradient of the former refinery, arsenic and selenium are 

also seen in areas south of former refinery operations.    
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6.0  CONTAMINANT FATE AND TRANSPORT 

 

This section presents fate and transport information for COPCs at the former Yale Oil 

Refinery.  A discussion of toxicological characteristics and contaminant fate and transport 

processes are included in the evaluation. 

  

6.1 REVISED CONTAMINANTS OF POTENTIAL CONCERN 

Based on the results of the remedial investigation, a revised list of COPCs for the various 

media has been prepared.  Included are any analytes for any media which exceeded the 

lowest available primary standard/screening level, exclusive of MNA parameters or those 

analytes exceeding secondary screening levels.  The inclusion of some of these constituents 

is based solely on a single data point or location, which may not be representative of the 

Facility, in general.  These constituents as well as those non-detect data with detection limits 

elevated above applicable standards/screening levels will be evaluated during the future risk 

assessment for applicability as constituents of concern and the determination of site specific 

screening levels or site-specific cleanup levels, if necessary.   

 

ANALYTE 
Surface 

Soils 
Subsurface 

Soils 
Groundwater

Surface 
Water 

Sediments 

Metals 
Arsenic X X X X X 
Barium X X    
Chromium     X 
Lead X X X  X 
Mercury X X    
Selenium   X X X 
Tetraethyl lead X X    

Volatile Petroleum Hydrocarbons 
C5-C8 Aliphatics  X X X   
C9-C10 Aromatics X X X   
C9-C12 Aliphatics X X X   
Total Purgeable 
Hydrocarbons 

  X   
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ANALYTE 
Surface 

Soils 
Subsurface 

Soils 
Groundwater

Surface 
Water 

Sediments 

Volatile Organic Compounds 
Benzene X X X   
Ethylbenzene X X X   
Toluene X X    
m-p Xylene  X    
o-Xylene  X    
Total Xylenes  X    
Chlorobenzene  X    

Extractable Petroleum Hydrocarbons  
C11-C22 Aromatics X X X   
C19-C36 Aliphatic   X   
C9-C18 Aliphatics X X X   
Total Extractable 
Hydrocarbons 

  X   

Polynuclear Aromatic Hydrocarbons 
1-Methylnaphthalene  X    
2-Methylnaphthalene X X    
Acenaphthene     X 
Anthracene     X 
Benzo(a)anthracene X    X 
Benzo(a)pyrene X  X  X 
Benzo(b)fluoranthene X  X  X 
Benzo(g,h,i)perylene     X 
Benzo(k)fluoranthene X    X 
Chrysene X    X 
Dibenz(a,h)anthracene X  X   
Fluoranthene X    X 
Indeno(1,2,3-
c,d)pyrene 

X  X  X 

Naphthalene X X X   
Phenanthrene     X 
Pyrene X    X 

Other 
Asbestos X     
Nitrate (NO3-N)   X   
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6.2 GENERAL TOXICOLOGICAL INFORMATION 

Toxicological information is provided for the most commonly detected constituents.  

Information on toxicological effects was taken from the Agency for Toxic Substances and 

Disease Registry (ATSDR, 1999, 2000, 2007a, 2007b, 2007c, 2007d, 2009a, 2009b and 

2010).  

 

6.2.1 Petroleum Hydrocarbons  

Petroleum hydrocarbons are a large group of chemical compounds that originate from crude 

oil and are composed of hydrogen and carbon (ATSDR, 1999).  This RI classifies petroleum 

hydrocarbons into two groups:  VPH and EPH.  Volatile petroleum hydrocarbons include 

gasoline-range organic compounds, jet fuel, mineral spirits, and other volatile fuels.  

Extractable petroleum hydrocarbons generally include heavier fuels such as diesel-range 

organic compounds, motor oil range compounds and other extractable fuels.     

 

Adverse health effects from exposure to petroleum hydrocarbons may range from irritation of 

the throat, skin, or eyes, to illness such as fatigue, headache, nausea and drowsiness, to 

damage of the central nervous system, immune system, circulatory system (blood), liver, 

spleen, kidneys, developing fetus and lungs, to death.  Different compounds affect the body 

in different ways and little is known about many compounds in the petroleum hydrocarbon 

family.  Specific health effects depend on variables such as the type of compound, duration 

of exposure and concentration of exposure.   

 

6.2.2 Metals  

6.2.2.1 Barium 

Barium occurs in nature as a metallic element in various compounds.  Some barium 

compounds are used in industrial settings as additives for oils and fuels; in the production of 

barium greases; and as a component in sealants.   

 

Barium may be inhaled in dust, ingested by eating or drinking soil, plants or water, or rarely, 

absorbed through the skin.  Most barium that enters the human body is excreted within 1 to 2 

weeks.  The remaining barium may remain in the bones and teeth (ATSDR, 2007a). 
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Health effects from barium exposure are linked to the ease with which the compound 

dissolves in water or in the stomach.  Ingestion of soluble barium compounds may induce 

vomiting, abdominal cramps, diarrhea, difficulties in breathing, increased or decreased blood 

pressure, numbness around the face, and muscle weakness.  Large doses may cause changes 

in heart rhythm, paralysis, or death.   

 

6.2.2.2 Lead 

Lead is a naturally occurring constituent of many minerals.  Lead is also found in manmade 

products including fuels, paints, ammunition and batteries.  Two types of lead compounds are 

found in the environment:  inorganic (lead, its salts and oxides/sulfides) and organic (alkyl).  

Lead is generally retained in the upper layers of soil due to a strong bond with soil; it does 

not tend to leach to subsoil or groundwater.  Inorganic lead compounds are the predominant 

forms of lead in the environment and typically associated with industrial contamination 

(ATSDR, 2007b).     

 

Tetraethyl lead was once used as a gasoline additive to increase octane rating.  Leaded 

gasoline was phased out in the United States in the 1980s, and lead was banned for use in 

gasoline for motor vehicles beginning January 1, 1996.  Tetraethyl lead has been identified as 

a COPC for the Facility in subsurface soils near the former TEL plant.   

 

Adverse health effects of lead (inorganic) may result from exposure through diet, air, 

drinking water, dust, and paint chips.  Health effects are a result of both the duration and 

concentration of exposure.  Lead may be ingested (oral), inhaled, or absorbed through the 

skin.  The toxic effects of lead are the same regardless of the route of entry into the body.  

The efficiency of lead absorption depends on the route of exposure, age, and nutritional 

status.  There may be immediate toxic effects and cumulative chronic effects (resulting from 

years of exposure). 

 

Toxic effects of lead in humans have been well documented (ATSDR, 2007b).  Lead can 

affect almost every organ and system in the body and may ultimately result in death.  Lead 
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causes systemic effects (respiratory, cardiovascular, gastrointestinal, hematological, 

musculoskeletal, hepatic, renal, endocrine and ocular), immunological and lymphoreticular, 

neurological, physiological, reproductive and developmental effects.    

 

The main target for lead toxicity is the central nervous system, both in adults and children 

(ATSDR, 2007b).  Long-term exposure of adults can result in decreased performance in 

some tests that measure functions of the nervous system.  It may also cause weakness in 

fingers, wrists, or ankles.  Lead exposure also causes small increases in blood pressure, 

particularly in middle-aged and older people and can cause anemia.  The Centers for Disease 

Control and Prevention (CDC) has set the standard elevated blood lead level for adults to be 

10 micrograms per deciliter (µg/dL) of the whole blood.  

 

Children (young and unborn) are more vulnerable to lead poisoning than adults (ATSDR, 

2007b).  A child who swallows large amounts of lead may develop blood anemia, severe 

stomachache, muscle weakness, and brain damage.  Even at much lower levels of exposure, 

lead can affect a child’s mental (IQ deficits, attention disorders, and behavioral problems) 

and physical growth (systemic effects).  The CDC has established a reference level of 5 

µg/dL to identify children with elevated blood lead levels (CDC, 2012 in DEQ, 2008a). 

 

6.2.2.3 Arsenic 

Arsenic is a naturally occurring element and is often found combined with other elements 

forming either organic or inorganic arsenic.  Natural arsenic is frequently found in minerals 

and ores that contain copper or lead and may be released through volcanic eruptions or 

through combustion processes (smelters and power plants).  Arsenic has been used in 

products such as wood preservative, pesticides, additives in animal feed, metal mixtures or 

alloys, lead-acid batteries, semiconductors, and light-emitting diodes (ATSDR, 2007c).  

 

Arsenic may be ingested (food or water) or inhaled into the human body.  Many common 

arsenic compounds can dissolve in water and are therefore found in the environment in both 

surface and groundwater (ATSDR, 2007c).  People are exposed to small amounts of natural 

arsenic on a regular basis.  Both inorganic and organic forms are excreted through urine 
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within several days with the possibility that some inorganic arsenic may remain for several 

months or longer.  Children are prone to higher exposures due to hand to mouth activities 

such as playing in the dirt. 

 

Inorganic arsenic is recognized as a poison (ATSDR, 2007c).  Low doses of arsenic may 

result in irritation of your stomach and intestines, stomachache, nausea, vomiting, and 

diarrhea.  Low doses may also decrease production of red and white blood cells, which may 

cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and 

impaired nerve function causing a “pins and needles” sensation in your hands and feet.  

Long-term exposure often creates a pattern of skin changes associated with changes in blood 

vessels of the skin and possibly skin cancer.  Arsenic may also lead to cancer of the liver, 

bladder, and lung.  Circulatory and peripheral nervous disorders may result from long-term 

inhalation of arsenic.  High doses of arsenic may result in death. 

 

Data on health effects from organic arsenic in humans is limited.  Results from animal 

studies indicate organic arsenic may be less toxic than the inorganic forms.  In animals, 

exposure to organic arsenic compounds can cause low birth weight, fetal malformations, and 

fetal deaths.  

 

6.2.3 Polynuclear Aromatic Hydrocarbons 

Polynuclear, or polycyclic, aromatic hydrocarbons (PAHs), are a class of organic compounds 

produced by incomplete combustion or high-pressure processes.  PAHs form when complex 

organic substances are exposed to high temperatures or pressures (ATSDR, 2009a and 

2009b).  They are ubiquitous in the environment as a natural component of most fossil fuels, 

forest fires, and volcanoes.  PAHs are common constituents of petroleum hydrocarbon 

mixtures such as diesel, motor oil, and asphalt.  They are also the result of incomplete 

burning of fossil fuels and organic substances such as garbage, tobacco and charbroiled meat.  

Dyes, paints, plastics, insulating materials, building materials and rubber are known to 

contain PAHs.  Compounds classified as PAHs including benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-C,D)pyrene and 

naphthalene have been identified as COPCs for this Facility. 
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PAHs are solids with low volatility at room temperature, and low solubility in water.  The 

weak solubility leads to accumulation in soil and plants.  Many PAHs can be photo-oxidized 

and degraded to simpler substances (ATSDR, 2009a and 2009b).   

 

Exposure to PAHs may take place through ingestion, inhalation, and absorption through the 

skin.  PAHs will generally be excreted from the body in a matter of days.  However, PAHs 

can spread and target fat tissues (ATSDR, 2009a and 2009b).  Benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene and indeno(1,2,3-C,D)pyrene 

are known animal carcinogens and are classified as either probable or possible carcinogens to 

humans.  Chronic exposure to PAHs can result in non-carcinogenic effects to the pulmonary, 

gastrointestinal, renal and dermatologic systems.  Animal studies show that certain PAHs 

affect the hematopoietic, immune, reproductive, and neurologic systems and cause 

developmental effects.  Data is not available to show these effects in humans (EPA, 2008).  

 

It is difficult to ascribe observed health effects in epidemiological studies to specific PAHs 

because most exposures are to PAH mixtures (ATSDR, 2009a and 2009b).  Benzo(a)pyrene 

is commonly used as an environmental indicator for PAHs due to its high carcinogenicity. 

 

6.2.4 Volatile Organic compounds (VOCs)  

VOCs are organic compounds that evaporate readily into the air.  VOCs identified as COPCs 

at the Facility include benzene, ethylbenzene and toluene.  The following sections provide a 

brief overview of these VOCs. 

 

6.2.4.1 Benzene 

Benzene is a colorless liquid with a sweet odor originating from both natural and industrial 

sources.  Benzene is present in crude oil, gasoline and cigarette smoke.  The chemical is 

made mostly from petroleum and is used to make other chemicals, such as styrene (for 

Styrofoam® and other plastics), cumene (for various resins) and cyclohexane (for nylon and 

synthetic fibers).  Benzene is also used in the manufacturing of some types of rubbers, 

lubricants, dyes, detergents, drugs and pesticides (ATSDR, 2007d).   
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Benzene in air reacts with other chemicals and breaks down within a few days (ATSDR, 

2007d).  Benzene in water or soil breaks down slower.  It is slightly soluble in water and can 

pass through the soil into underground water.  Exposure mainly occurs through inhalation, 

however, it may also be ingested through food or water.  Benzene enters the bloodstream, 

and may be temporarily stored in the bone marrow and fat.  From here, it is converted to 

metabolites in the liver and bone marrow.  Most of the metabolites of benzene leave the body 

in the urine within 48 hours after exposure.  Others may create adverse health effects.    

 

Adverse effects are determined by a variety of factors including the concentration and 

duration of exposure (ATSDR, 2007d).  Acute reactions may include vomiting, irritation of 

the stomach, dizziness, sleepiness, convulsions, rapid heart rate, coma and death.  Chronic 

exposure may lead to damage in the tissues that form blood cells, especially the bone 

marrow, the immune system and reproductive organs.  Long-term exposure to benzene can 

cause leukemia, cancer of the blood-forming organs.   

 

6.2.4.2 Ethylbenzene  

Ethylbenzene is a colorless, flammable liquid that smells like gasoline.  It occurs naturally in 

coal tar and petroleum.  It is also found in manufactured products such as inks, insecticides 

and paints.  Ethylbenzene is used primarily to make another chemical, styrene.  Other uses 

include as a solvent, in fuels, and to make other chemicals (ATSDR, 2010). 

 

This chemical may be found in air, soil or water.  Exposure is typically through inhalation, 

but may also result from ingestion.  High levels of ethylbenzene inhalation for short periods 

can cause eye and throat irritation or dizziness (ATSDR, 2010).  Data from animal studies 

have shown exposure may result in damage to the inner ear, hearing and kidneys.  

Ethylbenzene has been classified as a possible human carcinogen. 

 

6.2.4.3 Toluene 

Toluene is a clear, colorless liquid with a distinctive smell.  This substance occurs naturally 

in crude oil and in the tolu tree.  It is produced in the process of making gasoline and other 
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fuels from crude oil, in making coke from coal, and as a by-product in the manufacture of 

styrene.  Toluene is produced through combustion of tobacco products.  It is added to 

gasoline along with benzene and xylene.  Toluene is recognized as a solvent and is used in 

making paints, paint thinners, fingernail polish, lacquers, adhesives and rubber (ATSDR, 

2000).  

 

Toluene exposure is a result of ingestion, inhalation, or absorption through the skin.  The 

chemical enters the bloodstream and is mostly exhaled or excreted in urine within 12 hours.  

Some toluene is converted by the human body to less harmful chemicals.  Adverse health 

effects are dependent on a number of factors including dose, duration of exposure and 

personal characteristics (age, health, susceptibility, etc.).  

 

Toluene may have serious adverse effects on the brain.  It can cause headaches, sleepiness, 

and, confusion, weakness, drunken-type actions, memory loss, nausea, and loss of appetite, 

hearing and color vision loss.  Studies have not provided data to support conclusions on 

permanent effects of long-term exposure to low dosages of toluene.  High doses of toluene 

may impair speech, vision, or hearing, cause loss of muscle control, loss of memory, poor 

balance, kidney damage and decreased mental ability.  Some of these changes may be 

permanent.  High doses of toluene may interfere with breathing and heart function and result 

in death.   

 

6.3 CONTAMINANT FATE AND TRANSPORT PROCESSES 

Fate and transport processes that may attenuate levels of contaminants present in soils, 

sediments and groundwater include dispersion, dilution, sorption, volatilization, surface and 

subsurface chemical degradation and biodegradation.  Fate and transport data collected 

during the RI include soil pH, moisture, TCLP analyses associated with the focused TEL 

sampling, monitored natural attenuation parameters, and lithological observations.  

Attenuation processes are categorized into two groups:  nondestructive attenuation 

mechanisms and destructive attenuation mechanisms.  Attenuation processes are discussed 

below and in particular related to the fate and transport processes that are applicable at the 

Yale Oil of South Dakota CECRA facility. 
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6.3.1 Nondestructive Attenuation Processes 

Nondestructive attenuation mechanisms result in decreasing contaminant concentrations, 

and/or mobility of contaminant, without a reduction of the mass of the contaminant.  These 

processes include the physical dispersion, volatilization and dilution processes and the 

chemical sorption process (WDE, 2005; DEQ, 2008b). 

 

6.3.1.1 Petroleum Hydrocarbons 

Releases of petroleum products occur due to spills and leaks.  The products then migrate 

through the soil either through bulk migration or compound migration.  Bulk migration refers 

to the movement of petroleum product through the soil under the forces of gravity and 

capillary action.  Compound migration refers to individual compounds which separate from 

the bulk mixture and dissolve into the air or water (DEQ, 2008b).   

 

Bulk Migration 

Product which infiltrates through bulk migration generally travels fast relative to compound 

migration (due to the rate of dissolution).  Many compounds that are insoluble and immobile 

in water are soluble in bulk oil and will migrate along with the bulk oil flow.  Factors that 

affect the rate of bulk oil infiltration include soil moisture content, vegetation, terrain, 

climate, rate of release, soil particle size and oil viscosity.  As bulk oil migrates through the 

soil column, a small amount of the product mass is retained by soil particles.  The bulk 

product retained by the soil particles is known as “residual saturation.”  Residual saturation 

can act as a continuing source of contamination as individual compounds separate from the 

bulk product and migrate independently in air or groundwater.  Adverse impacts to 

groundwater may occur if rainwater infiltrates through soil that contains residual saturation 

and initiates the downward migration of individual compounds. 

 

Bulk oil flow is affected by numerous product-specific and site-specific factors.  If the 

density of the bulk product is less than water (motor and heating oils), the product will 

migrate due to the product head.  The product will continue to migrate laterally until the 

release is stopped and the product head dissipates.  In contrast, organic liquids with a density 
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greater than water will continue to migrate downward through the water table aquifer under 

the influence of gravity.  Downward migration ceases when the product is converted to 

residual saturation or when an impermeable surface is encountered.  Product distribution in 

the subsurface is typically heterogeneous and complex due to product and site variables. 

 

Compound Migration 

Compound migration may occur as bulk product migrates through the soil column; individual 

compounds may separate from the mixture and migrate independently.  Chemical properties 

such as volatility, solubility, and sorption potential will come into play to determine which 

compounds will separate from the bulk.   

 

In general, compounds with a vapor pressure in excess of 10-2 millimeters of mercury (mm 

Hg) are more likely to be present in the air/vapor phase than in the liquid phase.  Conversely, 

compounds characterized by vapor pressures less than 10-7 mm Hg are more likely to be 

associated with the liquid phase.  The rate of volatilization is also a function of air and soil 

temperature, humidity, wind speed, soil type, moisture content, oil composition, solar 

radiation and thickness of the oil layer (DEQ, 2008b). 

 

Solubility generally decreases with increasing molecular weight of the hydrocarbon 

compounds.  For compounds having similar molecular weights, the aromatic hydrocarbons 

are more water soluble and mobile in water than the aliphatic hydrocarbons (ASTM, 1995) 

and branched aliphatics are less water-soluble than straight-chained aliphatics.   

 

Lighter petroleum products, such as gasoline, contain constituents with higher water 

solubility and volatility and lower sorption potential than do heavier petroleum products, 

such as fuel oil.  Data compiled from gasoline spills and laboratory studies indicate that these 

light-fraction hydrocarbons tend to migrate readily through soil, potentially threatening or 

affecting groundwater supplies.  In contrast, petroleum products with heavier molecular 

weight constituents, such as fuel oil, are generally more persistent in soils because of their 

relatively low water solubility and volatility and his sorption capacity (DEQ, 2008b). 
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6.3.1.2 Metals  

Lead 

When they are released to the atmosphere, lead particles are dispersed and ultimately 

removed from the atmosphere by wet or dry deposition.  Approximately 40 to 70 percent of 

the deposition of lead is by wet fallout.  Large particles, particularly with aerodynamic 

diameters of more than 2 microns, settle out of the atmosphere fairly rapidly and are 

deposited relatively close to emission sources; smaller particles may be transported 

thousands of kilometers (ATSDR, 2005 in MDEQ, 2008a). 

 

Lead tends to form compounds of low solubility with the major anions found in natural 

waters.  The amount of lead dissolved in surface waters depends on the pH and the dissolved 

salt content of the water.  The maximum solubility of lead in hard water is about 30 μg/L at 

pH above 5.4 and the maximum solubility of lead in soft water is approximately 500 μg/L at 

pH above 5.4 (EPA, 1977 in MDEQ, 2008a).  Hydroxide, carbonate, sulfide, and, more 

rarely, sulfate may act as solubility controls in precipitating lead from water. 

 

At pH less than 5.4, the formation of lead sulfate limits the concentration of soluble lead in 

water, while at pH above 5.4, formation of lead carbonates limits the amount of soluble lead 

(EPA, 1979b in MDEQ, 2008a).  The speciation of lead in water also depends on the 

presence of other ligands in water.  Lead is known to form strong complexes with humic acid 

and other organic matter (Denaix and others, 2001; Gao and others, 1999; Guibaud and 

others, 2003 in DEQ, 2008a).  The adsorption of lead to organic matter, clay and mineral 

surfaces, and coprecipitation or sorption by hydrous iron and manganese oxides increases 

with increasing pH (Callahan and others, 1979 in DEQ, 2008a). 

 

Nearly all forms of lead that are released to soil from anthropogenic sources, such as lead 

sulfate, lead carbonate, lead sulfide, lead hydroxide, lead chromate, and lead chlorobromide, 

are transformed by chemical and biotic processes to adsorbed forms in soil (Chaney and 

others, 1988).  The transformation process involves the formation of lead complexes with 

binding sites on clay minerals, humic acid and other organic matter, and hydrous iron oxides 

(Chaney and others, 1988; Chuan and others, 1996; Sauve and others, 1997 in DEQ, 2008a).  
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The ability of soils to bind lead depends on the pH of the soil and the cation exchange 

capacity of the soil components (such as hydrous iron oxides on clay and organic matter) 

(Chaney and others, 1988 in DEQ, 2008a).  Only a small fraction (0.1 to 1 percent) of lead 

appears to remain water-soluble in soil (Khan and Frankland, 1983 in DEQ, 2008a).  The 

solubility of lead in soil depends on pH, being sparingly soluble at pH 8 and becoming more 

soluble as the pH approaches 5 (Chuan and others, 1996 in DEQ, 2008a).  Between pH 5 and 

3.3, large increases in the solubility of lead in soil are observed. These changes in the 

solubility of lead appear to correlate with the pH-dependent adsorption and dissolution of 

iron and manganese oxyhydroxides.  In addition to pH, other factors that influence the 

solubility of lead in soil are total lead content and the concentrations of phosphate and 

carbonate in soils (Bradley and Cox, 1988; Ge and others, 2000; Pardo and others, 1990; 

Sauve and others, 1997 in DEQ, 2008a). 

 

Barium 

Under natural conditions, barium is stable in the +2 valence state and is found primarily in 

the form of inorganic complexes.  Conditions such as pH, Eh (oxidation-reduction potential), 

cation exchange capacity, and the presence of sulfate, carbonate, and metal oxides (e.g., 

oxides of aluminum, manganese, silicon and titanium) will affect the partitioning of barium 

and its compounds in the environment.  The major features of the biogeochemical cycle of 

barium include wet and dry deposition to land and surface water, leaching from soil to 

groundwater, adsorption to soil and sediment particulates, and biomagnification in terrestrial 

and aquatic food chains (ATSDR, 2007a).  

 

The length of time that barium will last in air, land, water, or sediments following release of 

barium into these media depends on the form of barium released.  Barium compounds that do 

not dissolve well in water, such as barium sulfate and barium carbonate, can persist for a long 

time in the environment.  Barium compounds, such as barium chloride, barium nitrate or 

barium hydroxide, that dissolve easily in water usually do not last in these forms for a long 

time in the environment.  The barium in these compounds that is dissolved in water quickly 

combines with sulfate or carbonate that are naturally found in water and become the longer 

lasting forms (barium sulfate and barium carbonate).  Barium sulfate and barium carbonate 
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are the barium compounds most commonly found in the soil and water.  If barium sulfate and 

barium carbonate are released onto land, they will combine with particles of soil (ATSDR, 

2007a).   

 

Arsenic 

Arsenic cannot be destroyed in the environment.  It can only change its form, or become 

attached to or separated from particles.  It may change its form by reacting with oxygen or 

other molecules present in air, water, or soil, or by the action of bacteria that live in soil or 

sediment.  Arsenic released from power plants and other combustion processes is usually 

attached to very small particles.  Arsenic contained in wind-borne soil is generally found in 

larger particles.  These particles settle to the ground or are washed out of the air by rain. 

Arsenic that is attached to very small particles may stay in the air for many days and travel 

long distances.  Many common arsenic compounds can dissolve in water.  Thus, arsenic can 

get into lakes, rivers, or underground water by dissolving in rain or snow or through the 

discharge of industrial wastes.  Some of the arsenic will stick to particles in the water or 

sediment on the bottom of lakes or rivers, and some will be carried along by the water. 

Ultimately, most arsenic ends up in the soil or sediment (ATSDR, 2007c).  

 

6.3.1.3 Polynuclear Aromatic Hydrocarbons 

PAHs have been detected in groundwater either as a result of migration directly from 

contaminated surface waters or through the soil.  PAH compounds tend to be removed from 

the water column by binding to suspended particles or sediments, by volatilization to the 

atmosphere, or by being accumulated by or sorbed onto aquatic biota.  Because of their low 

solubility and high affinity for organic carbon, PAHs in aquatic systems are primarily found 

sorbed to particles that either have settled to the bottom or are suspended in the water column 

(DEQ, 2008b). 

 

Sorption of PAHs to soil and sediments increases with increasing organic carbon content and 

with increasing surface area of the sorbent particles.  Volatilization of PAHs from soil may 

be effective for some compounds, however, others are not easily volatilized. 
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6.3.1.4 Volatile Organic Compounds 

Contamination of groundwater with VOCs can result in volatilization into indoor air when 

the groundwater is used as a water source.  In addition, contamination of groundwater and 

subsurface soil can result in migration of these chemicals into indoor air through vapor 

intrusion. 

 

The high volatility of benzene is the controlling physical property in the environmental 

transport and partitioning of this chemical.  Benzene is considered to be highly volatile with a 

vapor pressure of 95.2 mm Hg at 25 °C.  Benzene is moderately soluble in water, with a 

solubility of 1,780 mg/L at 25 °C, and the Henry’s law constant for benzene (5.5 x 10-3 atm-

m3/mole at 25 °C) indicates that benzene partitions readily to the atmosphere from surface 

water (Mackay and Leinonen, 1975).  Since benzene is soluble in water, some minor removal 

from the atmosphere via wet deposition may occur.  A substantial portion of any benzene in 

rainwater that is deposited to soil or water will be returned to the atmosphere via 

volatilization (ATSDR, 2007d). 

  

Benzene released to soil surfaces partitions to the atmosphere through volatilization, to 

surface water through runoff, and to groundwater as a result of leaching.  The soil organic 

carbon sorption coefficient (Koc) for benzene has been measured with a range of 60–83 

(Karickhoff, 1981 and Kenaga, 1980), indicating that benzene is highly mobile in soil and 

readily leaches into groundwater.  Other parameters that influence leaching potential include 

the soil type (e.g., sand versus clay), amount of rainfall, depth of the groundwater, and extent 

of degradation.  In a study of the sorptive characteristics of benzene to groundwater aquifer 

solids, benzene showed a tendency to adsorb to aquifer solids.  Greater soil adsorption was 

observed with increasing organic matter content (Uchrin and Mangels, 1987).  An 

investigation of the mechanisms governing the rates of adsorption and desorption of benzene 

by dry soil grains revealed that periods of hours are required to achieve equilibrium and that 

adsorption is much faster than desorption (Lin et al., 1994).  The rate of volatilization and 

leaching are the principal factors that determine overall persistence of benzene in sandy soils 

(Tucker et al., 1986).  
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6.3.2 Destructive Attenuation Processes 

Destructive attenuation mechanisms result in the removal of contaminant mass by biological 

and chemical (abiotic) degradation processes.  Biological degradation is an important 

mechanism for the destruction of petroleum hydrocarbons in subsurface environments.  

Biological degradation may transpire by (1) the use of the contaminant by microorganisms as 

a primary growth substrate, or (2) the simultaneous degradation of two compounds, referred 

to as co-metabolism (WDE, 2005; Tetra Tech, 2008 in DEQ, 2008a). 

 

6.3.2.1 Petroleum Hydrocarbons 

Biologic degradation of petroleum hydrocarbons has been described in length throughout 

literary journals.  The following is a succinct excerpt from an RI document (DEQ, 2008b) 

with similar Facility conditions to Yale Oil. 

 

Indigenous microbes found in many natural settings have been shown to be capable of 

degrading organic compounds.  The final products of microbial degradation are carbon 

dioxide, water, and microbial biomass (ATSDR, 1999). 

 

The rate of petroleum hydrocarbon degradation depends on the chemical composition of the 

product released to the environment as well as facility-specific environmental factors.  

Generally, the straight chain hydrocarbons and the aromatics are degraded more readily than 

the highly branched aliphatic compounds (Havlicek, 1988 in DEQ, 2008a).  The n-alkanes, 

n-alkyl aromatics, and the aromatics in the C10-C22 range are the most readily 

biodegradable; n-alkanes, n-alkyl aromatics.  Aromatics in the C5-C9 range are 

biodegradable at low concentrations by some microorganisms, but are generally 

preferentially removed by volatilization and thus are unavailable in most environments.  The 

n-alkanes in the C1-C4 ranges are biodegradable only by a narrow range of specialized 

hydrocarbon degraders.  Finally, n-alkanes, n-alkyl aromatics, and aromatics above C22 are 

generally not available to degrading microorganisms. 

 

A large proportion of the water-soluble fraction of the petroleum product may be degraded as 

the compounds go into solution.  As a result, the remaining product may become enriched in 
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the alicyclics, the highly branched aliphatics, and PAHs with many fused rings (ATSDR, 

1999). 

 

Bacteria that decompose petroleum products use oxygen as an electron acceptor are 

important in the degradation process.  The rate of biodegradation will depend, in part, on the 

supply of oxygen to the contaminated area, because aerobic metabolism is much faster than 

anaerobic metabolism.  When there is an insufficient amount of dissolved oxygen available, 

organisms that can use other electron acceptors may degrade the contaminants but at slower 

rates (EPA, 2006).  The ideal pH range to promote biodegradation is close to neutral (6 to 8).  

For most species, the optimal pH is slightly alkaline, that is, greater than 7 (Dragun, 1988 in 

DEQ, 2008a).  The moisture content of the contaminated soil will affect biodegradation of 

oils through dissolution of the residual compounds, dispersive actions, and the need for 

microbial metabolism to sustain high activity.  The moisture content in soil affects microbial 

locomotion, solute diffusion, substrate supply, and the removal of metabolic by-products 

(ATSDR, 1999). 

 

Excessive moisture will limit the gaseous supply of oxygen for enhanced decomposition of 

petroleum hydrocarbons.  Most studies indicate that optimum moisture content is within 50 

to 70 percent of the water-holding capacity (Frankenberger, 1992 in DEQ, 2008a).  

Generally, as the temperature increases, biological activity tends to increase up to a 

temperature where enzyme denaturation occurs.  The optimal temperature for biodegradation 

to occur ranges from 18 °C to 30 °C.  Minimum rates would be expected at 5 °C or lower 

(Frankenberger, 1992 in DEQ, 2008a). 

 

At least 11 essential macronutrient and micronutrient elements must be present in the soil in 

proper amounts, forms, and ratios to sustain microbe growth (Dragun, 1988 in DEQ, 2008a).  

These 11 elements are nitrogen, phosphorus, potassium, sodium, sulfur, calcium, magnesium, 

iron, manganese, zinc and copper.  Nitrogen is usually the main limiting nutrient that governs 

the rate of decomposition of petroleum hydrocarbons.  However, small amounts of 

phosphorus fertilizers may also be necessary to stimulate biodegradation (Mills and 

Frankenberger, 1994 in DEQ, 2008a). 
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The rate of biodegradation in soils is also affected by the volume of product released to the 

environment.  At concentrations of 1 to 0.5 percent of oil by volume, the degradation rate in 

soil is independent of the concentrations of oil.  However, as the concentration of oil rises, 

the first-order degradation rate decreases and the oil degradation half-life increases.  

Ultimately, biodegradation virtually ceases when the oil reaches saturation conditions in the 

soil (30 to 50 percent oil) (Eastcott and others, 1989 in DEQ, 2008a).  Suarez and Rifai (1999 

in DEQ, 2008a) summarized measured field and laboratory biodegradation rates for 

petroleum hydrocarbons and chlorinated solvents in groundwater.  Median benzene, toluene, 

ethylbenzene and xylenes half-lives ranged from 17 to 231 days. 

 

6.3.2.2 Polynuclear Aromatic Hydrocarbons 

Atmosphere  

As described by DEQ (2008), the processes that transform and degrade PAHs in the 

atmosphere include photolysis and reaction with nitrogen oxide, nitric anhydride, hydroxyl 

radicals, ozone, sulfur dioxide, and peroxyacetyl nitrate (Baek and others, 1991; NRC, 1983).  

PAHs have a wide range of volatilities and therefore are distributed in the atmosphere 

between the gas and particle phases.  The 24-ring PAHs exist, at least partially, in the gas 

phase (EPA, 2006). 

 

Most PAHs in the atmosphere are associated with particulates (Baek and others, 1991).  Two 

types of chemical reactions appear to be the predominant mode of transformation of these 

PAHs:  (1) reactions between PAHs adsorbed on the particle surfaces and oxidant gases such 

as nitric oxide, ozone, and sulfite that do not appear to be influenced by exposure to 

ultraviolet irradiation; and (2) photooxidation of PAHs irradiated either under solar radiation 

or simulated sunlight which produces a variety of oxidized derivatives such as quinones, 

ketones, or acids (EPA, 2006).  Kamens and others (1986) estimate that, even in highly 

polluted air, photolysis is the most important factor in the decay of particle-sorbed PAHs in 

the atmosphere, followed by reaction with nitric oxide, nitric anhydride and nitric acid.  

Degradation of PAHs on particle surfaces by ozone has been found to be an important 

pathway for their removal from the atmosphere (EPA, 2006). 
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Water 

The most important processes that contribute to degradation of PAHs in water are photo 

oxidation, chemical oxidation, and biodegradation by aquatic microorganisms (Neff, 1979).  

Hydrolysis is not considered an important degradation process for PAHs (Radding and 

others, 1976).  The rate and extent of photodegradation vary widely among the PAHs (Neff, 

1979).  There is no easily defined trend in the rates of photolysis that could be correlated with 

the chemical structure of PAHs. 

 

PAHs in water can be chemically oxidized by chlorination and ozonation.  PAH degradation 

from chlorination has been reported by Harrison and others (1976a and 1976b).  Pyrene was 

the most rapidly degraded PAH.  Benzo(a)anthracene, benzo(a)pyrene, and perylene were 

also highly degraded.  Indeno(1,2,3-c,d)pyrene and benzo(g,h,i)pyrene were intermediate 

with respect to relative degradation.  Benzo(k)fluoranthene and fluoranthene were the most 

slowly degraded of the compounds tested.  The PAH-related by-products that result from 

chlorination are not fully known (Neff, 1979).  Ozonation in water is generally slower and 

less efficient than chlorination in degrading PAHs (Neff, 1979). 

 

No correlation between biodegradability and molecular weight is evident in three- to four-

ring PAHs.  Concentrations of DO above 0.7 mg/L are adequate for biotransformation, and 

the presence of a minimal concentration of PAH is required for biodegradation to proceed 

(Borden and others, 1989).  The minimum total PAH concentration before biotransformation 

may be inhibited under ambient nutrient conditions may be 30 to 70 μg/L (Borden and 

others, 1989). 

 

Soil 

Environmental factors that may influence the rate of PAH degradation in soil include 

temperature, pH, oxygen concentration, PAH concentrations and the contamination history of 

the soil, soil type, moisture, nutrients and other substances that may act as substrate co-

metabolites (Sims and Overcash, 1983).  The size and composition of microbial populations 

in turn can be affected by these factors.  
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PAHs are usually divided into two groups based on their molecular weights (Kanaly and 

Harayama, 2000 in DEQ, 2008a).  For example, reported half-lives in soil and sediment of 

the three-ring phenanthrene molecule may range from 16 to 126 days while for the five-ring 

molecule benzo[a]pyrene they may range from 229 to 1,400 days (Shuttleworth and 

Cerniglia, 1995).  

 

Studies on biodegradation of PAHs suggest that adsorption to the organic matter significantly 

reduces the bioavailability for microorganisms, and thus the biodegradability, of PAHs, 

including naphthalene (Weissenfels et al., 1992).  

 

There is considerable variability in reported naphthalene soil half-lives.  The estimated half-

life of naphthalene reported for a solid waste site was 3.6 months (Howard, 1989).  In less 

contaminated soils, more rapid biodegradation is expected to occur (Howard, 1989).  In soils 

with 0.2 to 0.6 percent organic carbon and 92 to 94 percent sand, the half-lives were 11 to 18 

days (Klecka et al., 1990).  In another study, sandy loams with 0.5 to 1 percent organic 

carbon had naphthalene half-lives of 2 to 3 days (Park et al., 1990).  Biodegradation is 

accomplished through the action of aerobic microorganisms and declines sharply when soil 

conditions become anaerobic (Klecka et al., 1990 in DEQ, 2008a). 

 

Heitkamp and Cerniglia (1988) published the first study on the isolation of a bacterium from 

the environment that could extensively degrade PAHs containing four aromatic rings.  Also, 

Mahaffey and others (1988) presented the first direct demonstration of ring fission during 

HMW PAH biodegradation.  Mueller et al. in 1989 (DEQ, 2008a) demonstrated for the first 

time that the utilization of a PAH containing four or more aromatic rings as a sole source of 

carbon and energy by bacteria is possible.  They showed that a seven member bacterial 

community isolated from creosote-contaminated soil was capable of utilizing fluoranthene.  

In addition, the community was capable of biotransforming other HMW PAHs in a 

concentration range of 0.3 to 2.3 mg/liter when grown on fluoranthene.  During the ensuing 

decade, a diverse number of observations regarding the biodegradation of HMW PAHs by 

bacteria were published (Kanaly and Harayama, 2000 in DEQ, 2008a). 
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Park and others (1990) measured PAH biodegradation rates in two soil types under aerobic 

conditions.  Experimental results indicated half-lives ranged from 2 days (naphthalene) to 

420 days (dibenz[a,h]anthracene).  Coover and Sims (1987) documented a decrease in PAH 

biodegradation rates with decreasing soil temperature.  Although there are differences in the 

biodegradation half-life values estimated by different investigators (Park and others, 1990; 

Wild and Jones, 1993; Symons and others, 1988 in DEQ, 2008a), their results suggest that 

the biodegradation half-lives of PAH with more than three rings will be considerably longer 

(more than 20 days to hundreds of days) than for the PAHs with three or fewer rings.  Mean 

half-lives were found to be positively correlated with log Kow and inversely correlated with 

log water solubility.  Previous exposure of the test soils to PAHs enhanced the rate of 

biodegradation of low KRY Final RI Report/March 2008 5-22 molecular weight PAHs but 

had little effect on the loss of higher molecular weight compounds (Wild and Jones, 1993). 

 

6.3.2.3 Volatile Organic Compounds 

Laboratory and field studies have shown that microorganisms mediate the degradation 

(biodegradation) of the common gasoline compounds (MTBE and BTEX) under both aerobic 

and anaerobic conditions.  Aerobic microorganisms readily oxidize BTEX compounds 

(benzene, toluene, ethylbenzene, and xylene) while using them as primary substrates.     

 

6.4 CONCEPTUAL SITE MODEL 

A Site Conceptual Model (SCM) is a comprehensive representation of facility environmental 

conditions with respect to potential contaminant sources, release mechanisms, exposure 

pathways, and potential receptors.  As a dynamic model, the SCM has been, and will 

continue to be, updated throughout the RI and risk assessment as additional Facility data are 

collected and evaluated.  The revised SCM is shown in Table 6-1.   

 

6.4.1 Primary Sources and Release Mechanisms 

Primary sources identified at the Facility consist of both surface and subsurface sources and 

are related to past and current Facility use.  Portions of the Facility have been or are currently 

being used for refinery operations, automotive and recreational vehicle sales, office space, 
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warehouse storage, tractor/trailer sales/service, highway equipment storage, road material 

mixing and stockpiling, meat packing, petroleum storage (above ground tank farm and 

underground storage tanks), and various pipeline operations.  Former refinery operations also 

included both a TEL and a PS.   

 

The primary release mechanisms associated with these sources include surface spills, 

impoundments, and operational discharges for surface sources; and leaks and operational 

discharges for subsurface sources.   

 

6.4.2 Secondary Sources and Release Mechanisms 

Secondary sources, those media that have been impacted as a result of the primary sources, 

were previously identified as surface soils, subsurface soils, sediments and groundwater.  An 

additional secondary source identified through the RI is LNAPL.  Secondary release 

mechanisms include the following: 

 
 Fugitive dust emissions from surface soil; 

 Surface water runoff from surface soil; 

 Leaching from surface and subsurface soil;  

 Volatile emissions from subsurface soil, groundwater, and LNAPL; and 

 Excavation (i.e., trenching). 

 

6.4.3 Exposure Pathways 

An exposure pathway describes the course that a chemical takes from a source to a receptor.  

Potential exposures were identified for the Facility by considering the following four factors: 

 
 A source of potentially toxic chemicals; 

 A contaminated media, such as soil; 

 An exposure or contact point with contaminated media; and 

 An exposure route for chemical intake by a receptor. 
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An exposure pathway is considered complete when it has all four factors.  Designation of an 

exposure pathway as complete indicates that exposure is possible, but does not necessarily 

mean that exposure will occur.  When any one of the factors is missing in the pathway, it is 

considered incomplete.   

 

Exposure pathways include surface and subsurface soil, groundwater and LNAPL, and 

indoor and outdoor air.  Several potentially complete exposure pathways were identified for 

the Facility and include the following:  

 
 Incidental ingestion of surface soil, subsurface soil, groundwater, and surface water; 

 Dermal contact with surface soil, subsurface soil, sediments, surface water, 

groundwater and  LNAPL; 

 Inhalation of fugitive dust; and 

 Inhalation of volatile emissions. 

 

6.4.4 Receptors 

Based on the current and anticipated future use of the Facility (i.e., continued industrial land 

use), several potential receptors were identified, as follows: 

 
 Future on-site residential; 

 Current/future, on-site commercial/industrial indoor workers; 

 Current/future, on-site commercial/industrial outdoor workers; 

 Current/future, on-site construction workers; 

 Current/future, on-site trespassers; 

 Current/future, off-site park recreators; 

 Current/future, off-site commercial/industrial indoor workers; 

 Current/future, off-site commercial/industrial outdoor workers; 

 Current/future, off-site construction workers; 

 Terrestrial ecological receptors; and 

 Aquatic ecological receptors. 
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The Facility is located in a highly industrialized area.  No significant ecological resources 

have been identified at the Facility at this time.  The receptors and the CSM will be revised 

as more information is collected from off-site properties through additional investigations. 

 

6.4.5 Risk Assessment 

A human health risk assessment and, if necessary, a potential review of ecologically sensitive 

terrestrial and aquatic receptors present in the area of the Facility, will be performed for this 

Facility in the future.  The SCM may be modified through further evaluation of data from all 

investigations at that time.  
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7.0  CONCLUSIONS AND RECOMMENDATIONS 

 

Objectives of this remedial investigation were to identify potential sources/areas; characterize 

the nature and extent of constituents of potential concern in soil, groundwater, surface water 

and sediment at the Facility; provide information and data to support completion of the 

human health risk assessment and ecological risk assessment (if necessary); and provide 

information and data to evaluate future cleanup options.  Data collected through this RI 

address those objectives. 

 

7.1 CONCLUSIONS 

The nature and extent of contamination was investigated through collection of surface soils, 

subsurface soils, groundwater, surface water and sediments.  An extensive body of analyses 

were examined and the data was distilled to identify constituents of potential concern 

affecting Facility media.  These data were also examined to identify potential sources/areas.  

Constituents of potential concern in one or more media exceeding applicable 

standards/screening levels include: 

 
 Metals (arsenic, barium, chromium, lead, mercury, and selenium); 

 Nitrates; 

 BTEX; 

 Naphthalene; 

 TPH and VPH fractions; 

 TEH and EPH fractions; 

 PAHs;  

 Tetraethyl lead;  

 Asbestos; and 

 Nitrate. 

 

7.2 TEL/FORMER POND AREAS 

Investigations in the former TEL plant area confirmed that this area, including the former and 

existing ponds, contains lead and hydrocarbon levels that exceed screening levels.  Also in 
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this vicinity are former and existing ponds.  This area generally extends through the area 

north of the tracks encompassing grids 28 to 34 and 42 to 50.  Highly stained soils and some 

sludge-like material were encountered in surface and subsurface soils in this area.  In 

addition, a concrete trench and separator containing oily material was cleaned out during the 

Interim Remedial Action Waste Disposal activities in 2013. 

 

Metals  

 Concentrations exceeding screening levels for lead in this area are seen in surface 

soils and shallow subsurface soils.  Even though lead concentrations in the affected 

area diminish with depth, and lead does not appear to be highly leachable, lead 

concentrations above the DEQ-7 standard are present in groundwater in this vicinity 

(wells YMW-21 and YMW-22).    

 Barium was seen above screening levels, primarily in surface soils in the former pond 

areas.   

 Arsenic was observed above the Montana Background Threshold Value (22.5 mg/kg) 

in surface soils in the TEL area as well as upgradient of the TEL area and within the 

paint shop area of the former refinery.  This may be the cause for arsenic 

concentrations above the DEQ-7 standard in groundwater at well YMW-22. 

 Subsurface soils are impacted with TEL in isolated areas. 

 

Hydrocarbons 

 EPH fractions (C9-C18 aliphatics and C11-C22 aromatics) exceed screening levels 

throughout surface and subsurface soils, decreasing in extent and concentration with 

depth.  

 VPH fractions (C9-C10 aromatics, C5-C8 aliphatics, and C9-C12 aliphatics) exceed 

screening levels throughout both surface and subsurface soils, but to a lesser extent in 

surface soils.   

 Benzene is also detected above screening levels in a few instances in both surface and 

subsurface soils.   

 PAHs exceed screening levels primarily in surface soils, but impact to subsurface 

soils is minimal. 
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7.3 FORMER REFINING AREA 

The former refining area encompasses much of the north section of the Facility, on or near 

grids 1 to 8, 10 to 19, 21 to 27, 36 to 41 and overlaps with the TEL/Pond areas.  Within the 

former refining area, is a LNAPL plume area, on or near grids 3 to 8, 12 to 17, 23 to 29, 38 to 

43, 55 to 58 and 62 to 64 with free phase LNAPL; and the PS area, grids 9, 10, 20, 21 and 36. 

 

Metals 

 Lead (analyzed as total lead) exceeds screening levels in surface soils in the mid-

section of this area, overlapping the TEL/Pond Area.  However, lead concentrations 

decrease in concentration with depth in areas within grids 25, 26 and 39 (in LNAPL 

plume area).   

 Lead, arsenic, mercury, and barium exceed screening levels in surface soils in both 

the PS and former refining areas. 

 

Hydrocarbons  

 EPH fractions (C9-C18 aliphatics and C11-C22 aromatics) exceed screening levels in 

all sampled soils in the former refining area.  

 VPH constituents (C9-C10 aromatics, C5-C8 aliphatics, and C9-C12 aliphatics) 

exceed screening levels in the LNAPL plume area in surface soils and these 

constituents also exceed screening levels across the former refining area in subsurface 

soils.   

 Benzene exceeds screening levels in surface soils in grids 4 to 5, 12 to 14, 24 to 25, 

39 and benzene is also detected across the LNAPL plume area in subsurface soils.   

 Ethylbenzene and naphthalene exceed screening levels in subsurface soils throughout 

the former refining area.   

 Xylene exceedances were limited to subsurface soils in grids 6, 15-17, 26 and 39. 

 PAHs, including naphthalene exceed screening levels in surface soil, but 

concentrations diminish with depth.   

 Groundwater in the plume area is impacted primarily with LNAPL; benzene, VPH 

and EPH fractions exceed screening levels/standards in the LNAPL plume area. 
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FORMER OIL LOADING/RECOVERY AREA  

A former oil loading and oil recovery area was located south of tracks, and east of the meat 

packing plant in or near grids 54 to 64. 

 

Metals  

 Lead was detected only sporadically in surface soils at concentrations above 

screening levels. 

 Barium is detected above leaching to groundwater screening levels in surface soils in 

much of this area.  

 

Hydrocarbons 

Surface soils contain VPH fractions (C9-C10 aromatics, C5-C8 aliphatics and C9-C12 

aliphatics) and EPH fractions (C9-C18 aliphatics and C11-C22 aromatics) above screening 

levels near the former oil recovery system in grids 61 to 63, near YMW-18.  EPH and VPH 

constituents and naphthalene are also present above screening levels in subsurface soils 

within this area. 

 

7.4 SURFACE WATER AND SEDIMENTS 

Arsenic and selenium in surface water and metals (primarily arsenic, lead, and selenium), 

toluene, and PAHs in sediments were detected at concentrations above standards/screening 

levels.  These constituents are present in upstream sample locations as well as throughout the 

reach of the Yegen Ditch across the Facility.  Surface soils along the Yegen Ditch do not 

contain concentrations of arsenic and selenium above screening levels.  While no observable 

trends exists from upstream to downstream sediments, the shallow (0 to 6 inch) interval of 

YD-1 typically contained higher concentrations of PAHs than the other locations; however, 

PAHs were detected more often at YD-4.  Sediments from YD-3 contained higher 

concentrations of EPH and VPH constituents than the other locations.  Surface water and 

sediment were not collected from the former refinery ponds and were not included in 

comparison to screening/cleanup levels.   
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7.5 GROUNDWATER 

Groundwater fluctuations are influenced by the Yellowstone River.  The extent of the 

hydrocarbon impacted area appears to be confined with the Yegen Ditch acting as a hydraulic 

barrier.  Both lighter and heavier hydrocarbons, as well as benzene impacts are measured in 

groundwater in areas north of Yegen Drain.  Lead detected groundwater above DEQ-7 

standards near the former TEL plant/pond area is consistent with lead contamination in 

surface and subsurface soils.  Arsenic was detected in groundwater above DEQ-7 standards 

at monitoring wells YMW-12, YMW-18, YMW-22, MW02 and MW03.  Arsenic is present 

in shallow soils near the PS area as well as within the rail road right-of-way corridor north of 

the rail road tracks.   

 

Elevated nitrate is present in facility monitoring wells.  Nitrate concentrations in many of the 

wells may likely be related to livestock uses.  The area historically was used to contain stock 

for slaughter, and a current stockyard is still in use upgradient of the Facility.  Upgradient 

wells YMW-10, YMW-11 and MW01, all contain nitrates above the DEQ-7 standard/MCL 

as do other Facility wells including YMW-19, MW03 and MW-6. 

   

7.6 ADDITIONAL AREAS 

 PAHs in surface soils on the east side of TRACT 1A exceed screening levels. 

 EPH fractions exceed screening levels in subsurface soils near grids 80 to 81. 

 TRACT 5 - Screening level exceedances in shallow soils are present in the CHS tank 

farm.  These include lead, EPH fractions and PAHs.  These screening level exceedances 

are primarily on the south side of the tank farm in a topographical low spot, which has 

historically been flooded. 

 Screening levels were not exceeded in soils in Tract 2B, and the west and southwest 

portions of Tract 1A. 

 Surface soils along the Yegen Ditch did not appear to have significant impacts from 

COPCs, with only PAHs in surface soils exceeding screening levels. 

 Asbestos was confirmed in surface debris on the MDT property and railroad ROW south 

and east of the MDT building. 
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7.7 RECOMMENDATIONS 

Based on the results of this RI, the following recommendations are proposed: 

 
 The LNAPL impacted area is generally defined to the west and the east; however, the 

northern extent and southern extents are less defined.  Installation of two additional 

wells in these areas (west and southeast of the meat packing plant) and two wells 

north of the highway in the fairgrounds area are recommended to provide delineation. 

 LNAPL thickness varied greatly.  Presently, monthly water level/LNAPL monitoring 

is being conducted.  It is recommended that this practice continue to gain a better 

understanding of the mechanism(s) driving these fluctuations laterally and vertically.  

Continued monthly product recovery is also recommended from wells containing 

LNAPL.   

 Hydrocarbon concentrations in groundwater from wells in or near the impacted area 

include both lighter and heavier hydrocarbons with higher concentrations of benzene, 

particularly in wells YMW-12, YMW-14, YMW-15 and YMW-20.  While it is 

possible that some entrained LNAPL was contained in these samples, fingerprinting 

of the LNAPL is recommended to further understand the type or types of LNAPL 

present and if there is a possibility of multiple sources and a co-mingled plume. 

 Hydrocarbons in surface and subsurface soils exist throughout the Former Refining 

Area and TEL/Former Pond Areas.  Additional soil sampling for VPH and EPH is 

recommended to better delineate the extent of impacts to the north and east (near 

YMW-23) of the Facility. 

 The extent of metals contamination in surface soils west and south of the PS is not 

well defined.  Additional surface soil sampling is recommended west of grids 20 and 

36 for arsenic, barium, and lead. 

 Although the area of impacts near Tract 5 appeared to be limited to low lying areas, 

additional soil sampling to the south of grids 99, 100 and 109 is recommended to 

confirm that VPH, EPH, and metals contamination does not extend further south. 

 Additional investigation and abatement of SAM in surface soils in the vicinity of 

MDT is necessary.   

 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-1 3/19/2015 1:59 PM 

8.0  REFERENCES 

 

American Society for Testing and Materials (ASTM), 1995.  E 1739-95:  Standard Guide for 
risk-based corrective action applied at petroleum release sites.  November with 
editorial changes in December 1996.  West Conshohocken, Pennsylvania. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 1999.  Toxicological Profile 

for Total Petroleum Hydrocarbons (TPH).  September.  Reviewed March 3, 2011.  
http://www.atsdr.cdc.gov/ToxProfiles/ TP.asp?id=424&tid=75. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2000.  Toxicological Profile 

for Toluene. September.  Reviewed March 3, 2011.  .http://www.atsdr.cdc.gov/ 
ToxProfiles/tp.asp?id=161&tid=29. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2007a.  Toxicological Profile 

for Barium.  August.  Reviewed March 3, 2011.  http://www.atsdr.cdc.gov/PHS/ 
PHS.asp?id=325&tid=57. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2007b.  Toxicological Profile 

for Lead.  August.  Reviewed March 3, 2011.  http://www.atsdr.cdc.gov/toxprofiles/ 
tp.asp?id=96&tid=22. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2007c.  Toxicological Profile 

for Arsenic.  August.  Reviewed March 3, 2011.  http://www.atsdr.cdc.gov/ 
ToxProfiles/tp.asp?id=22&tid=3. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2007d.  Toxicological Profile 

for Benzene.  August.  Reviewed March 3, 2011.  http://www.atsdr.cdc.gov/ 
toxprofiles/tp.asp?id=40&tid=14. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2009a.  Case Studies in 

Environmental Medicine Toxicity of Polycyclic Aromatic Hydrocarbons (PAHs). 
http://www.atsdr.cdc.gov/csem/pah/docs/pah.pdf. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2009b.  Polycyclic Aromatic 

Hydrocarbons (PAHs) What Health Effects Are Associated With PAH Exposure? 
July, 2009.  Updated July, 2011.  http://www.atsdr.cdc.gov/csem/ 
csem.asp?csem=13&po=11. 

 
Agency for Toxic Substances and Disease Registry (ATSDR), 2010.  ToxFAQs for 

Ethylbenzene. September. Updated March 3, 2011.  http://www.atsdr.cdc.gov/ 
toxfaqs/tf.asp?id=382&tid=66. 

 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-2 3/19/2015 1:59 PM 

Baek, S.O., R.A. Field, M.E. Goldstone, and others, 1991.  A review of atmospheric 
polycyclic aromatic hydrocarbons: Sources, fate, and behavior.  Water Air Soil 
Pollut. 60(3-4):279-300. 

 
Borden, R.C., M.D. Lee, J.M. Thomas, and others, 1989.  In situ measurement and numerical 

simulation of oxygen limited biotransformation.  Groundwater Monit Rev 
(winter):83-91. 

 
Cardno ERI, 2011.  Health and Safety Plan Yale Oil of South Dakota CECRA Facility, 

December 2011. 
 
Cardno ERI, 2012.  Facility History and Data Summary Report for the Yale Oil of South 

Dakota CECRA Facility, August 29, 2012. 
 
CDC, 2013.  Standard Surveillance Definitions and Classifications.  February 27, 2013.  

http://www.cdc.gov/nceh/lead/data/definitions.htm. 
 
Coover, M.P. and R.C. Sims, 1987.  The effects of temperature on polycyclic aromatic 

hydrocarbon persistence.  Haz Waste Haz Mat 4:69-82. 
 
Environmental Data Resources, Inc. (EDR), 2011a.  The EDR Radius Map Report with 

GeoCheck.  August 26, 2011. 
 
Environmental Data Resources, Inc. (EDR), 2011b.  Environmental Data Resources, Inc. 

(EDR).  The EDR-City Directory Abstract. August 31, 2011.   
 
Environmental Data Resources, Inc. (EDR), 2011c.  Environmental Data Resources, Inc. 

(EDR).  Certified Sanborn Map Report.  August 31, 2011.   
 
EPA, 1983.  Methods for Chemical Analysis of Water and Wastes.  EPA-600/14-79-020.  

Revised March 1983. 
 
EPA, 2000.  Toxicity Characteristic Leaching Procedure (TCLP) for VOCs, SVOCs, 

Chlorinated Pesticides and Herbicides, and Metals.  SW-846 Method 1311 and 
Analysis.  Revised January 28, 2000. 

 
EPA, 2001.  EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5).  

EPA/240/B-01/003, Office of Environmental Information, March 2001. 
 
EPA, 2002.  Guidance for Quality Assurance Project Plans (EPA QA/G-5).  EPA/240/R-

02/009, Office of Environmental Information, December 2002. 
 
EPA, 2006.  Technical Factsheet on: Polycyclic aromatic hydrocarbons (PAHs).  
 
EPA, 2007.  Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.         

SW-846, 3rd Edition.  Update IVB. Revision 6.  February 2007. 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-3 3/19/2015 1:59 PM 

 
EPA, 2008.  USEPA Contract Laboratory Program National Functional Guidelines for 

Organic Data Review.  EPA-540/R-08-01.  June 2008. 
 
EPA, 2008.  Polycyclic Aromatic Hydrocarbons (PAHs).  January.  http://www.epa.gov/ 

wastes/hazard/wastemin/minimize/factshts/pahs.pdf. 
 
EPA, 2010.  USEPA Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review.  EPA-540/R-10-011.  October 2010. 
 
EPA, 2013.  Freshwater Sediment Screening Benchmarks.  September 25, 2013.  

http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fwsed/screenbench.htm. 
 
EPA, 2015.  Regional Screening Levels (RSLs).  January 2015. 
 
Harrison, R.M., R. Perry, and R.A. Wellings, 1976a.  Chemical kinetics of chlorination of 

some polynuclear aromatic hydrocarbons under conditions of water treatment 
processes. Environ SciTechnol 10:1156-1160. 

 
Harrison, R.M., R. Perry, and R.A. Wellings, 1976b.  Effect of water chlorination upon levels 

of some polynuclear aromatic hydrocarbons in water.  Environ Sci Technol 10:1151-
1156.  February 28. 

 
Heitkamp, M. A. and C. E. Cerniglia, 1988.  Mineralization of polycyclic aromatic 

hydrocarbons by a bacterium isolated from sediment below an oil field. Appl. 
Environ.  Microbiol. 54:1612–1614. 

 
Hutchinson, R.D., 1983.  Yellowstone River Valley, south-central Montana: changes in the 

shallow groundwater resources near Billings August 1965 - 1978, Montana Bureau of 
Mines and Geology:  Hydrologic Map HM-6.  1983. 

 
Hydrometrics, Inc., 2012a.  Interim Remedial Action Work Plan, Yale Oil of South Dakota 

CECRA Facility.  March 2012. 
 
Hydrometrics, Inc., 2012b.  Remedial Investigation Field Sampling and Analysis Plan, Yale 

Oil of South Dakota CECRA Facility.  August 2012.  
 
Hydrometrics, Inc., 2012c.  Quality Assurance Project Plan, Yale Oil of South Dakota 

CECRA Facility.  August 2012. 
 
Hydrometrics, Inc., 2013a.  Interim Remedial Action Waste Transportation and Disposal 

Plan, Yale Oil of South Dakota CECRA Facility.  February 2013. 
 
Hydrometrics, Inc., 2013b.  Surface Soil Analytical Results Report, Yale Oil of South Dakota 

CECRA Facility.  April 2013. 
 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-4 3/19/2015 1:59 PM 

Hydrometrics, Inc., 2013c.  Interim Remedial Action Waste Disposal [Report], Yale Oil of 
South Dakota CECRA Facility.  August 2013. 

 
Hydrometrics, Inc., 2013d.  Health and Safety Plan, Yale Oil of South Dakota CECRA 

Facility.  April 30, 2013. 
 
Hydrometrics, Inc., 2013e.  Interim Remedial Action Work Plan – Addendum No. 1, Yale 

Oil of South Dakota CECRA Facility, Billings, Montana.  August, 2013. (Note:  
Amended and approved by MDEQ August 23, 2013). 

 
Hydrometrics, Inc., 2013f.  Remedial Investigation Field Sampling and Analysis Plan - 

Addendum No. 1, Yale Oil of South Dakota CECRA Facility, Billings, Montana.  
November 2013. 

 
Hydrometrics, Inc., 2013g.  Remedial Investigation Data Submittal, Yale Oil of South 

Dakota CECRA Facility, Billings, Montana.  October 16, 2013. 
 
Hydrometrics, Inc., 2013h.  Interim Remedial Action – Report of Limited Asbestos 

Inspection, Yale Oil of South Dakota CECRA Facility, Billings, Montana.  October 
29, 2013. 

 
Hydrometrics, Inc., 2013i.  Project Report Background Concentrations of Inorganic 

Constituents in Montana Surface Soils. September 2013 
 
Hydrometrics, Inc., 2014.  Background Soils Data Submittal, Yale Oil of South Dakota 

CECRA Facility, Billings, Montana, January 29, 2014. 
 
Kamens, R.M., J.N. Fulcher, and G. Zhishi, 1986.  Effects of temperature on wood soot:  

PAH decay in atmospheres with sunlight and low NOx.  Atmos Environ 20:1579-
1587. 

 
Karickhoff, SW., 1981.  Semi-empirical estimation of sorption of hydrophobic pollutants on 

natural sediments and soils.  Chemosphere 10:833-846.  
 
Kenaga, EE, 1980.  Predicted bioconcentration factors and soil sorption coefficients of 

pesticides and other chemicals.  Ecotoxicol Environ Safety 4:26-38.  
 
Lin, T-F, Little JC, and Nazaroff, WW, 1994.  Transport and sorption of volatile organic 

compounds and water vapor within drysoil grains.  Environ Sci Technol 28:322-330.  
 
Lopez, 2000.  Geologic Map of the Billings 30' x 60' Quadrangle, Montana, Montana Bureau 

of Mines and Geology, Geologic Map Series No. 59.  2000.  
 
Lopez, D.A., 2002.  Geologic Map of the Billings Area, Yellowstone County, Montana, 

Montana Bureau of Mines and Geology, Geologic Map Series No. 61-A, 2002. 
 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-5 3/19/2015 1:59 PM 

Mackay, D. and Leinonen, PJ, 1975.  Rate of evaporation of low-solubility contaminants 
from water bodies to atmosphere.  EnvironSci Technol 9:1178-1180.  

 
Mahaffey, W. R., D. T. Gibson, and C. E. Cerniglia, 1988.  Bacterial oxidation of chemical 

carcinogens:  formation of polycyclic aromatic acids from benz[a]anthracene.  Appl. 
Environ.  Microbiol. 

 
Montana Department of Environmental Quality Remediation Division, 2005.  Action Level 

for Arsenic in Surface Soil.  April 2005. 
 
Montana Department of Environmental Quality, 2008a.  Remediation Technical Guidance 

General Field Data Needs for Fate and Transport Modeling. 
 
Montana Department of Environmental Quality (DEQ), 2008b.  Final Remedial Investigation 

Report Kalispell Pole and Timber, Reliance Refinery, and Yale Oil Facilities.  
Prepared by: Tetra Tech EM Inc.  March. 

 
Montana Department of Environmental Quality, 2009.  Risk-Based Screening Levels. 

http://www.deq.mt.gov/lust/rbca.mcpx.  September 2009. 
 
Montana Department of Environmental Quality, 2010.  Montana Dept. of Environmental 

Quality Data Validation Guidelines for Evaluating Analytical Data.  Updated August 
5, 2010. 

 
Montana Department of Environmental Quality, 2011a.  Purge Water Disposal Flowchart.  

February 2011. 
 
Montana Department of Environmental Quality, 2011b.  Scope of Work, Yale Oil of South 

Dakota, Billings, Montana.  June 2011. 
 
Montana Department of Environmental Quality, 2012.  Circular DEQ-7 Montana Numeric 

Water Quality Standards.  October 2012. 
 
Montana Department of Environmental Quality, 2013a.  Project Report Background 

Concentrations of Inorganic Constituents in Montana Surface Soils, September 2013. 
 
Montana Department of Environmental Quality, 2013b.  Attachment C – Soil Screening 

Process, October 2013. 
 
National Research Council (NRC), 1983.  Polycyclic aromatic hydrocarbons:  Evaluation of 

sources and effects. National Academy Press. ES/l-ES/7. Washington, D.C. 
 
Neff, J.M., 1979.  Polycyclic aromatic hydrocarbons in the aquatic environment—sources, 

fates and biological effects.  Applied Science Publishers, Ltd. London, England. 
 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-6 3/19/2015 1:59 PM 

Olson, J.L., Reiten, J.C., 2003.  Characterization of the Eagle Aquifer in Yellowstone 
County, Middle Yellowstone River Area, Montana, Montana Bureau of Mines and 
Geology: Groundwater Assessment Atlas 3B-06. 2003. 

 
Olson, J.L., 2005.  Characterization of Alluvial Aquifers in Treasure and Yellowstone 

Counties, Middle Yellowstone River Area, Montana,  Montana Ground-Water 
Assessment Atlas No. 3, Part B, Map 3, Montana Bureau of Mines and Geology, 
Open File Version 2005. 

 
Olson, J.L. and Smith, L.N., 2007.  Geography and Geology of the Middle Yellowstone 

River Area, Treasure and Yellowstone Counties, Montana,  Montana Ground-Water 
Assessment Atlas No. 3, Part B, Map 2, Montana Bureau of Mines and Geology, 
Open File Version October 2007. 

 
Park, K.S., R.C. Sims, R.R. DuPont, and others, 1990.  The fate of PAH compounds in two 

soil types influence of volatilization abiotic loss and biological activity.  Environ 
Toxicol Chem 9(2):187-196. 

 
Radding, S.B., T. Mill, C.W. Gould, and Others, 1976.  The environmental fate of selected 

polynuclear aromatic hydrocarbons.  U.S. Environmental Protection Agency, Office 
of Toxic Substances.  EPA 560/5-75-009.  Washington, D.C. 

 
Sims, R.C. and M.R. Overcash, 1983.  Fate of polynuclear aromatic compounds (PNAs) in 

soil-plant systems.  Res Rev 88:1-68. 
 
Shuttleworth, K.L. and C.E. Cerniglia, 1995.  Environmental aspects of PAH biodegradation.  

Appl.  Biochem. Biotechnol. 54:291–302. 
 
Tetra Tech, Inc., 2012.  Report of Limited Asbestos Inspection Former Yale Refinery Project 

Site Billings, Montana.  June 15, 2012. 
 
Tetra Tech, Inc., 2013.  Report of Limited Asbestos Inspection Yale Oil of South Dakota 

CECRA Site Billings, Montana.  October 15, 2013. 
 
Tetra Tech, Inc., 2014a.  Site-Specific Asbestos Abatement Project Work Plan. Montana 

Department of Transportation Billings Armory Building at the Yale Oil of South 
Dakota CECRA Site Billings, Montana. January 17, 2014. 

 
Tetra Tech, Inc., 2014b.  Seminoe Pipeline (SPL) Unit #2 Gasoline Release Remediation 

Report, Phillips 66 Pipeline LLC Seminoe Pump Station, Billings, Montana.  March 
10, 2014. 

 
Tucker, WA, Huang, C., and Bral, JM, 1986.  Validation of transport model. Benzene in 

Florida groundwater: An assessment of the significance to human health.  
Washington, DC: American Petroleum Council, Florida Petroleum Council, 93-108.  

 



 

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\r15 Yale Oil RI Report.docx\HLN\3/19/2015\065 

8-7 3/19/2015 1:59 PM 

Uchrin, C.G., and Mangels, G., 1987.  Sorption equilibria of benzene and toluene on two 
New Jersey coastal plain ground water aquifer solids.  J Environ Sci Health 
[A]22:743-758.  

 
USGS, 1977.  National Handbook of Methods of Water Data Acquisition.  Chapter 1 – 

Surface Water. 
 
USGS, 2013.  USGS Current Water Data for Montana, USGS 06214500 Yellowstone River 

at Billings MT.  http://water data.usgs/mt/nwis/uv?site_no=06214500. 
 
Washington State Department of Ecology Toxics Cleanup Program (WDE), 2005.  Guidance 

on Remediation of Petroleum-Contaminated Ground Water By Natural Attenuation.  
July.  Publication No. 05-09-091. 

 
Weissenfels, W.D., H.L. Klewer, and J. Langhoff, 1992.  Adsorption of polycyclic aromatic 

hydrocarbons (PAHs) by soil particles:  Influence on biodegradability and biotoxicity. 
Appl Microbial Biotechnol 36(5):689-696. 

 
Wild, S.R. and K.C. Jones, 1993.  Biological and abiotic losses of polynuclear aromatic 

hydrocarbons (PAHs) from soils freshly amended with sewage sludge. 
EnvironToxicol Chem 12:5-12. 



Date Designation Location Product or Contaminants of Concern Analytical Results Investigation Description Source
10/19/29 Gas AST Leak Yale Oil Refinery: Gas AST 5,055 gallons of gasoline None None Hole drilled in gasoline AST to steal gas; tank leaked gasoline onto 

ground until it was empty.
Billings 
Gazette ,
October 20, 
1929

1934 Overturned Vat Yale Oil Refinery: Vat Unknown None None Conoco, 2000
07/27/35 Tank 59 Fire Yale Oil Refinery: Tank 59 <1,200 barrels of road oil                   ' None None Tank 59 exploded during welding. Adjacent oil and grease 

warehouses also burned.
Billings 
Gazette , July 
28, 1935.

April1944 Midland Seepage Midland Empire Packing
Company

Crude oil None None Midland filed a lawsuit claiming crude oil was seeping through the 
floors and walls of its property.

Midland  v. 
Yale , 1936

1946 - 1949

WasteOil Recovery
System

Yale Oil Refinery & 
Midland
Empire Packing Company

Crude oil (<30,000 barrels of oil) None None

A waste-oil recovery system operated from 1946 to 1949 at the Yale 
Oil Refinery. Four seepage wells were located ·at the Yale Oil 
Refinery and 2 seepage wells were located at the Midland Empire 
Packing Company.

ExxonMobil, 
2001

03/10/55 YPL Pump Station Yellowstone Pipeline: Leak 5 barrels premium gasoline None None Gasket failure caused a release from a pump station manifold. Conoco, 2000
1973 DMA UST Leak Department of Military

Affairs
<1,000 gallons gasoline None None DMA removed a gasoline UST due to structural failure indicated by 

water intrusion.
Ecology, 1989b

Maximum Concentrations
Benzene: 17,000 ug/L        TPH: 
1,090,000 ug/L

11/15/91 MDU Trench MTDT: MDU pipeline 
relocation

Petroleum material None COP pressure tested a nearby pipeline.  No leaks were 
found.

MDU excavated a trench on MTDT property to relocate a natural 
gas pipeline and observed oil staining and oily water seeping into the 
excavation.

DEQ, 1991

02/03/92 SPL Pump Station Seminoe Pipeline: Leak 1 barrel of #2 diesel None None A drain line was left open during maintenance of the pump station 
unit

Conoco, 2000

Maximum Concentrations
TPH :1,270 mg/kg           
Barium: 310 mg/kg    
Chromium: 28 mg/kg         
Maximum Concentrations
TPH: 56,000 ug/L         
Benzene: 140 ug/L

12/28/93 YPL Pump Station Yellowstone Pipeline: Leak 1 barrel of #2 diesel None None Seal drain backed up and caused a release from a pump station yard 
booster.

Conoco, 2000

2102194 YPL Pump Station Yellowstone Pipeline: Leak 2 gallons of regular unleaded gasoline None None Seal drain backed up and caused a release from a pump station 
sample shack.

Conoco, 2000

05/13/94 YPL Pump Station Yellowstone Pipeline: Leak 2 gallons of regular unleaded gasoline None None Pressure gauge failed and caused a release from a pump station 
manifold.

Conoco, 2000

Maximum Concentrations
Benzene: 30.8 ug/L

07/29/94
BNSF Illegal Dumping
Investigation

BNSF: Olympus
Investigation

Crude oil, used oil, tar, enamel, lacquer reducer, 
jet seal, and xylenes

None

Tana Industries claimed and removed the buckets.  The 
trench and sump appear to be remnants of the Yale Oil 
Refinery.

Olympus Environmental, Inc. investigated illegal dumping on BNSF 
property and found 40 abandoned 55-gallon drums (12 had used oil 
or oily water), an AST with tar beneath it and portable tar 
distributor, an
oil filled trench and sump and fifty 5-gallon bucketsiabeled enamel,
lacquer reducer, jet seal, and xylenes; 15 buckets appeared to be set 

Olympus, 1994

01/05/95 SPL Pump Station Seminoe Pipeline: Leak 5 gallons of #2 diesel None None A drain line backed up and caused a release from a pump station 
unit

Conoco, 2000

Maximum Concentrations
GRO: 3,500 mg/kg
DRO: 11,000 mg/kg

12/04/97 YPL Pump Station Yellowstone Pipeline: Leak 2 barrels of #2 diesel None None Overflow protection failed and caused a release from a pump station 
sump.

Conoco, 2000

8/4/98 YPL Pump Station Yellowstone Pipeline: Leak 5 gallons of regular unleaded gasoline None None Employee left a bleeder open on a four-way valve and caused a 
release from a pump station meter prover four-way valve.

Conoco, 2000

10/29/98 YPL Pump Station Yellowstone Pipeline: Leak 1 barrel of #2 diesel None None Overflow protection failed and caused a release from a pump station 
sump.

Conoco,2000

December 1998 MPC Transformer BNSF: Transformer Oil Leak160 gallons 90 ppm PCB transformer oil    Maximum Concentrations  PCB 
in soil: 533 mg/kg                 
PCB in groundwater: 110 ug/L

Soil with petroleum hydrocarbons was excavated and 
removed.  Hydropunch borings were drilled.  A  
groundwater monitoring well was installed.     

An MPC transformer on BNSF property was vandalized and 
released  PCB transformer oil.       

 MPC, 1999; 
MPC, 2000; 
Olympus, 1999

TABLE 1-1
POTENTIAL SOURCES AND KNOWN RELEASES

Yale Oil of South Dakota CECRA Facility
700 First Avenue North, Billings, Montana 

DEQ dug a test pit using a backhoe and collected soil 
samples at 8 feet bgs.

NAPL was observed in the excavation and the DEQ noted "the 
product is highly weathered gasoline, [and] probably contains jet 
fuel, DEQ, 199503/29/95 DEQ Test Pit Tract A: DEQ Investigation Petroleum material

DEQ sampled water from one of the trenches.
COP excavated two trenches on BNSF property to perform routine 
maintenance and replace valves on a Seminoe Pipeline.  Oil was DEQ, 199471069 COP Trenches BNSF: Seminoe Pipeline Crude oil

Text pits were excavated to a maximum depth of 5 feet 
bgs.

Braun lntertec conducted a subsurface investigation of Highway 87 
for the MTDT, consisting o(the excavation of five test pits . Braun, 1992

An underground 8-inch diameter Seminoe pipeline leaked gasoline 
and diesel on the western portion of the CHS Inc. tank farm

Conoco, 2007 
DEQ, 2008

02/01/93 Seminoe Pipeline CHS Inc. Tank Farm: SPL 200 barrels of product (diesel and gasoline)

Trenches were excavated to determine the extent of 
contamination.  Groundwater monitoring wells were 
installed.

03/27/92 HWY 87 Trenches
MTDT: HWY 87 North of
MTDT Hydrocarbons and lead

Trenches were excavated to determine the extent of 
contamination.  Groundwater monitoring wells and 
sumps were installed.

An underground 10-inch diameter suction line from Tank 282, near 
the YPL booster pump leaked gasoline and diesel into groundwater 
and the Yegen Ditch.

Cenex, 2000; 
DEQ,
2005; LSE, 06/10/91 Tank 282 Leak

CHS Inc. Tank Farm: Tank
282

Gasoline and diesel
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Date Designation Location Product or Contaminants of Concern Analytical Results Investigation Description Source

TABLE 1-1
POTENTIAL SOURCES AND KNOWN RELEASES

Yale Oil of South Dakota CECRA Facility
700 First Avenue North, Billings, Montana 

4/6/99 YPL Pump Station  Yellowstone Pipeline: Leak 3 gallons of#2 diesel  None None   Drain line was mistakenly cut during maintenance and caused a 
release from a pump station manifold area.

Conoco. 2000

December 1999 Yale Oil Refinery TEL  
Plant  

  BNSF: TEL Plant  
Investigation   

Organic and inorganic lead    Maximum Concentrations 
Inorganic lead: 7,000 mg/kg 
Organic lead: 2.9 mg/kg 
Inorganic lead: 170 (ug/L) 
Organic lead: 96 (ug/L)

DEQ collected surface water and soil samples from the 
vicinity of the former TEL Plant. 

 DEQ investigation found lead concentrations at levels exceeding 
both federal and state standards in soil and water samples.    

DEQ, 2000a

2000  COP Trench BNSF: pipeline trench  Petroleum material  None None COP excavated a trench for replacement of a pipeline segment on 
BNSF property and observed soil containing petroleum.

DEQ, 2011

6/14/00  Goldstar     Tract C: Goldstar 
Investigation

 Waste oil, motor oil  None Sump and drums were left behind by former tenant Tana 
Industries

 DEQ found a sump full of an oil/water mixture, two drums of the 
oil/water mixture, and two drums of used-oil that burst and leaked 
after freezing and thawing, impacting soil around the drums with 
used oil.   

DEQ, 2000b; 
EDR, 2011a

6/26/00 YPL Pump Station Yellowstone Pipeline: Leak   2 gallons of gasoline None None Gasket on tapping saddle failed and caused a release from a pump 
station manifold area

Conoco, 2000

6/29/00 Drinking Water  Tract 1-A: Tap Water    Petroleum material   No VOCs associated with 
petroleum products were 
detected.    

DEQ collected water samples from tap water.  A resident of a home on Tract 1-A complained of tap water smelling 
of  petroleum; the PVC water line supplying the house ran through 
an area known to contain petroleum-impacted soil in the area of a 
COP pipeline

DEQ, 2000c; 
DEQ, 2011

2004 COP Trenches  BNSF: pipeline trenches  Lead and hydrocarbons Lead concentrations between 
935 mg/kg and 2,890 mg/kg and 
TPH concentrations between 
13,000 mg/kg and 47,000 

Soil samples collected from trenches. COP dug trenches in the vicinity of the former TEL plant as part of  
pipeline maintenance work.

DEQ, 2011

Maximum Concentrations
C9-C10 Aromatics: 412 mg/kg

C5-C8 Aliphatics: 263 mg/kg
Benzene: 6.6 mg/kg
Naphthalene 38.8 mg/kg

Notes:
ug/g = Micrograms per gram. PCB = Polychlorinated biphenyls.
ug/L = Micrograms per liter. ppm = Parts per million.
AST = Aboveground storage tank. PVC = Polyvinyl chloride.
BNSF =  Burlington Northern Santa Fe. SPL =  Seminoe Pipeline.
COP = ConocoPhillips. TEL =  Tetra ethyl lead. 
DEQ  = Montana Department of Environmental Quality. TPH = Total petroleum hydrocarbons.
DMA = Department of Military Affairs. TPHd = Total petroleum hydrocarbons as diesel. 
feet bgs = Feet below ground surface. TPHg = Total petroleum hydrocarbons as gasoline. 
HWY = Highway. GRO = Gasoline-range organics. 
MDU  = Montana-Dakota Utilities Company. DRO = Diesel-range organics. 
mg/kg = Milligrams per kilogram. UST = Underground storage tank. 
MPC = Montana Power Company. VOCs = Volatile organic compounds.
MTDT  = Montana Department of Transportation. YPL = Yellowstone Pipeline.
NAPL = Non-aqueous phase liquid.

Phillips 66 Pipeline11/25/13 Tetra Tech, 
2014b

Following pump maintenance, a valve was inadvertently left open 
and gasoine was discharged to the ground when the pump was 
started.

Soil with petroleum hydrocarbons was excavated and 
removed on two occasions (11/13 and 12/13).  Soil 
removal terminated on the top of historical impacted 
soils.  46 cubic yards were removed.

77 gallons of #2 gasolineSeminoe Pipeline Pump 
Station
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Table 3-1.  Groundwater Monitoring Well Construction Details
RI Groundwater Monitoring Network Wells
Yale Oil of South Dakota CECRA Facility
Billings, Montana

Well I.D. Tract
Date 

Installed
Ground 

Surface *
M.P.  * 

Elevation

Drilled 

Depth ^

Northing Easting Elevation (Top of PVC) Top Bottom Elevation < Top Bottom Elevation < Top Bottom > Elevation Bottom > Elevation Bottom

Pre-Existing Monitoring Wells:

MW01 # 1A 09/08/11 563771.58 2228413.18 3104.18 3106.65 0.00 5.50 3101.10 5.55 15.55 3101.10 5.55 15.55 3091.10 15.55 3091.10 15.55

MW02 # 1A 09/09/11 563952.66 2229654.60 3099.80 3101.82 0.00 9.38 3092.44 9.38 19.38 3092.44 9.38 19.38 3082.44 19.38 3082.44 19.38

MW03 # 1A 09/09/11 564431.61 2229312.72 3101.94 3103.64 0.00 6.03 3097.61 6.03 16.03 3097.61 6.03 16.03 3087.61 16.03 3087.61 16.03

MW-4 + 5 09/05/91 565167.43 2230586.99 3099.56 3102.41 0.00 2.30 3097.26 2.30 17.50 3097.06 2.50 17.50 3082.06 n/a 19.48

MW-6 + 5 09/05/91 564957.41 2230488.89 3098.35 3100.47 0.00 4.00 3094.35 4.00 22.25 3093.35 5.00 22.25 3076.10 n/a 22.21

Recent Monitoring Wells:

YMW-10 A 04/24/13 564497.82 2228208.09 3,106.53 3106.26 0.50 3.30 3103.23 3.30 15.00 3101.53 5.00 15.00 3091.53 15.00 3091.53 15.00
YMW-11 RR ROW 04/24/13 564140.37 2228283.70 3,106.15 3108.40 1.00 4.50 3103.90 4.50 15.00 3103.40 5.00 15.00 3093.40 15.00 3093.40 15.00
YMW-12 B 04/30/13 564421.07 2228516.25 3,105.31 3104.89 1.00 3.00 3101.89 3.00 10.00 3100.39 4.50 14.50 3090.39 15.00 3089.89 15.00
YMW-13 RR ROW 04/26/13 564350.00 2228667.67 3,105.81 3108.05 1.00 4.00 3104.05 4.00 15.00 3103.05 5.00 15.00 3093.05 15.00 3093.05 15.00
YMW-14 C 04/29/13 564579.65 2228679.36 3,104.71 3107.12 1.00 3.00 3104.12 3.00 11.00 3102.12 5.00 15.00 3092.12 10.00 3097.12 15.00
YMW-15 D 05/02/13 564856.41 2228764.99 3,105.40 3105.07 1.00 3.00 3102.07 3.00 13.00 3100.24 4.83 14.83 3090.24 14.83 3090.24 15.00
YMW-16 RR ROW 04/30/13 564705.43 2229031.26 3,102.00 3104.28 1.00 2.20 3101.78 2.50 8.00 3100.78 3.50 13.50 3090.78 13.50 3090.78 15.00
YMW-17 RR ROW 04/30/13 564657.09 2229159.07 3,102.59 3104.81 1.20 2.60 3102.21 2.60 7.00 3100.81 4.00 14.00 3090.81 14.00 3090.81 14.00
YMW-18 RR ROW 05/02/13 564364.89 2229058.01 3,101.26 3103.56 1.00 2.50 3101.06 2.50 13.00 3099.36 4.20 14.20 3089.36 14.20 3089.36 15.00
YMW-19 1A 04/26/13 564872.17 2229466.39 3,101.50 3103.74 1.00 2.50 3101.24 2.50 12.00 3098.74 5.00 15.00 3088.74 15.00 3088.74 15.00
YMW-20 MDT 04/25/13 565050.28 2229305.65 3,101.81 3101.56 1.00 3.50 3098.06 3.50 14.40 3097.16 4.40 14.40 3087.16 14.40 3087.16 15.00
YMW-21 RR ROW 04/29/13 564811.77 2229198.95 3,102.10 3104.32 1.00 3.00 3101.32 3.00 9.00 3099.62 4.70 14.75 3089.57 14.75 3089.57 15.00
YMW-22 RR ROW 04/25/13 564968.33 2229552.07 3,102.11 3104.89 1.00 3.00 3101.89 3.00 10.50 3100.89 4.00 14.00 3090.89 14.00 3090.89 15.00
YMW-23 RR ROW 04/25/13 565367.71 2230184.35 3,099.42 3102.12 1.00 4.00 3098.12 4.00 5.50 3097.12 5.00 15.00 3087.12 15.00 3087.12 15.00

*  = State Plane Coordinate system (survey by Hydrometrics, Inc. 2013)
#  = Installed for Agri-Systems, Inc. - Abbreviated Data Summary Report for 600 Minnesota Ave (Portage Inc., 2011)
^  = feet below Ground Surface elevation.
+  = Installed for CHS (Cenex Tank Farm)

M.P. = Measuring Point at top of PVC casing

Filter Sand  ^ Well Screen  ^ Cased Well  ^Surveyed Coordinates* Protective Seal 
^
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TABLE 4-1. YEGEN DITCH FLOW MEASUREMENTS 

 

SUMMARY OF SURFACE WATER FLOW (CFS) 

SITE DATE 

7/16/2013 9/4/2013 

YD-1 7.6 4.4 

YD-2 N/A N/A 

YD-3 7.3 4.6 

YD-4 6.8 4.3 

YD-5 6.9 4.7 
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Table 4-3.  Monthly Groundwater Levels and LNAPL Thickness
Groundwater Monitoring Network Wells, Yale Oil of South Dakota CECRA Facility

Well M.P. * 5/16/2013 6/ 3-7 /13 7/ 16-26 /13 8/ 14-21 /13 09/09/13 10/02/13

I.D. Elevation

Product Thickness
Groundwater Depth 8.36 9.04 8.65 8.22
Groundwater Elevation 3098.29 3097.61 3098 3098.43
Product Thickness
Groundwater Depth 4.23 7.91 5.25 6.64
Groundwater Elevation 3097.59 3093.91 3096.57 3095.18
Product Thickness
Groundwater Depth 6.63 7.97 5.88 6.98
Groundwater Elevation 3097.01 3095.67 3097.76 3096.66
Product Thickness
Groundwater Depth 11.73 15.03 14.68 13.99
Groundwater Elevation 3090.68 3087.38 3087.73 3088.42
Product Thickness
Groundwater Depth 8.58 12.07 11.56 11.04
Groundwater Elevation 3091.89 3088.4 3088.91 3089.43

Product Thickness
Groundwater Depth 10.81 8.85 9.51 8.96 8.78
Groundwater Elevation 3095.45 3097.41 3096.75 3097.3 3097.48
Product Thickness
Groundwater Depth 11.75 10.41 10.91 11.14 10.66 10.41
Groundwater Elevation 3096.65 3097.99 3097.49 3097.26 3097.74 3097.99
Product Thickness 0.01 1.6 sheen
Groundwater Depth 8.44 7.5 9.4 7.55 7.24
Groundwater Elevation 3096.45 3097.39 3096.84 3097.34 3097.65
Product Thickness 0.81 0.22 1.1 2.8 1.13
Groundwater Depth 12.36 10.68 12 13 11.34
Groundwater Elevation 3096.38 3097.56 3096.99 3097.43 3097.67
Product Thickness 0.03 0.9 sheen
Groundwater Depth 10.81 9.76 10.9 9.9 9.54
Groundwater Elevation 3096.33 3097.36 3096.98 3097.22 3097.58
Product Thickness 0.2 0.04
Groundwater Depth 8.94 7.86 8.15 8.5 8.28 7.87
Groundwater Elevation 3096.13 3097.21 3096.92 3096.74 3096.83 3097.2
Product Thickness sheen sheen 1.39 0.75 0.71 5.46
Groundwater Depth 8.48 7.79 8.54 8.55 8.13 12.07
Groundwater Elevation 3095.8 3096.49 3096.92 3096.37 3096.75 3096.84
Product Thickness sheen 0.62 2.15 0.02 0.74
Groundwater Depth 9.25 8.1 8.46 10.6 8.1 8.72
Groundwater Elevation 3095.56 3096.71 3096.87 3096.03 3096.72 3096.71
Product Thickness 0.08 0.02
Groundwater Depth 7.8 9.43 7.08 6.69 6.31
Groundwater Elevation 3095.83 3094.13 3096.50 3096.87 3097.25
Product Thickness sheen
Groundwater Depth 9.68 6.32 7.51 8.7 7.27 7.3
Groundwater Elevation 3094.06 3097.42 3096.23 3095.04 3096.47 3096.44
Product Thickness
Groundwater Depth 6.74 5.55 6.2 5.79 5.73
Groundwater Elevation 3094.82 3096.01 3095.36 3095.77 3095.83
Product Thickness 0.04
Groundwater Depth 9.04 7.82 8.6 8.09 7.96
Groundwater Elevation 3095.28 3096.5 3095.76 3096.23 3096.36
Product Thickness
Groundwater Depth 10.82 9.67 10.42 10.17 9.98
Groundwater Elevation 3094.07 3095.22 3094.47 3094.72 3094.91
Product Thickness
Groundwater Depth 11.02 9.19 11.01 10.03 10.18
Groundwater Elevation 3091.1 3092.93 3091.11 3092.09 3091.94

*  US SP MT 2500 Coordinate system (survey by Hydrometrics, Inc. 2013)
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3100.47

MW02 3101.82

MW03 3103.64

MW-4 3102.41

YMW-13 3108.05

YMW-14

Thickness in ft.   Depth in ft. below M.P. at top of PVC casing.

YMW-23 3102.12

YMW-18 3103.56

YMW-19 3103.74

YMW-20 3101.56

YMW-11 3108.4

YMW-12 3104.89

YMW-10 3106.26

MW-6

3107.12

YMW-15 3105.07

YMW-21 3104.32

YMW-22 3104.89

YMW-16 3104.28

YMW-17 3104.81
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Test 
Duration 

(min.)

Pumping 
Rate 

(gpm)

Trans-
missivity 

(ft2/day)

Hydraulic 
Conductivity 

(ft/day)

Saturated 
Thickness 

(ft)

t Q T K b

YMW-19 7/26/2013 Pumping 107 3.45 YMW-19 107.0 5.4 20

YMW-11 7/26/2013 Pumping 73 0.58 YMW-11 13.0 0.6 20

YMW-11 10/4/2013 Slug Out 20 N/A YMW-11 10.6 0.5 20

YMW-11 10/4/2013 Slug In 10 N/A YMW-11 14.9 0.7 20

YMW-11 YMW-19 YMW-11 YMW-19 YMW-11 YMW-19

June YMW-15 YMW-19 Slug * Pumping Slug Pumping Slug Pumping

L h h L I T s T p Q s Q p Q s Q p

YMW-11 3,097.99

MW-4 3,090.68

August Slug * Pumping Slug Pumping Slug Pumping

L h h L I T s T p Q s Q p Q s Q p

YMW-11 3,097.26

MW-4 3,087.38

*Average T  = (13.0 + 10.6 + 14.9) / 3 = 12.83

ft3/day = 7.48052 g/day = 0.005199 gpm 59.32093 494.72642 0.30841 2.57208

2.18754

2.95662

Total Groundwater Flux   (Q=I x W x T)

gpm

Average Q :   

 ft3/day

50.45213

68.18974 0.35452

0.26230

Ground-
water 

Elevation

Storativity

S

--

--

--

--

Transmissivity

0.00290

0.00393

107.00

107.00 568.69076

420.7620912.83

12.83

Monitoring 
Well ID ft2/day

2,517.00

2,517.00

7.31

9.88

W

1,354.00

1,354.00

W

feet perpendicular to I

Hydraulic 
Gradient   

ft./ft.   (H L 

/ L)

Separation 
Distance  

(ft.)

Head   
Loss (ft.)

Aquifer Width

Table 4-4. Aquifer Testing Results in Groundwater Monitoring Wells 

Total Groundwater Flux Calculation 

Theis (Un-Confined)

Cooper Jacob (Un-Confined)

Bouwer-Rice (Un-Confined)

Bouwer-Rice (Un-Confined)

Monitoring 
Well ID

Wells 
Observed

Test Date Test Type Analytical Solution
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

MOISTURE % BY WT. SW3550A 316 316 100% 0 0% 0 0% 0 0%
pH OF SOIL & WASTE SW9045D 237 237 100% 0 0% 0 0% 0 0%

ARSENIC (AS) SW6010B/SW6020 283 283 100% 15 5% 0 0% 0 0%
BARIUM (BA) SW6010B/SW6020 257 257 100% 47 18% 0 0% 0 0%

CADMIUM (CD) SW6010B/SW6020 257 16 6% 0 0% 241 94% 1 0.4%
CHROMIUM (CR) SW6010B/SW6020 257 257 100% 0 0% 0 0% 0 0%

LEAD (PB) SW6010B/SW6020 171 171 100% 98 57% 0 0% 0 0%
LEAD (PB)-Sieved SW6010B/SW6020 316 316 100% 148 47% 0 0% 0 0%

LEAD (PB) TCLP/SW6020 33 6 18% 0 0% 27 82% 0 0%
MERCURY (HG) SW7471A 257 7 3% 7 3% 250 97% 0 0%
SELENIUM (SE) SW6010B/SW6020 283 0 0% 0 0% 283 100% 0 0%

SILVER (AG) SW6010B/SW6020 257 0 0% 0 0% 257 100% 0 0%
TETRAETHYL LEAD SW8270C 99 0 0% 0 0% 99 100% 99 100%

METHYL TERT-BUTYL ETHER MA-VPH 237 0 0% 0 0% 237 100% 237 100%
BENZENE MA-VPH 237 16 7% 16 7% 221 93% 221 93%
TOLUENE MA-VPH 237 15 6% 1 0.4% 222 94% 0 0%

ETHYLBENZENE MA-VPH 237 16 7% 5 2% 221 93% 7 3%
M-P XYLENE MA-VPH 237 39 16% 0 0% 198 84% 0 0%
O-XYLENE MA-VPH 237 32 14% 0 0% 205 86% 0 0%

TOTAL XYLENE MA-VPH 237 45 19% 0 0% 192 81% 0 0%
NAPHTHALENE MA-VPH 237 34 14% 10 4% 203 86% 5 2%

C9-C10 AROMATICS MA-VPH 237 47 20% 18 8% 190 80% 0 0%
C5-C8 ALIPHATICS MA-VPH 237 35 15% 18 8% 202 85% 1 0.4%

C9-C12 ALIPHATICS MA-VPH 237 54 23% 21 9% 183 77% 0 0%
TOTAL PURGEABLE HYDROCARBONS MA-VPH 237 70 30% 0 0% 167 70% 0 0%

TOT EXTRACTABLE HYDROCARBON           

(EPH Screen) (3)
SW8015M 204 201 99% 120 59% 3 1% 0 0%

C9-C18 ALIPHATICS MA-EPH 153 88 58% 39 25% 65 42% 0 0%
C19-C36 ALIPHATICS MA-EPH 153 146 95% 0 0% 7 5% 0 0%

C11-C22 AROMATICS MA-EPH 153 139 91% 45 29% 14 9% 0 0%
TOT EXTRACTABLE                           

HYDROCARBON  (EPH) (3)
MA-EPH 153 149 97% 0 0% 4 3% 0 0%

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

TABLE 5-1.  SURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

PHYSICAL PARAMETERS

METALS

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

TABLE 5-1.  SURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

2-METHYLNAPHTHALENE SW8270C 200 76 38% 16 8% 124 62% 0 0%
ACENAPHTHENE SW8270C 200 36 18% 0 0% 164 82% 0 0%

ACENAPHTHYLENE SW8270C 200 45 23% 0 0% 155 78% 0 0%
ANTHRACENE SW8270C 200 88 44% 0 0% 112 56% 0 0%

BENZO (A) ANTHRACENE SW8270C 200 116 58% 40 20% 84 42% 20 10%
BENZO (A) PYRENE SW8270C 200 134 67% 123 62% 66 33% 44 22%

BENZO (B) FLUORANTHENE SW8270C 200 136 68% 57 29% 64 32% 19 10%
BENZO (GHI) PERYLENE SW8270C 200 138 69% 0 0% 62 31% 0 0%

BENZO (K) FLUORANTHENE SW8270C 200 125 63% 4 2% 75 38% 0 0%
CHRYSENE SW8270C 200 137 69% 3 2% 63 32% 0 0%

DIBENZ (A,H) ANTHRACENE SW8270C 200 39 20% 35 18% 161 81% 80 40%
FLUORANTHENE SW8270C 200 148 74% 1 1% 52 26% 0 0%

FLUORENE SW8270C 200 74 37% 0 0% 126 63% 0 0%
INDENO (1,2,3-C,D) PYRENE SW8270C 200 137 69% 59 30% 63 32% 21 11%

NAPHTHALENE SW8270C 200 70 35% 3 2% 130 65% 0 0%
PHENANTHRENE SW8270C 200 139 70% 0 0% 61 31% 0 0%

PYRENE SW8270C 200 162 81% 1 1% 38 19% 0 0%

BENZENE SW8260B 89 8 9% 5 6% 81 91% 81 91%
BROMOBENZENE SW8260B 89 0 0% 0 0% 89 100% 3 3%

BROMOCHLOROMETHANE SW8260B 89 0 0% 0 0% 89 100% 3 3%
BROMODICHLOROMETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

BROMOFORM SW8260B 89 0 0% 0 0% 89 100% 3 3%
BROMOMETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

CARBON TETRACHLORIDE SW8260B 89 0 0% 0 0% 89 100% 89 100%
CHLOROBENZENE SW8260B 89 0 0% 0 0% 89 100% 3 3%
CHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 0 0%

2-CHLOROETHYL VINYL ETHER SW8260B 89 0 0% 0 0% 89 100% 0 0%
CHLOROFORM SW8260B 89 0 0% 0 0% 89 100% 89 100%

CHLOROMETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
2-CHLOROTOLUENE SW8260B 89 0 0% 0 0% 89 100% 0 0%
4-CHLOROTOLUENE SW8260B 89 0 0% 0 0% 89 100% 0 0%

CHLORODIBROMOMETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
1,2-DIBROMOETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
DIBROMOMETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

1,2-DICHLOROBENZENE SW8260B 89 0 0% 0 0% 89 100% 73 82%
1,3-DICHLOROBENZENE SW8260B 89 0 0% 0 0% 89 100% 0 0%
1,4-DICHLOROBENZENE SW8260B 89 0 0% 0 0% 89 100% 3 3%

DICHLORODIFLUOROMETHANE SW8260B 89 0 0% 0 0% 89 100% 0 0%

VOLATILE ORGANIC COMPOUNDS (VOCs)

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Tables\Section 5.3 Table 5‐1 ‐ 5‐2 ‐ 5‐3 Surface Soil Tables.xlsxTable 5‐1\HLN\03/10/15\065 2 of 3



ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

TABLE 5-1.  SURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

1,1-DICHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
1,2-DICHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

CIS-1,2-DICHLOROETHENE SW8260B 89 0 0% 0 0% 89 100% 3 3%
1,1-DICHLOROETHENE SW8260B 89 0 0% 0 0% 89 100% 89 100%

TRANS-1,2-DICHLOROETHENE SW8260B 89 0 0% 0 0% 89 100% 3 3%
1,2-DICHLOROPROPANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
1,3-DICHLOROPROPANE SW8260B 89 0 0% 0 0% 89 100% 0 0%
2,2-DICHLOROPROPANE SW8260B 89 0 0% 0 0% 89 100% 0 0%
1,1-DICHLOROPROPENE SW8260B 89 0 0% 0 0% 89 100% 0 0%

CIS-1,3-DICHLOROPROPENE SW8260B 89 0 0% 0 0% 89 100% 0 0%
TRANS-1,3-DICHLOROPROPENE SW8260B 89 0 0% 0 0% 89 100% 0 0%

ETHYLBENZENE SW8260B 89 10 11% 2 2% 79 89% 0 0%
METHYL TERT-BUTYL ETHER SW8260B 89 0 0% 0 0% 89 100% 89 100%
METHYLENE CHLORIDE (2)

SW8260B 89 1 1% 1 1% 88 99% 88 99%
2-BUTANONE (METHYL-                       

ETHYL-KETONE) SW8260B 89 0 0% 0 0% 89 100% 3 3%
STYRENE SW8260B 89 0 0% 0 0% 89 100% 2 2%

1,1,1,2-TETRACHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
1,1,2,2-TETRACHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

TETRACHLOROETHENE SW8260B 89 0 0% 0 0% 89 100% 89 100%
TOLUENE SW8260B 89 9 10% 2 2% 80 90% 0 0%

1,1,1-TRICHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 3 3%
1,1,2-TRICHLOROETHANE SW8260B 89 0 0% 0 0% 89 100% 89 100%

TRICHLOROETHENE SW8260B 89 0 0% 0 0% 89 100% 89 100%
TRICHLOROFLUOROMETHANE SW8260B 89 0 0% 0 0% 89 100% 0 0%

1,2,3-TRICHLOROPROPANE SW8260B 89 0 0% 0 0% 89 100% 89 100%
VINYL CHLORIDE SW8260B 89 0 0% 0 0% 89 100% 89 100%

M-P XYLENE SW8260B 89 9 10% 0 0% 80 90% 0 0%
O-XYLENE SW8260B 89 8 9% 0 0% 81 91% 0 0%

TOTAL XYLENE SW8260B 89 9 10% 0 0% 80 90% 2 2%

(2) Common laboratory contaminant.  Associated detection may be a false positive.
(3) EPH Screen values exceeding 200 mg/kg are used only to determine the need for fraction analysis. RBSL criteria for Total Extractable Hydrocarbons are evaluated for individual fractions.
Red - Indicates constituent detected at concentrations greater than the screening level/standard.
Blue - Indicates analyses for which detection limit was greater than the screening level/standard.

(1) Includes all surface soil analyses (Grids, Monitoring Wells, Paint Shop, TEL), all intervals (A,B,C), all methods.

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Tables\Section 5.3 Table 5‐1 ‐ 5‐2 ‐ 5‐3 Surface Soil Tables.xlsxTable 5‐1\HLN\03/10/15\065 3 of 3



TABLE 5-2.  SURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

 Direct 
Contact 

Residential 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening 

Level

MDEQ - 
RBSLs 

Commercial 
Surface

MDEQ - 
RBSLs 

Residential 
Surface TCLP

Background 
Surface Soil 

Values†
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

MOISTURE % BY WT. SW3550A % 316 316 1.5 36 0

pH OF SOIL & WASTE SW9045D s.u. 237 237 6.32 9.45 0

ARSENIC (AS) SW6010B/SW6020 mg/kg 22.5(4) 22.5(4) 22.5(4) 7 283 283 1 90 15 PS33 A 0-6"

BARIUM (BA) SW6010B/SW6020 mg/kg 22000 1500 421 150 257 257 103 3610 47 YMW-22 B 6-12"

CADMIUM (CD) SW6010B/SW6020 mg/kg 98 7 <1 257 16 1 6 0

CHROMIUM (CR) SW6010B/SW6020 mg/kg 180000 12000 1800000 20 257 257 7 93 0

LEAD (PB) SW6010B/SW6020 mg/kg 800 400 140 20 171 171 8 26700 98 YMW-21 A 0-6"

LEAD (PB)-Sieved SW6010B/SW6020 mg/kg 800 400 140 18 316 316 8 22400 148 YMW-21 B 6-12"

LEAD (PB) TCLP TCLP/SW6020 mg/L 5 -- 33 6 0.2 1.5 0

MERCURY (HG) SW7471A mg/kg 4 0.94 1 <1 257 7 1 5 7 PS10 A 0-6"

SELENIUM (SE) SW6010B/SW6020 mg/kg 580 39 2.6 <1 283 0 0

SILVER (AG) SW6010B/SW6020 mg/kg 580 39 8.51 <1 257 0 0

TETRAETHYL LEAD SW8270C mg/kg 0.0082 0.00062 0.000047 -- 99 0 0

METHYL TERT-BUTYL ETHER MA-VPH mg/kg 0.08 0.08 237 0 0
BENZENE MA-VPH mg/kg 0.04 0.04 237 16 0.049 39 16 YMW-14 C 12-24"
TOLUENE MA-VPH mg/kg 10 10 237 15 0.043 37 1 YMW-14 C 12-24"

ETHYLBENZENE MA-VPH mg/kg 10 6 237 16 0.041 35 5 YMW-14 C 12-24"
M-P XYLENE MA-VPH mg/kg 240 56 100 237 39 0.045 52 0
O-XYLENE MA-VPH mg/kg 280 65 100 237 32 0.041 14 0

TOTAL XYLENE MA-VPH mg/kg 200 70 237 45 0.049 67 0
NAPHTHALENE MA-VPH mg/kg 9 4 237 34 0.053 45 10 5 A 0-6"

C9-C10 AROMATICS MA-VPH mg/kg 100 100 237 47 2 4010 18 YMW-18 C 12-24"
C5-C8 ALIPHATICS MA-VPH mg/kg 200 60 237 35 2 3950 18 YMW-14 C 12-24"
C9-C12 ALIPHATICS MA-VPH mg/kg 700 100 237 54 1.3 4240 21 YMW-18 C 12-24"
TOTAL PURGEABLE 

HYDROCARBONS MA-VPH mg/kg 237 70 1.8 15100 0

TOT EXTRACTABLE 

HYDROCARBON  (EPHscr) (3)
SW8015M mg/kg 200(2) 200(2)

204 201 16 38500 120 45 B 6-12"
C9-C18 ALIPHATICS MA-EPH mg/kg 1000 200 153 88 10 14600 39 YMW-18 C 12-24"
C19-C36 ALIPHATICS MA-EPH mg/kg 100000 20000 153 146 16 12500 0

C11-C22 AROMATICS MA-EPH mg/kg 400 400 153 139 12 11700 45 45 B 6-12"
TOT EXTRACTABLE 

HYDROCARBON  (EPH) (3)
MA-EPH mg/kg 153 149 11 37200 0

2-METHYLNAPHTHALENE SW8270C mg/kg 300 23 1.9 -- 200 76 0.004 44 16 45 C 12-24"
ACENAPHTHENE SW8270C mg/kg 200 200 <0.0042 200 36 0.0065 46 0

ACENAPHTHYLENE SW8270C mg/kg -- 200 45 0.005 1.3 0
ANTHRACENE SW8270C mg/kg 4000 2000 <0.0042 200 88 0.0046 137 0

BENZO (A) ANTHRACENE SW8270C mg/kg 2 0.2 0.019 200 116 0.0074 187 40 36 A 0-6"
BENZO (A) PYRENE SW8270C mg/kg 0.2 0.02 0.027 200 134 0.0068 147 123 36 A 0-6"

BENZO (B) FLUORANTHENE SW8270C mg/kg 2 0.2 0.025 200 136 0.0081 127 57 36 A 0-6"
BENZO (GHI) PERYLENE SW8270C mg/kg -- 200 138 0.0038 74 0

BENZO (K) FLUORANTHENE SW8270C mg/kg 20 2 0.012 200 125 0.0039 91 4 36 A 0-6"
CHRYSENE SW8270C mg/kg 200 20 0.013 200 137 0.0062 164 3 36 A 0-6"

DIBENZ (A,H) ANTHRACENE SW8270C mg/kg 0.2 0.02 <0.0042 200 39 0.0093 49 35 36 A 0-6"
FLUORANTHENE SW8270C mg/kg 500 300 0.035 200 148 0.0048 407 1 36 A 0-6"

PHYSICAL PARAMETERS

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

METALS
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TABLE 5-2.  SURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

 Direct 
Contact 

Residential 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening 

Level

MDEQ - 
RBSLs 

Commercial 
Surface

MDEQ - 
RBSLs 

Residential 
Surface TCLP

Background 
Surface Soil 

Values†
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

FLUORENE SW8270C mg/kg 600 300 <0.0042 200 74 0.0041 50 0
INDENO (1,2,3-C,D) PYRENE SW8270C mg/kg 2 0.2 0.023 200 137 0.0093 102 59 36 A 0-6"

NAPHTHALENE SW8270C mg/kg 9 4 <0.0042 200 70 0.0048 9.2 3 45 C 12-24"
PHENANTHRENE SW8270C mg/kg -- 200 139 0.0038 392 0

PYRENE SW8270C mg/kg 2000 200 0.037 200 162 0.0059 320 1 36 A 0-6"

BENZENE SW8260B mg/kg 0.04 0.04 89 8 0.026 14 5 YMW-14 C 12-24"
BROMOBENZENE SW8260B mg/kg 180 29 0.42 89 0 0

BROMOCHLOROMETHANE SW8260B mg/kg 63 15 0.21 89 0 0
BROMODICHLOROMETHANE SW8260B mg/kg 1.3 0.29 0.028 89 0 0

BROMOFORM SW8260B mg/kg 290 67 0.21 89 0 0
BROMOMETHANE SW8260B mg/kg 3 0.68 0.025 89 0 0

CARBON TETRACHLORIDE SW8260B mg/kg 2.9 0.65 0.012 89 0 0
CHLOROBENZENE SW8260B mg/kg 130 28 0.68 89 0 0
CHLOROETHANE SW8260B mg/kg 5700 1400 59 89 0 0

2-CHLOROETHYL VINYL ETHER SW8260B mg/kg 89 0 0
CHLOROFORM SW8260B mg/kg 1.4 0.32 0.195 89 0 0

CHLOROMETHANE SW8260B mg/kg 46 11 0.077 89 0 0
2-CHLOROTOLUENE SW8260B mg/kg 2300 160 2.3 89 0 0
4-CHLOROTOLUENE SW8260B mg/kg 2300 160 2.4 89 0 0

CHLORODIBROMOMETHANE SW8260B mg/kg 3.2 0.73 0.01 89 0 0
1,2-DIBROMOETHANE SW8260B mg/kg 0.00002 0.00002 89 0 0
DIBROMOMETHANE SW8260B mg/kg 9.8 2.3 0.02 89 0 0

1,2-DICHLOROBENZENE SW8260B mg/kg 930 180 5.8 89 0 0
1,3-DICHLOROBENZENE SW8260B mg/kg 89 0 0
1,4-DICHLOROBENZENE SW8260B mg/kg 11 2.6 0.72 89 0 0

DICHLORODIFLUOROMETHANE SW8260B mg/kg 37 8.7 15 89 0 0
1,1-DICHLOROETHANE SW8260B mg/kg 16 3.6 0.0078 89 0 0
1,2-DICHLOROETHANE SW8260B mg/kg 0.01 0.01 89 0 0

CIS-1,2-DICHLOROETHENE SW8260B mg/kg 230 16 0.21 89 0 0
1,1-DICHLOROETHENE SW8260B mg/kg 100 23 0.0025 89 0 0

TRANS-1,2-DICHLOROETHENE SW8260B mg/kg 2300 160 0.29 89 0 0
1,2-DICHLOROPROPANE SW8260B mg/kg 4.4 1 0.017 89 0 0
1,3-DICHLOROPROPANE SW8260B mg/kg 2300 160 1.3 89 0 0
2,2-DICHLOROPROPANE SW8260B mg/kg 89 0 0
1,1-DICHLOROPROPENE SW8260B mg/kg 89 0 0

CIS-1,3-DICHLOROPROPENE SW8260B mg/kg 89 0 0
TRANS-1,3-DICHLOROPROPENE SW8260B mg/kg 89 0 0

ETHYLBENZENE SW8260B mg/kg 10 6 89 10 0.046 12 2 25 C 12-24"
METHYL TERT-BUTYL ETHER SW8260B mg/kg 0.08 0.08 89 0 0

METHYLENE CHLORIDE (2) SW8260B mg/kg 1000 57 0.013 89 1 0.2 0.2 1 44 B 6-12"
2-BUTANONE (METHYL-ETHYL-

KETONE) SW8260B mg/kg 19000 2700 12 89 0 0
STYRENE SW8260B mg/kg 3500 600 1.1 89 0 0

1,1,1,2-TETRACHLOROETHANE SW8260B mg/kg 8.8 2 0.0022 89 0 0
1,1,2,2-TETRACHLOROETHANE SW8260B mg/kg 2.7 0.6 0.0078 89 0 0

TETRACHLOROETHENE SW8260B mg/kg 100 24 0.023 89 0 0
TOLUENE SW8260B mg/kg 10 10 89 9 0.031 13 2 YMW-14 C 12-24"

1,1,1-TRICHLOROETHANE SW8260B mg/kg 3600 810 0.7 89 0 0
1,1,2-TRICHLOROETHANE SW8260B mg/kg 5 1.1 0.0096 89 0 0

TRICHLOROETHENE SW8260B mg/kg 6 0.94 0.018 89 0 0

VOLATILE ORGANIC COMPOUNDS (VOCs)
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TABLE 5-2.  SURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

 Direct 
Contact 

Residential 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening 

Level

MDEQ - 
RBSLs 

Commercial 
Surface

MDEQ - 
RBSLs 

Residential 
Surface TCLP

Background 
Surface Soil 

Values†
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

TRICHLOROFLUOROMETHANE SW8260B mg/kg 310 73 66.4 89 0 0
1,2,3-TRICHLOROPROPANE SW8260B mg/kg 0.11 0.0051 0.0000032 89 0 0

VINYL CHLORIDE SW8260B mg/kg 1.7 0.059 0.0007 89 0 0
M-P XYLENE SW8260B mg/kg 240 56 100 89 9 0.13 21 0
O-XYLENE SW8260B mg/kg 280 65 100 89 8 0.16 5 0

TOTAL XYLENE SW8260B mg/kg 200 70 89 9 0.13 25 0

# - DEQ Direct Contact Screening levels.
†- Determined by the January 29, 2014 Background Soils Data Submittal, lowest value of SP-SS-A or NP-SS-A.

(2) Common laboratory contaminant.  Associated detection may be a false positive.
(3) EPH Screen values exceeding 200 mg/kg are used only to determine the need for fraction analysis. RBSL criteria for Total Extractable Hydrocarbons are evaluated for individual fractions.
(4) Compared to Background Concentrations of Inorganic Constituents in Montana Surface Soils Report: http://deq.mt.gov/StateSuperfund/background.mcpx.

Red - Indicates constituent detected at concentrations greater than the screening level/standard.

(1)  Includes all surface soil analyses (Grids, Monitoring Wells, Paint Shop, TEL), all intervals (A,B,C), all methods.
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ANALYTE METHOD UNITS
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

ARSENIC (AS) SW6010B/SW6020 mg/kg 283 283 100% 15 5%

BARIUM (BA) SW6010B/SW6020 mg/kg 257 257 100% 47 18%

LEAD (PB) SW6010B/SW6020 mg/kg 171 171 100% 98 57%

LEAD (PB)-Sieved SW6010B/SW6020 mg/kg 316 316 100% 148 47%

MERCURY (HG) SW7471A mg/kg 257 7 3% 7 3%

BENZENE MA-VPH mg/kg 237 16 7% 16 7%

TOLUENE MA-VPH mg/kg 237 15 6% 1 0.4%

ETHYLBENZENE MA-VPH mg/kg 237 16 7% 5 2%

NAPHTHALENE MA-VPH mg/kg 237 34 14% 10 4%

C9-C10 AROMATICS MA-VPH mg/kg 237 47 20% 18 8%

C5-C8 ALIPHATICS MA-VPH mg/kg 237 35 15% 18 8%

C9-C12 ALIPHATICS MA-VPH mg/kg 237 54 23% 21 9%

C9-C18 ALIPHATICS MA-EPH mg/kg 153 88 58% 39 25%

C11-C22 AROMATICS MA-EPH mg/kg 153 139 91% 45 29%

2-METHYLNAPHTHALENE SW8270C mg/kg 200 76 38% 16 8%

BENZO (A) ANTHRACENE SW8270C mg/kg 200 116 58% 40 20%

BENZO (A) PYRENE SW8270C mg/kg 200 134 67% 123 62%

BENZO (B) FLUORANTHENE SW8270C mg/kg 200 136 68% 57 29%

BENZO (K) FLUORANTHENE SW8270C mg/kg 200 125 63% 4 2%

CHRYSENE SW8270C mg/kg 200 137 69% 3 2%

DIBENZ (A,H) ANTHRACENE SW8270C mg/kg 200 39 20% 35 18%

FLUORANTHENE SW8270C mg/kg 200 148 74% 1 1%

INDENO (1,2,3-C,D) PYRENE SW8270C mg/kg 200 137 69% 59 30%

NAPHTHALENE SW8270C mg/kg 200 70 35% 3 2%

PYRENE SW8270C mg/kg 200 162 81% 1 1%

BENZENE SW8260B mg/kg 89 8 9% 5 6%

ETHYLBENZENE SW8260B mg/kg 89 10 11% 2 2%

METHYLENE CHLORIDE (2)
SW8260B mg/kg 89 1 1% 1 1%

TOLUENE SW8260B mg/kg 89 9 10% 2 2%

(2) Common laboratory contaminant.  Associated detection may be a false positive.

TABLE 5-3.  SURFACE SOIL CONSTITUENT EXCEEDANCES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTED   
ANALYSES

(1)  Includes all surface soil analyses (Grids, Monitoring Wells, Paint Shop, TEL), all intervals (A,B,C), all methods.

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)

METALS

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

VOLATILE ORGANIC COMPOUNDS (VOCs)

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

MOISTURE % BY WT. SW3550A 392 392 100% 0 0% 0 0% 0 0%
pH OF SOIL & WASTE SW9045D 392 392 100% 0 0% 0 0% 0 0%

ARSENIC (AS) SW6020 392 392 100% 4 1% 0 0% 0 0%
BARIUM (BA) SW6010B/SW6020 332 332 100% 5 2% 0 0% 0 0%

CADMIUM (CD) SW6010B/SW6020 332 2 1% 0 0% 330 99% 0 0%
CHROMIUM (CR) SW6010B/SW6020 332 332 100% 0 0% 0 0% 0 0%

LEAD (PB) SW6010B/SW6020 392 390 99% 31 8% 2 1% 0 0%
MERCURY (HG) SW7471A/B 332 2 1% 2 1% 330 99% 0 0%
SELENIUM (SE) SW6020 392 3 1% 0 0% 389 99% 0 0%

SILVER (AG) SW6010B/SW6020 332 1 0.3% 0 0% 331 100% 0 0%
TETRAETHYL LEAD SW8270C/SW8270C-H 23 3 13% 3 13% 20 87% 18 78%

METHYL TERT-BUTYL ETHER MA-VPH 392 0 0% 0 0% 392 100% 392 100%
BENZENE MA-VPH 392 58 15% 58 15% 334 85% 334 85%
TOLUENE MA-VPH 392 29 7% 3 1% 363 93% 0 0%

ETHYLBENZENE MA-VPH 392 69 18% 54 14% 323 82% 50 13%
M-P XYLENE MA-VPH 392 86 22% 9 2% 306 78% 0 0%

O-XYLENE MA-VPH 392 84 21% 1 0.3% 308 79% 0 0%
TOTAL XYLENE MA-VPH 392 102 26% 3 1% 290 74% 0 0%
NAPHTHALENE MA-VPH 392 66 17% 48 12% 326 83% 63 16%

C9-C10 AROMATICS MA-VPH 392 230 59% 187 48% 162 41% 0 0%
C5-C8 ALIPHATICS MA-VPH 392 189 48% 123 31% 203 52% 5 1%

C9-C12 ALIPHATICS MA-VPH 392 232 59% 121 31% 160 41% 0 0%
TOTAL PURGEABLE                  

HYDROCARBONS MA-VPH 392 249 64% 0 0% 143 36% 0 0%

TOT EXTRACTABLE HYDROCARBON  

(EPH Screen) (3)
SW8015M 103 53 51% 30 29% 50 49% 0 0%

C11-C22 AROMATICS MA-EPH 319 238 75% 165 52% 81 25% 0 0%
C9-C18 ALIPHATICS MA-EPH 319 229 72% 98 31% 90 28% 0 0%
C19-C36 ALIPHATICS MA-EPH 319 252 79% 0 0% 67 21% 0 0%

TOT EXTRACTABLE HYDROCARBON  

(EPH) (3)
MA-EPH 319 270 85% 0 0% 49 15% 6 2%

PHYSICAL PARAMETERS

METALS

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES

2-METHYLNAPHTHALENE SW8270C 319 213 67% 118 37% 106 33% 0 0%
ACENAPHTHENE SW8270C 319 157 49% 0 0% 162 51% 0 0%

ACENAPHTHYLENE SW8270C 319 16 5% 0 0% 303 95% 0 0%
ANTHRACENE SW8270C 319 181 57% 0 0% 138 43% 0 0%

BENZO (A) ANTHRACENE SW8270C 319 161 50% 0 0% 158 50% 0 0%
BENZO (A) PYRENE (2)

SW8270C 319 121 38% 1 0.3% 198 62% 6 2%
BENZO (B) FLUORANTHENE SW8270C 319 122 38% 0 0% 197 62% 0 0%

BENZO (GHI) PERYLENE SW8270C 319 108 34% 0 0% 211 66% 0 0%
BENZO (K) FLUORANTHENE SW8270C 319 100 31% 0 0% 219 69% 0 0%

CHRYSENE SW8270C 319 163 51% 0 0% 156 49% 0 0%
DIBENZ (A,H) ANTHRACENE SW8270C 319 31 10% 0 0% 288 90% 7 2%

FLUORANTHENE SW8270C 319 170 53% 0 0% 149 47% 0 0%
FLUORENE SW8270C 319 215 67% 0 0% 104 33% 0 0%

INDENO (1,2,3-C,D) PYRENE SW8270C 319 119 37% 0 0% 200 63% 0 0%
NAPHTHALENE SW8270C 319 203 64% 32 10% 116 36% 0 0%
PHENANTHRENE SW8270C 319 247 77% 0 0% 72 23% 0 0%

PYRENE SW8270C 319 249 78% 0 0% 70 22% 0 0%

BENZENE SW8260B 70 30 43% 27 39% 40 57% 40 57%
BROMOBENZENE SW8260B 70 0 0% 0 0% 70 100% 3 4%

BROMOCHLOROMETHANE SW8260B 70 0 0% 0 0% 70 100% 6 9%
BROMODICHLOROMETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

BROMOFORM SW8260B 70 0 0% 0 0% 70 100% 6 9%
BROMOMETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

CARBON TETRACHLORIDE SW8260B 70 0 0% 0 0% 70 100% 70 100%
CHLOROBENZENE SW8260B 70 1 1% 1 1% 69 99% 3 4%

CHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 0 0%
2-CHLOROETHYL VINYL ETHER SW8260B 70 0 0% 0 0% 70 100% 0 0%

CHLOROFORM SW8260B 70 0 0% 0 0% 70 100% 70 100%
CHLOROMETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

2-CHLOROTOLUENE SW8260B 70 0 0% 0 0% 70 100% 0 0%
4-CHLOROTOLUENE SW8260B 70 0 0% 0 0% 70 100% 0 0%

CHLORODIBROMOMETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
1,2-DIBROMOETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
DIBROMOMETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

1,2-DICHLOROBENZENE SW8260B 70 0 0% 0 0% 70 100% 0 0%
1,3-DICHLOROBENZENE SW8260B 70 0 0% 0 0% 70 100% 0 0%
1,4-DICHLOROBENZENE SW8260B 70 1 1% 0 0% 69 99% 3 4%

DICHLORODIFLUOROMETHANE SW8260B 70 0 0% 0 0% 70 100% 0 0%

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)

VOLATILE ORGANIC COMPOUNDS (VOCs)
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES

1,1-DICHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
1,2-DICHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

CIS-1,2-DICHLOROETHENE SW8260B 70 0 0% 0 0% 70 100% 6 9%
1,1-DICHLOROETHENE SW8260B 70 0 0% 0 0% 70 100% 70 100%

TRANS-1,2-DICHLOROETHENE SW8260B 70 0 0% 0 0% 70 100% 3 4%
1,2-DICHLOROPROPANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
1,3-DICHLOROPROPANE SW8260B 70 0 0% 0 0% 70 100% 2 3%
2,2-DICHLOROPROPANE SW8260B 70 0 0% 0 0% 70 100% 0 0%
1,1-DICHLOROPROPENE SW8260B 70 0 0% 0 0% 70 100% 0 0%

CIS-1,3-DICHLOROPROPENE SW8260B 70 0 0% 0 0% 70 100% 0 0%
TRANS-1,3-DICHLOROPROPENE SW8260B 70 0 0% 0 0% 70 100% 0 0%

ETHYLBENZENE SW8260B 70 36 51% 9 13% 34 49% 0 0%
METHYL TERT-BUTYL ETHER SW8260B 70 0 0% 0 0% 70 100% 70 100%

METHYLENE CHLORIDE SW8260B 70 0 0% 0 0% 70 100% 70 100%
2-BUTANONE (METHYL-              

ETHYL-KETONE) SW8260B 70 0 0% 0 0% 70 100% 3 4%
STYRENE SW8260B 70 0 0% 0 0% 70 100% 2 3%

1,1,1,2-TETRACHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
1,1,2,2-TETRACHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

TETRACHLOROETHENE SW8260B 70 0 0% 0 0% 70 100% 70 100%
TOLUENE SW8260B 70 26 37% 0 0% 44 63% 0 0%

1,1,1-TRICHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 3 4%
1,1,2-TRICHLOROETHANE SW8260B 70 0 0% 0 0% 70 100% 70 100%

TRICHLOROETHENE SW8260B 70 0 0% 0 0% 70 100% 70 100%
TRICHLOROFLUOROMETHANE SW8260B 70 0 0% 0 0% 70 100% 0 0%

1,2,3-TRICHLOROPROPANE SW8260B 70 0 0% 0 0% 70 100% 70 100%
VINYL CHLORIDE SW8260B 70 0 0% 0 0% 70 100% 70 100%

M-P XYLENE SW8260B 70 34 49% 0 0% 36 51% 0 0%
O-XYLENE SW8260B 70 34 49% 0 0% 36 51% 0 0%

TOTAL XYLENE SW8260B 70 36 51% 0 0% 34 49% 0 0%

FLASH POINT,PMCC (F) SW1010M 1 1 100% 0 0% 0 0% 0 0%

CYANIDE (CN) SW846CH7 1 0 0% 0 0% 1 100% 0 0%

SULFIDE AS S SW846CH7 1 0 0% 0 0% 1 100% 0 0%

ARSENIC (AS) SW6020 1 0 0% 0 0% 1 100% 0 0%
BARIUM (BA) SW6020 1 0 0% 0 0% 1 100% 0 0%

CADMIUM (CD) SW6020 1 0 0% 0 0% 1 100% 0 0%
CHROMIUM (CR) SW6020 1 0 0% 0 0% 1 100% 0 0%

LEAD (PB) SW6020 1 1 100% 0 0% 0 0% 0 0%
MERCURY (HG) SW7470A 1 0 0% 0 0% 1 100% 0 0%

WASTE CHARACTERISTICS

TCLP
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES

SELENIUM (SE) SW6020 1 0 0% 0 0% 1 100% 0 0%
SILVER (AG) SW6020 1 0 0% 0 0% 1 100% 0 0%

BENZENE SW8260B 1 1 100% 0 0% 0 0% 0 0%
CARBON TETRACHLORIDE SW8260B 1 0 0% 0 0% 1 100% 0 0%

CHLOROBENZENE SW8260B 1 0 0% 0 0% 1 100% 0 0%
CHLOROFORM SW8260B 1 0 0% 0 0% 1 100% 0 0%

1,1-DICHLOROETHENE SW8260B 1 0 0% 0 0% 1 100% 0 0%
1,2-DICHLOROETHANE SW8260B 1 0 0% 0 0% 1 100% 0 0%

1,4-DICHLOROBENZENE SW8260B 1 0 0% 0 0% 1 100% 0 0%

2-BUTANONE (METHYL-              
ETHYL-KETONE) SW8260B 1 0 0% 0 0% 1 100% 0 0%

TETRACHLOROETHENE SW8260B 1 0 0% 0 0% 1 100% 0 0%
TRICHLOROETHENE SW8260B 1 0 0% 0 0% 1 100% 0 0%

VINYL CHLORIDE SW8260B 1 0 0% 0 0% 1 100% 0 0%
TOTAL CRESOLS SW8270C 1 0 0% 0 0% 1 100% 0 0%
CRESOLS (M,P) SW8270C 1 0 0% 0 0% 1 100% 0 0%
CRESOLS (O) SW8270C 1 0 0% 0 0% 1 100% 0 0%

PENTACHLOROPHENOL SW8270C 1 0 0% 0 0% 1 100% 0 0%
2,4,5-TRICHLOROPHENOL SW8270C 1 0 0% 0 0% 1 100% 0 0%
2,4,6-TRICHLOROPHENOL SW8270C 1 0 0% 0 0% 1 100% 0 0%

2,4-DINITROTOLUENE SW8270C 1 0 0% 0 0% 1 100% 0 0%
HEXACHLOROBUTADIENE SW8270C 1 0 0% 0 0% 1 100% 0 0%

HEXACHLOROBENZENE SW8270C 1 0 0% 0 0% 1 100% 0 0%
HEXACHLOROETHANE SW8270C 1 0 0% 0 0% 1 100% 0 0%

NITROBENZENE SW8270C 1 0 0% 0 0% 1 100% 0 0%
PYRIDINE SW8270C 1 0 0% 0 0% 1 100% 0 0%

CHLORDANE SW8081A 1 0 0% 0 0% 1 100% 0 0%
HEPTACHLOR SW8081A 1 0 0% 0 0% 1 100% 0 0%

HEPTACHLOR EPOXIDE SW8081A 1 0 0% 0 0% 1 100% 0 0%
ENDRIN SW8081A 1 0 0% 0 0% 1 100% 0 0%

GAMMA-BHC(LINDANE) SW8081A 1 0 0% 0 0% 1 100% 0 0%
METHOXYCHLOR SW8081A 1 0 0% 0 0% 1 100% 0 0%

TOXAPHENE SW8081A 1 0 0% 0 0% 1 100% 0 0%
2,4-D SW8151A 1 0 0% 0 0% 1 100% 0 0%

2,4,5-TP  (SILVEX) SW8151A 1 0 0% 0 0% 1 100% 0 0%

1,2,4-TRICHLOROBENZENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
1,2-DICHLOROBENZENE SW8270C-H 2 0 0% 0 0% 2 100% 1 50%
1,3-DICHLOROBENZENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
1,4-DICHLOROBENZENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

1-METHYLNAPHTHALENE SW8270C-H 2 2 100% 2 100% 0 0% 0 0%
2,4,5-TRICHLOROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

SEMIVOLATILES
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
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Exceedances

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES

2,4,6-TRICHLOROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
2,4-DICHLOROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
2,4-DIMETHYLPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 1 50%

2,4-DINITROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
2,4-DINITROTOLUENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
2,6-DINITROTOLUENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

2-CHLORONAPHTHALENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
2-CHLOROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

2-METHYLNAPHTHALENE SW8270C-H 2 2 100% 2 100% 0 0% 0 0%
2-NITROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

3,3-DICHLOROBENZIDINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
4,6-DINITRO-2-METHYLPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

4-BROMOPHENYL PHENYL ETHER SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
4-CHLORO-3-METHYLPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

4-CHLOROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
4-CHLOROPHENYL PHENYL ETHER SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

4-NITROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
ACENAPHTHENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

ACENAPHTHYLENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
ANTHRACENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

1,2-DIPHENYLHYDRAZINE 
(AZOBENZENE) SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

BENZIDINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
BENZO (A) ANTHRACENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

BENZO (A) PYRENE SW8270C-H 2 0 0% 0 0% 2 100% 1 50%
BENZO (B) FLUORANTHENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

BENZO (GHI) PERYLENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
BENZO (K) FLUORANTHENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

BIS (2-CHLOROETHOXY) METHANE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
BIS (2-CHLOROETHYL) ETHER SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

BIS (2-CHLOROISOPROPYL) ETHER SW8270C-H 2 0 0% 0 0% 2 100% 1 50%
BIS (2-ETHYLHEXYL) PHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

BUTYL BENZYL PHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
CHRYSENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

DIBENZ (A,H) ANTHRACENE SW8270C-H 2 0 0% 0 0% 2 100% 1 50%
DIETHYL-  PHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

DIMETHYL-  PHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
DI-N-BUTYLPHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
DI-N-OCTYLPHTHALATE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

FLUORANTHENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
FLUORENE SW8270C-H 2 1 50% 0 0% 1 50% 0 0%

HEXACHLORO-  BENZENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
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Analyses

% Detected 
Analyses
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Exceedance

% Detected 
Exceedances

# Non-detect 
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% Non-detect 
Analyses

# Non-Detect 
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Exceedances

TABLE 5-4.  SUBSURFACE SOILS ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSES

HEXACHLORO-   BUTADIENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
DIENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

HEXACHLORO-  ETHANE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
INDENO (1,2,3-C,D) PYRENE SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

ISOPHORONE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
CRESOLS (M,P) SW8270C-H 2 0 0% 0 0% 2 100% 0 0%

NAPHTHALENE SW8270C-H 2 2 100% 1 50% 0 0% 0 0%
NITROBENZENE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

N-NITROSODIMETHYLAMINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
N-NITROSO-DI-N-PROPYLAMINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%
N-NITROSODI-  PHENYLAMINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

CRESOLS (O) SW8270C-H 2 0 0% 0 0% 2 100% 1 50%
PENTACHLO-  ROPHENOL SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

PHENANTHRENE SW8270C-H 2 2 100% 0 0% 0 0% 0 0%
PHENOL SW8270C-H 2 0 0% 0 0% 2 100% 0 0%
PYRENE SW8270C-H 2 1 50% 0 0% 1 50% 0 0%

PYRIDINE SW8270C-H 2 0 0% 0 0% 2 100% 2 100%

(2) Detected value is qualified as non-detect "U" due to contamination in associated blank.

Red - Indicates constituent detected at concentrations greater than the screening level/standard.
Blue - Indicates analyses for which detection limit was greater than the screening level/standard.

(3) EPH Screen values exceeding 200 mg/kg are used only to determine the need for fraction analysis. RBSL criteria for Total Extractable Hydrocarbons are evaluated for individual fractions.

(1) Inclusive of all subsurface soil analyses (Grid, MW, Opportunity), all intervals (A,B,C).
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

MOISTURE % BY WT. SW3550A % 392 392 2.6 41 0
pH OF SOIL & WASTE SW9045D s.u. 392 392 7 10.4 0

ARSENIC (AS) SW6020 mg/kg 22.5 (4) 22.5 (4) 392 392 1 39 4 1-ST-A A 2-4
BARIUM (BA) SW6010B/SW6020 mg/kg 22000 421 332 332 34 806 5 1-ST-A A 2-4

CADMIUM (CD) SW6010B/SW6020 mg/kg 98 332 2 2 10 0
CHROMIUM (CR) SW6010B/SW6020 mg/kg 180000 1800000 332 332 8 63 0

LEAD (PB) SW6010B/SW6020 mg/kg 800 140 392 390 2 38400 31 30 A 4-6

MERCURY (HG) SW7471A/B mg/kg 4 1 332 2 1 1 2
1-ST-A /      
YMW-22 A/B 2-4/8-10'

SELENIUM (SE) SW6020 mg/kg 580 2.6 392 3 1 2 0
SILVER (AG) SW6010B/SW6020 mg/kg 580 8.51 332 1 2 2 0

TETRAETHYL LEAD SW8270C mg/kg 0.0082 0.000047 23 3 0.091 0.51 3 28 A 6-7.3

METHYL TERT-BUTYL ETHER MA-VPH mg/kg 0.08 392 0 0
BENZENE MA-VPH mg/kg 0.04 392 58 0.071 50 58 16 C 8-13
TOLUENE MA-VPH mg/kg 10 392 29 0.076 16 3 17 C 8-9.2

ETHYLBENZENE MA-VPH mg/kg 10 392 69 0.064 205 54 YMW-15 A 2-4
M-P XYLENE MA-VPH mg/kg 240 100 392 86 0.066 406 9 YMW-15 A 2-4
O-XYLENE MA-VPH mg/kg 280 100 392 84 0.062 215 1 39 B 8-11.5'

TOTAL XYLENE MA-VPH mg/kg 200 392 102 0.066 406 3 YMW-15 A 2-4
NAPHTHALENE MA-VPH mg/kg 9 392 66 0.66 259 48 39 B 8-11.5

C9-C10 AROMATICS MA-VPH mg/kg 100 392 230 1.9 23600 187 39 B 8-11.5
C5-C8 ALIPHATICS MA-VPH mg/kg 200 392 189 2.3 8110 123 YMW-15 A 2-4
C9-C12 ALIPHATICS MA-VPH mg/kg 1000 392 232 0.76 33900 121 39 B 8-11.5
TOTAL PURGEABLE 

HYDROCARBONS MA-VPH mg/kg 392 249 2.1 57400 0

TOT EXTRACTABLE HYDROCARBON

(EPHscr) (3)
SW8015M mg/kg 200 103 53 12 23400 30 49 A 6-7.2

C11-C22 AROMATICS MA-EPH mg/kg 400 319 238 13 21200 165 4-ST-A/45 A/B 3-4/4-4.9
C9-C18 ALIPHATICS MA-EPH mg/kg 2000 319 229 12 35000 98 39 B 8-11.5
C19-C36 ALIPHATICS MA-EPH mg/kg 100000 319 252 12 18800 0

TOT EXTRACTABLE HYDROCARBON

(EPH) (3)
MA-EPH mg/kg 319 270 11 85900 0

2-METHYLNAPHTHALENE SW8270C mg/kg 300 1.9 319 213 0.0034 182 118 39 B 8-11.5
ACENAPHTHENE SW8270C mg/kg 200 319 157 0.0053 7.6 0

ACENAPHTHYLENE SW8270C mg/kg 319 16 0.0054 0.96 0
ANTHRACENE SW8270C mg/kg 4000 319 181 0.0038 5.9 0

BENZO (A) ANTHRACENE SW8270C mg/kg 10 319 161 0.0041 5.5 0

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

METALS

PHYSICAL PARAMETERS

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth
BENZO (A) PYRENE (2)

SW8270C mg/kg 4 319 121 0.004 5.9 1 77 A 2-4
BENZO (B) FLUORANTHENE SW8270C mg/kg 50 319 122 0.005 5.6 0

BENZO (GHI) PERYLENE SW8270C mg/kg 319 108 0.0041 3.6 0
BENZO (K) FLUORANTHENE SW8270C mg/kg 500 319 100 0.0038 2.7 0

CHRYSENE SW8270C mg/kg 2000 319 163 0.0041 6.3 0
DIBENZ (A,H) ANTHRACENE SW8270C mg/kg 5 319 31 0.0051 1.3 0

FLUORANTHENE SW8270C mg/kg 500 319 170 0.004 15 0
FLUORENE SW8270C mg/kg 600 319 215 0.0045 18 0

INDENO (1,2,3-C,D) PYRENE SW8270C mg/kg 50 319 119 0.0038 6.2 0
NAPHTHALENE SW8270C mg/kg 9 319 203 0.0042 72 32 39 B 8-11.5
PHENANTHRENE SW8270C mg/kg 319 247 0.0042 26 0

PYRENE SW8270C mg/kg 2000 319 249 0.0039 14 0

BENZENE SW8260B mg/kg 0.04 70 30 0.027 11 27 26 C 11-14.5
BROMOBENZENE SW8260B mg/kg 180 0.42 70 0 0

BROMOCHLOROMETHANE SW8260B mg/kg 63 0.21 70 0 0
BROMODICHLOROMETHANE SW8260B mg/kg 1.3 0.028 70 0 0

BROMOFORM SW8260B mg/kg 290 0.21 70 0 0
BROMOMETHANE SW8260B mg/kg 3 0.025 70 0 0

CARBON TETRACHLORIDE SW8260B mg/kg 2.9 0.012 70 0 0
CHLOROBENZENE SW8260B mg/kg 130 0.68 70 1 0.36 0.75 1 YMW-13 D 8-10

CHLOROETHANE SW8260B mg/kg 5700 59 70 0 0
2-CHLOROETHYL VINYL ETHER SW8260B mg/kg 70 0 0

CHLOROFORM SW8260B mg/kg 1.4 0.195 70 0 0
CHLOROMETHANE SW8260B mg/kg 46 0.077 70 0 0

2-CHLOROTOLUENE SW8260B mg/kg 2300 2.3 70 0 0
4-CHLOROTOLUENE SW8260B mg/kg 2300 2.4 70 0 0

CHLORODIBROMOMETHANE SW8260B mg/kg 3.2 0.01 70 0 0
1,2-DIBROMOETHANE SW8260B mg/kg 0.00002 70 0 0
DIBROMOMETHANE SW8260B mg/kg 9.8 0.02 70 0 0

1,2-DICHLOROBENZENE SW8260B mg/kg 930 5.8 70 0 0.1 0.1 0
1,3-DICHLOROBENZENE SW8260B mg/kg 70 0 0
1,4-DICHLOROBENZENE SW8260B mg/kg 11 0.72 70 1 0.052 0.052 0

DICHLORODIFLUOROMETHANE SW8260B mg/kg 37 15 70 0 0
1,1-DICHLOROETHANE SW8260B mg/kg 16 0.0078 70 0 0
1,2-DICHLOROETHANE SW8260B mg/kg 0.01 70 0 0

CIS-1,2-DICHLOROETHENE SW8260B mg/kg 230 0.21 70 0 0
1,1-DICHLOROETHENE SW8260B mg/kg 100 0.0025 70 0 0

TRANS-1,2-DICHLOROETHENE SW8260B mg/kg 2300 0.29 70 0 0
1,2-DICHLOROPROPANE SW8260B mg/kg 4.4 0.017 70 0 0
1,3-DICHLOROPROPANE SW8260B mg/kg 2300 1.3 70 0 0
2,2-DICHLOROPROPANE SW8260B mg/kg 70 0 0
1,1-DICHLOROPROPENE SW8260B mg/kg 70 0 0

VOLATILE ORGANIC COMPOUNDS (VOCs)
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth
CIS-1,3-DICHLOROPROPENE SW8260B mg/kg 70 0 0

TRANS-1,3-DICHLOROPROPENE SW8260B mg/kg 70 0 0
ETHYLBENZENE SW8260B mg/kg 10 70 36 0.045 48 9 26 B 8.1-11

METHYL TERT-BUTYL ETHER SW8260B mg/kg 0.08 70 0 0
METHYLENE CHLORIDE SW8260B mg/kg 1000 0.013 70 0 0

2-BUTANONE (METHYL-ETHYL-
KETONE) SW8260B mg/kg 19000 12 70 0 0
STYRENE SW8260B mg/kg 3500 1.1 70 0 0

1,1,1,2-TETRACHLOROETHANE SW8260B mg/kg 8.8 0.0022 70 0 0
1,1,2,2-TETRACHLOROETHANE SW8260B mg/kg 2.7 0.0078 70 0 0

TETRACHLOROETHENE SW8260B mg/kg 100 0.023 70 0 0
TOLUENE SW8260B mg/kg 10 70 26 0.025 3 0

1,1,1-TRICHLOROETHANE SW8260B mg/kg 3600 0.7 70 0 0
1,1,2-TRICHLOROETHANE SW8260B mg/kg 5 0.0096 70 0 0

TRICHLOROETHENE SW8260B mg/kg 6 0.018 70 0 0
TRICHLOROFLUOROMETHANE SW8260B mg/kg 310 66.4 70 0 0

1,2,3-TRICHLOROPROPANE SW8260B mg/kg 0.11 0.0000032 70 0 0
VINYL CHLORIDE SW8260B mg/kg 1.7 0.0007 70 0 0

M-P XYLENE SW8260B mg/kg 240 100 70 34 0.055 93 0
O-XYLENE SW8260B mg/kg 280 100 70 34 0.042 10 0

TOTAL XYLENE SW8260B mg/kg 200 70 36 0.11 97 0

FLASH POINT,PMCC (F) SW1010M F >140 1 1 >200 >200 0
CYANIDE (CN) SW846CH7 mg/kg (5) 1 0 0
SULFIDE AS S SW846CH7 mg/kg 1 0 0

ARSENIC (AS) SW6020 mg/L 5 1 0 0
BARIUM (BA) SW6020 mg/L 100 1 0 0

CADMIUM (CD) SW6020 mg/L 1 1 0 0
CHROMIUM (CR) SW6020 mg/L 5 1 0 0

LEAD (PB) SW6020 mg/L 5 1 1 3.7 3.7 0
MERCURY (HG) SW7470A mg/L 0.2 1 0 0
SELENIUM (SE) SW6020 mg/L 1 1 0 0

SILVER (AG) SW6020 mg/L 5 1 0 0
BENZENE SW8260B mg/L 0.5 1 1 0.034 0.034 0

CARBON TETRACHLORIDE SW8260B mg/L 0.5 1 0 0
CHLOROBENZENE SW8260B mg/L 100 1 0 0

CHLOROFORM SW8260B mg/L 6 1 0 0
1,1-DICHLOROETHENE SW8260B mg/L 0.7 1 0 0
1,2-DICHLOROETHANE SW8260B mg/L 0.5 1 0 0

1,4-DICHLOROBENZENE SW8260B mg/L 7.5 1 0 0
2-BUTANONE (METHYL-ETHYL-

KETONE) SW8260B mg/L 200 1 0 0
TETRACHLOROETHENE SW8260B mg/L 0.7 1 0 0

TRICHLOROETHENE SW8260B mg/L 0.5 1 0 0
VINYL CHLORIDE SW8260B mg/L 0.2 1 0 0
TOTAL CRESOLS SW8270C mg/L 200 1 0 0

TCLP

WASTE CHARACTERISTICS
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth
CRESOLS (M,P) SW8270C mg/L 200 1 0 0
CRESOLS (O) SW8270C mg/L 200 1 0 0

PENTACHLOROPHENOL SW8270C mg/L 100 1 0 0
2,4,5-TRICHLOROPHENOL SW8270C mg/L 400 1 0 0
2,4,6-TRICHLOROPHENOL SW8270C mg/L 2 1 0 0

2,4-DINITROTOLUENE SW8270C mg/L 0.13 1 0 0
HEXACHLOROBUTADIENE SW8270C mg/L 0.5 1 0 0

HEXACHLOROBENZENE SW8270C mg/L 0.13 1 0 0
HEXACHLOROETHANE SW8270C mg/L 3 1 0 0

NITROBENZENE SW8270C mg/L 2 1 0 0
PYRIDINE SW8270C mg/L 5 1 0 0

CHLORDANE SW8081A mg/L 0.03 1 0 0
HEPTACHLOR SW8081A mg/L 0.008 1 0 0

HEPTACHLOR EPOXIDE SW8081A mg/L 0.008 1 0 0
ENDRIN SW8081A mg/L 0.02 1 0 0

GAMMA-BHC(LINDANE) SW8081A mg/L 0.4 1 0 0
METHOXYCHLOR SW8081A mg/L 10 1 0 0

TOXAPHENE SW8081A mg/L 0.5 1 0 0
2,4-D SW8151A mg/L 10 1 0 0

2,4,5-TP  (SILVEX) SW8151A mg/L 1 1 0 0

1,2,4-TRICHLOROBENZENE SW8270C-H mg/kg 26 2 2 0 0
1,2-DICHLOROBENZENE SW8270C-H mg/kg 930 5.8 2 0 0
1,3-DICHLOROBENZENE SW8270C-H mg/kg 2 0 0
1,4-DICHLOROBENZENE SW8270C-H mg/kg 11 0.72 2 0 0

1-METHYLNAPHTHALENE SW8270C-H mg/kg 73 0.058 2 2 2.5 38 2 45 A 2-4'
2,4,5-TRICHLOROPHENOL SW8270C-H mg/kg 8200 66 2 0 0
2,4,6-TRICHLOROPHENOL SW8270C-H mg/kg 82 1.13 2 0 0

2,4-DICHLOROPHENOL SW8270C-H mg/kg 250 0.9 2 0 0
2,4-DIMETHYLPHENOL SW8270C-H mg/kg 1600 4.4 2 0 0

2,4-DINITROPHENOL SW8270C-H mg/kg 160 0.78 2 0 0
2,4-DINITROTOLUENE SW8270C-H mg/kg 7.4 0.015 2 0 0
2,6-DINITROTOLUENE SW8270C-H mg/kg 1.5 0.007 2 0 0

2-CHLORONAPHTHALENE SW8270C-H mg/kg 9300 51 2 0 0
2-CHLOROPHENOL SW8270C-H mg/kg 580 0.65 2 0 0

2-METHYLNAPHTHALENE SW8270C-H mg/kg 300 1.9 2 2 2.9 49 2 45 A 2-4'
2-NITROPHENOL SW8270C-H mg/kg 2 0 0

3,3-DICHLOROBENZIDINE SW8270C-H mg/kg 5.1 0.014 2 0 0
4,6-DINITRO-2-METHYLPHENOL SW8270C-H mg/kg 6.6 0.22 2 0 0

4-BROMOPHENYL                   
PHENYL ETHER SW8270C-H mg/kg 2 0 0

4-CHLORO-3-METHYLPHENOL SW8270C-H mg/kg 8200 36 2 0 0

SEMIVOLATILES
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth
4-CHLOROPHENOL SW8270C-H mg/kg 2 0 0
4-CHLOROPHENYL                  

PHENYL ETHER SW8270C-H mg/kg 2 0 0
4-NITROPHENOL SW8270C-H mg/kg 2 0 0
ACENAPHTHENE SW8270C-H mg/kg 200 2 0 0

ACENAPHTHYLENE SW8270C-H mg/kg 2 0 0
ANTHRACENE SW8270C-H mg/kg 4000 2 0 0

1,2-DIPHENYLHYDRAZINE 
(AZOBENZENE) SW8270C-H mg/kg 26 0.028 2 0 0

BENZIDINE SW8270C-H mg/kg 0.01 0.000021 2 0 0
BENZO (A) ANTHRACENE SW8270C-H mg/kg 10 2 0 0

BENZO (A) PYRENE SW8270C-H mg/kg 4 2 0 0
BENZO (B) FLUORANTHENE SW8270C-H mg/kg 50 2 0 0

BENZO (GHI) PERYLENE SW8270C-H mg/kg 2 0 0
BENZO (K) FLUORANTHENE SW8270C-H mg/kg 500 2 0 0

BIS (2-CHLOROETHOXY)        
METHANE SW8270C-H mg/kg 250 0.13 2 0 0

BIS (2-CHLOROETHYL) ETHER SW8270C-H mg/kg 1 0.00077 2 0 0
BIS (2-CHLOROISOPROPYL)          

ETHER SW8270C-H mg/kg 22 5.1 2 0 0
BIS (2-ETHYLHEXYL)         

PHTHALATE SW8270C-H mg/kg 160 14 2 0 0
BUTYL BENZYL PHTHALATE SW8270C-H mg/kg 1200 216 2 0 0

CHRYSENE SW8270C-H mg/kg 2000 2 0 0
DIBENZ (A,H) ANTHRACENE SW8270C-H mg/kg 5 2 0 0

DIETHYL-  PHTHALATE SW8270C-H mg/kg 66000 69 2 0 0
DIMETHYL-  PHTHALATE SW8270C-H mg/kg 2 0 0
DI-N-BUTYLPHTHALATE SW8270C-H mg/kg 8200 51 2 0 0
DI-N-OCTYLPHTHALATE SW8270C-H mg/kg 2 0 0

FLUORANTHENE SW8270C-H mg/kg 500 2 0 0
FLUORENE SW8270C-H mg/kg 600 2 1 5.2 5.2 0

HEXACHLORO-  BENZENE SW8270C-H mg/kg 1.4 0.025 2 0 0
HEXACHLORO-   BUTADIENE SW8270C-H mg/kg 30 0.095 2 0 0

HEXACHLORO-  CYCLOPENTA-   
DIENE SW8270C-H mg/kg 490 0.96 2 0 0

HEXACHLORO-  ETHANE SW8270C-H mg/kg 58 0.18 2 0 0
INDENO (1,2,3-C,D) PYRENE SW8270C-H mg/kg 50 2 0 0

ISOPHORONE SW8270C-H mg/kg 2400 1.33 2 0 0
CRESOLS (M,P) SW8270C-H mg/kg 2 0 0

NAPHTHALENE SW8270C-H mg/kg 9 2 2 0.65 12 1 45 A 2-4'
NITROBENZENE SW8270C-H mg/kg 22 0.11 2 0 0

N-NITROSODIMETHYLAMINE SW8270C-H mg/kg 0.045 0.000012 2 0 0
N-NITROSO-DI-N-PROPYLAMINE SW8270C-H mg/kg 0.33 0.000081 2 0 0
N-NITROSODI-  PHENYLAMINE SW8270C-H mg/kg 470 1.8 2 0 0

CRESOLS (O) SW8270C-H mg/kg 4100 7.5 2 0 0
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TABLE 5-5.  SUBSURFACE SOIL SUMMARY STATISTICS

Analyte Method Unit

Direct 
Contact 

Industrial 
RSL

MDEQ 
Leaching to 

Groundwater 
Screening Level

MDEQ - 
RBSLs 

Commercial 
Surface TCLP

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth
PENTACHLO-  ROPHENOL SW8270C-H mg/kg 4 0.1 2 0 0

PHENANTHRENE SW8270C-H mg/kg 2 2 1 12 0
PHENOL SW8270C-H mg/kg 25000 1.71 2 0 0
PYRENE SW8270C-H mg/kg 2000 2 1 2.3 2.3 0

PYRIDINE SW8270C-H mg/kg 120 0.068 2 0 0
# - DEQ Direct Contact Screening levels

(2) Detected value is qualified as non-detect "U" due to contamination in associated blank.

(4) Compared to http://deq.mt.gov/StateSuperfund/background.mcpx.

Red - Indicates constituent detected at concentrations greater than the screening level/standard.

(3) EPH Screen values exceeding 200 mg/kg are used only to determine the need for fraction analysis. RBSL criteria for Total Extractable Hydrocarbons are evaluated for individual fractions.

(1)  Includes all surface soil analyses (Grids, Monitoring Wells, Paint Shop, TEL), all intervals (A,B,C), all methods.

(5) Any of the 8 narrative properties listed in 40 CFR 261.23.
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance

% Detected 
Exceedances

ARSENIC (AS) SW6020 392 392 100% 4 1%
BARIUM (BA) SW6010B/SW6020 332 332 100% 5 2%

LEAD (PB) SW6010B/SW6020 392 390 99% 31 8%
MERCURY (HG) SW7471A/B 332 2 1% 2 1%

TETRAETHYL LEAD SW8270C/SW8270C-H 23 3 13% 3 13%

BENZENE MA-VPH 392 58 15% 58 15%
TOLUENE MA-VPH 392 29 7% 3 1%

ETHYLBENZENE MA-VPH 392 69 18% 54 14%
M-P XYLENE MA-VPH 392 86 22% 9 2%
O-XYLENE MA-VPH 392 84 21% 1 0.3%

TOTAL XYLENE MA-VPH 392 102 26% 3 1%
NAPHTHALENE MA-VPH 392 66 17% 48 12%

C9-C10 AROMATICS MA-VPH 392 230 59% 187 48%
C5-C8 ALIPHATICS MA-VPH 392 189 48% 123 31%

C9-C12 ALIPHATICS MA-VPH 392 232 59% 121 31%

C11-C22 AROMATICS MA-EPH 319 238 75% 165 52%
C9-C18 ALIPHATICS MA-EPH 319 229 72% 98 31%

2-METHYLNAPHTHALENE SW8270C 319 213 67% 118 37%
BENZO (A) PYRENE (2) SW8270C 319 121 38% 1 0.3%

NAPHTHALENE SW8270C 319 203 64% 32 10%

BENZENE SW8260B 70 30 43% 27 39%
CHLOROBENZENE SW8260B 70 1 1% 1 1%
ETHYLBENZENE SW8260B 70 36 51% 9 13%

1-METHYLNAPHTHALENE SW8270C-H 2 2 100% 2 100%
2-METHYLNAPHTHALENE SW8270C-H 2 2 100% 2 100%

NAPHTHALENE SW8270C-H 2 2 100% 1 50%

(2) Detected value is qualified as non-detect "U" due to contamination in associated blank.

VOLATILE ORGANIC COMPOUNDS (VOCs)

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)

TABLE 5-6.  SUBSURFACE SOIL CONSTITUENT EXCEEDANCES

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

METALS

(1) Inclusive of all subsurface soil analyses (Grid, MW, Opportunity), all intervals (A,B,C).

VOLATILE PETROLEUM HYDROCARBONS  (VPH)

SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs)

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Tables\Section 5.4 Table 5‐4 ‐ 5‐5 ‐ 5‐6 SubSurface Soil Tables.xlsx\Table 5‐6\HLN\03/11/15\065 1 of 1



ANALYTE METHOD FRACTION
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 

Exceedance (2)
% Detected 

Exceedances
# Non-detect 

Analyses
% Non-detect 

Analyses
# Non-Detect 
Exceedance

% Detection 
Limit 

Exceedances

PH - FLD FIELD PHYS 30 30 100% 0 0% 0 0% 0 0%

pH - LAB A4500-HB PHYS 32 32 100% 0 0% 0 0% 0 0%

SC (UMHOS/CM AT 25 C) A2510B PHYS 32 32 100% 0 0% 0 0% 0 0%

SC (UMHOS/CM AT 25 C) (FLD) FIELD PHYS 30 30 100% 0 0% 0 0% 0 0%

WATER TEMPERATURE (FLD) FIELD PHYS 30 30 100% 0 0% 0 0% 0 0%

OXIDATION REDUCTION POTENTIAL FIELD PHYS 30 30 100% 0 0% 0 0% 0 0%

DISSOLVED OXYGEN FIELD PHYS 30 30 100% 0 0% 0 0% 0 0%

TURBIDITY (NTU) - LAB A2130B PHYS 16 16 100% 0 0% 0 0% 0 0%

TDS (MEASURED AT 180 C) A2540C PHYS 32 32 100% 31 97% 0 0% 0 0%

TOTAL ALKALINITY AS CACO3 A2320B IONS 32 32 100% 0 0% 0 0% 0 0%

BICARBONATE ALKALINITY AS HCO3 A2320B IONS 32 32 100% 0 0% 0 0% 0 0%

CHLORIDE (CL) E300.0 IONS 32 32 100% 8 25% 0 0% 0 0%

SULFATE (SO4) E300.0 IONS 32 30 94% 24 75% 2 6% 0 0%

NITRITE (NO2-N) E353.2 MNA 32 7 22% 0 0% 25 78% 0 0%

NITRATE (NO3-N) CALCULATION MNA 32 17 53% 12 38% 15 47% 0 0%

NITRATE + NITRITE AS N E353.2 MNA 32 29 91% 12 38% 3 9% 0 0%

FERROUS IRON E200.7 MNA 16 12 75% 12 75% 4 25% 0 0%

METHANE SW8015M MNA 32 29 91% 0 0% 3 9% 0 0%

ARSENIC (AS) E200.8 DIS 16 16 100% 2 13% 0 0% 0 0%

ARSENIC (AS) E200.8 TRC 16 16 100% 6 38% 0 0% 0 0%

BARIUM (BA) E200.7/E200.8 DIS 16 13 81% 0 0% 3 19% 0 0%

BARIUM (BA) E200.7/E200.8 TRC 16 14 88% 0 0% 2 13% 0 0%

CADMIUM (CD) E200.8 DIS 16 1 6% 0 0% 15 94% 0 0%

CADMIUM (CD) E200.8 TRC 16 0 0% 0 0% 16 100% 0 0%

CALCIUM (CA) E200.7 DIS 16 16 100% 0 0% 0 0% 0 0%

CALCIUM (CA) E200.7 TRC 16 16 100% 0 0% 0 0% 0 0%

CHROMIUM (CR) E200.8 DIS 16 1 6% 0 0% 15 94% 0 0%

CHROMIUM (CR) E200.8 TRC 16 0 0% 0 0% 16 100% 0 0%

LEAD (PB) E200.8 DIS 16 3 19% 1 6% 13 81% 0 0%

LEAD (PB) E200.8 TRC 16 9 56% 2 13% 7 44% 0 0%

MAGNESIUM (MG) E200.7 DIS 16 16 100% 0 0% 0 0% 0 0%

MAGNESIUM (MG) E200.7 TRC 16 16 100% 0 0% 0 0% 0 0%

MERCURY (HG) E200.8 DIS 16 0 0% 0 0% 16 100% 0 0%

MERCURY (HG) E200.8 TRC 16 1 6% 0 0% 15 94% 0 0%

TABLE 5-7.  GROUNDWATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

MONITORED NATURAL ATTENUATION

COMMON IONS

PHYSICAL PARAMETERS

TRACE CONSTITUENTS 
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ANALYTE METHOD FRACTION
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 

Exceedance (2)
% Detected 

Exceedances
# Non-detect 

Analyses
% Non-detect 

Analyses
# Non-Detect 
Exceedance

% Detection 
Limit 

Exceedances

TABLE 5-7.  GROUNDWATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

POTASSIUM (K) E200.7 DIS 16 16 100% 0 0% 0 0% 0 0%

POTASSIUM (K) E200.7 TRC 16 16 100% 0 0% 0 0% 0 0%

SELENIUM (SE) E200.8 DIS 16 8 50% 1 6% 8 50% 0 0%

SELENIUM (SE) E200.8 TRC 16 6 38% 0 0% 10 63% 0 0%

SILVER (AG) E200.8 DIS 16 0 0% 0 0% 16 100% 0 0%

SILVER (AG) E200.8 TRC 16 0 0% 0 0% 16 100% 0 0%

SODIUM (NA) E200.7 DIS 16 16 100% 0 0% 0 0% 0 0%

SODIUM (NA) E200.7 TRC 16 16 100% 0 0% 0 0% 0 0%

TETRAETHYL LEAD SW8270C TOT 32 0 0% 0 0% 32 100% 0 0%

METHYL TERT-BUTYL ETHER MA-VPH VPH 32 0 0% 0 0% 32 100% 2 6%

BENZENE MA-VPH VPH 32 12 38% 7 22% 20 63% 0 0%

TOLUENE MA-VPH VPH 32 5 16% 0 0% 27 84% 0 0%

ETHYLBENZENE MA-VPH VPH 32 12 38% 1 3% 20 63% 0 0%

M-P XYLENE MA-VPH VPH 32 11 34% 0 0% 21 66% 0 0%

O-XYLENE MA-VPH VPH 32 7 22% 0 0% 25 78% 0 0%

TOTAL XYLENE MA-VPH VPH 32 12 38% 0 0% 20 63% 0 0%

NAPHTHALENE MA-VPH VPH 32 11 34% 2 6% 21 66% 0 0%

C9-C10 AROMATICS MA-VPH VPH 32 19 59% 3 9% 13 41% 0 0%

C5-C8 ALIPHATICS MA-VPH VPH 32 15 47% 5 16% 17 53% 0 0%

C9-C12 ALIPHATICS MA-VPH VPH 32 20 63% 3 9% 12 38% 0 0%

TOTAL PURGEABLE     
HYDROCARBONS MA-VPH VPH 32 22 69% 6 19% 10 31% 0 0%

C9-C18 ALIPHATICS MA-EPH EPH 32 7 22% 2 6% 25 78% 0 0%

C19-C36 ALIPHATICS MA-EPH EPH 32 3 9% 2 6% 29 91% 0 0%

C11-C22 AROMATICS MA-EPH EPH 32 7 22% 2 6% 25 78% 0 0%

TOT EXTRACTABLE HYDROCARBON 
(EPH) MA-EPH EPH 32 10 31% 8 25% 22 69% 0 0%

2-METHYLNAPHTHALENE SW8270C PAH 32 12 38% 0 0% 20 63% 0 0%

ACENAPHTHENE SW8270C PAH 32 8 25% 0 0% 24 75% 0 0%

ACENAPHTHYLENE SW8270C PAH 32 0 0% 0 0% 32 100% 0 0%

ANTHRACENE SW8270C PAH 32 2 6% 0 0% 30 94% 0 0%

BENZO (A) ANTHRACENE SW8270C PAH 32 2 6% 0 0% 30 94% 0 0%

BENZO (A) PYRENE SW8270C PAH 32 1 3% 1 3% 31 97% 31 97%

BENZO (B) FLUORANTHENE SW8270C PAH 32 1 3% 1 3% 31 97% 0 0%

BENZO (GHI) PERYLENE SW8270C PAH 32 1 3% 0 0% 31 97% 0 0%

POLYNUCLEAR AROMATIC HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS

VOLATILE PETROLEUM HYDROCARBONS
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ANALYTE METHOD FRACTION
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 

Exceedance (2)
% Detected 

Exceedances
# Non-detect 

Analyses
% Non-detect 

Analyses
# Non-Detect 
Exceedance

% Detection 
Limit 

Exceedances

TABLE 5-7.  GROUNDWATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

BENZO (K) FLUORANTHENE SW8270C PAH 32 1 3% 0 0% 31 97% 0 0%

CHRYSENE SW8270C PAH 32 4 13% 0 0% 28 88% 0 0%

DIBENZ (A,H) ANTHRACENE SW8270C PAH 32 1 3% 1 3% 31 97% 31 97%

FLUORANTHENE SW8270C PAH 32 6 19% 0 0% 26 81% 0 0%

FLUORENE SW8270C PAH 32 7 22% 0 0% 25 78% 0 0%

INDENO (1,2,3-C,D) PYRENE SW8270C PAH 32 1 3% 1 3% 31 97% 0 0%

NAPHTHALENE SW8270C PAH 32 16 50% 2 6% 16 50% 0 0%

PHENANTHRENE SW8270C PAH 32 8 25% 0 0% 24 75% 0 0%

PYRENE SW8270C PAH 32 6 19% 0 0% 26 81% 0 0%

BENZENE SW8260B VOC 32 12 38% 7 22% 20 63% 0 0%

BROMOBENZENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

BROMOCHLOROMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

BROMODICHLOROMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

BROMOFORM SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

BROMOMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CARBON TETRACHLORIDE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CHLOROBENZENE SW8260B VOC 32 1 3% 0 0% 31 97% 0 0%

CHLORODIBROMOMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

2-CHLOROETHYL VINYL ETHER SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CHLOROFORM SW8260B VOC 32 2 6% 0 0% 30 94% 0 0%

CHLOROMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,2-DIBROMOETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 32 100%

2-CHLOROTOLUENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

4-CHLOROTOLUENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

DIBROMOMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 32 100%

1,2-DICHLOROBENZENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,3-DICHLOROBENZENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,4-DICHLOROBENZENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

DICHLORODIFLUOROMETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1-DICHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,2-DICHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1-DICHLOROETHENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CIS-1,2-DICHLOROETHENE SW8260B VOC 32 2 6% 0 0% 30 94% 0 0%

TRANS-1,2-DICHLOROETHENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,2-DICHLOROPROPANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,3-DICHLOROPROPANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

VOLATILE ORGANIC COMPOUNDS 
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ANALYTE METHOD FRACTION
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 

Exceedance (2)
% Detected 

Exceedances
# Non-detect 

Analyses
% Non-detect 

Analyses
# Non-Detect 
Exceedance

% Detection 
Limit 

Exceedances

TABLE 5-7.  GROUNDWATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

2,2-DICHLOROPROPANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1-DICHLOROPROPENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

CIS-1,3-DICHLOROPROPENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

TRANS-1,3-DICHLOROPROPENE SW8260B VOC 32 0 0% 0 0% 32 100% 1 3%

ETHYLBENZENE SW8260B VOC 32 14 44% 1 3% 18 56% 0 0%

2-BUTANONE (METHYL-ETHYL-
KETONE) SW8260B VOC 32 1 3% 0 0% 31 97% 0 0%

METHYL TERT-BUTYL ETHER SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

METHYLENE CHLORIDE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

STYRENE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1,1,2-TETRACHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1,2,2-TETRACHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 1 3%

TETRACHLOROETHENE SW8260B VOC 32 3 9% 0 0% 29 91% 0 0%

TOLUENE SW8260B VOC 32 9 28% 0 0% 23 72% 0 0%

1,1,1-TRICHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

1,1,2-TRICHLOROETHANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

TRICHLOROETHENE SW8260B VOC 32 2 6% 0 0% 30 94% 0 0%

TRICHLOROFLUOROMETHANE SW8260B VOC 32 2 6% 0 0% 30 94% 0 0%

1,2,3-TRICHLOROPROPANE SW8260B VOC 32 0 0% 0 0% 32 100% 0 0%

VINYL CHLORIDE SW8260B VOC 32 0 0% 0 0% 32 100% 32 100%

M-P XYLENE SW8260B VOC 32 11 34% 0 0% 21 66% 0 0%

O-XYLENE SW8260B VOC 32 11 34% 0 0% 21 66% 0 0%
TOTAL XYLENE SW8260B VOC 32 13 41% 0 0% 19 59% 0 0%

(1) Inclusive of all groundwater samples for June and September sampling events.
Red - Indicates constituent detected at concentrations greater than the screening level/standard.
Blue - Indicates analyses for which detection limit was greater than the screening level/standard.
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TABLE 5-8.  GROUNDWATER SUMMARY STATISTICS

Analyte Method Fraction Unit

Yale DEQ-7 - 
GW Human 

Health 
Standards

Yale MDEQ 
GW RBSL

EPA Drinking 
Water 

Regional 
Secondary 

MCL

Region 9 
Tapwater 
Screening 

Level

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 
Exceedance 

Location of 
Maximum 

Exceedance Event

pH - FLD FIELD PHYS s.u. 30 30 6.15 7.72 0

pH - LAB A4500-HB PHYS s.u. 32 32 6.6 8.1 0

SC (UMHOS/CM AT 25 C) A2510B PHYS umhos/cm 32 32 778 22700 0

SC (UMHOS/CM AT 25 C) (FLD) FIELD PHYS umhos/cm 30 30 35.3 22649 0

WATER TEMPERATURE (FLD) FIELD PHYS C 30 30 10.83 20.8 0

OXIDATION REDUCTION POTENTIAL FIELD PHYS mV 30 30 -261.1 226.1 0

DISSOLVED OXYGEN FIELD PHYS mg/L 30 30 0.11 57.1 0

TURBIDITY (NTU) - LAB A2130B PHYS NTU 16 16 0.3 78.4 0

TDS (MEASURED AT 180 C) A2540C PHYS mg/L 500 32 32 456 14800 31 YMW-22 June

TOTAL ALKALINITY AS CACO3 A2320B IONS mg/L 32 32 208 1350 0

BICARBONATE ALKALINITY AS HCO3 A2320B IONS mg/L 32 32 253 1650 0

CHLORIDE (CL) E300.0 IONS mg/L 250 32 32 14 7890 8 YMW-22 June

SULFATE (SO4) E300.0 IONS mg/L 250 32 30 19 2520 24 MW03 June

NITRITE (NO2-N) E353.2 MNA mg/L 1 32 7 0.05 0.98 0

NITRATE (NO3-N) CALCULATION MNA mg/L 10 25 32 17 0.09 66.9 12 MW03 June

NITRATE + NITRITE AS N E353.2 MNA mg/L 10 25 32 29 0.01 67.6 12 MW03 June

FERROUS IRON E200.7 MNA mg/L 0.3 16 12 0.3 4.93 12 YMW-17 June

METHANE SW8015M MNA mg/L 32 29 0.0011 23 0

ARSENIC (AS) E200.8 DIS mg/L 0.01 0.000045 16 16 0.001 0.024 2 YMW-22 June

ARSENIC (AS) E200.8 TRC mg/L 0.01 0.000045 16 16 0.002 0.036 6 YMW-23 September

BARIUM (BA) E200.7/E200.8 DIS mg/L 1 2.9 16 13 0.05 0.34 0

BARIUM (BA) E200.7/E200.8 TRC mg/L 1 2.9 16 14 0.05 0.79 0

CADMIUM (CD) E200.8 DIS mg/L 0.005 0.0069 16 1 0.002 0.002 0

CADMIUM (CD) E200.8 TRC mg/L 0.005 0.0069 16 0 0

CALCIUM (CA) E200.7 DIS mg/L 16 16 55 898 0

CALCIUM (CA) E200.7 TRC mg/L 16 16 54 462 0

CHROMIUM (CR) E200.8 DIS mg/L 0.1 16 1 0.007 0.007 0

CHROMIUM (CR) E200.8 TRC mg/L 0.1 16 0 0

LEAD (PB) E200.8 DIS mg/L 0.015 16 3 0.002 0.037 1 YMW-22 June

LEAD (PB) E200.8 TRC mg/L 0.015 16 9 0.001 0.045 2 YMW-22 September

MAGNESIUM (MG) E200.7 DIS mg/L 16 16 25 650 0

MAGNESIUM (MG) E200.7 TRC mg/L 16 16 24 210 0

MERCURY (HG) E200.8 DIS mg/L 0.002 0.00063 16 0 0

MERCURY (HG) E200.8 TRC mg/L 0.002 0.00063 16 1 0.0001 0.0001 0

POTASSIUM (K) E200.7 DIS mg/L 16 16 6 664 0 `

POTASSIUM (K) E200.7 TRC mg/L 16 16 5 505 0

SELENIUM (SE) E200.8 DIS mg/L 0.05 0.078 16 8 0.001 0.191 1 MW-03 June

SELENIUM (SE) E200.8 TRC mg/L 0.05 0.078 16 6 0.001 0.008 0

SILVER (AG) E200.8 DIS mg/L 0.1 0.071 16 0 0

SILVER (AG) E200.8 TRC mg/L 0.1 0.071 16 0 0

PHYSICAL PARAMETERS

TRACE CONSTITUENTS 

MONITORED NATURAL ATTENUATION

COMMON IONS
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TABLE 5-8.  GROUNDWATER SUMMARY STATISTICS

Analyte Method Fraction Unit

Yale DEQ-7 - 
GW Human 

Health 
Standards

Yale MDEQ 
GW RBSL

EPA Drinking 
Water 

Regional 
Secondary 

MCL

Region 9 
Tapwater 
Screening 

Level

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 
Exceedance 

Location of 
Maximum 

Exceedance Event

SODIUM (NA) E200.7 DIS mg/L 16 16 52 3390 0

SODIUM (NA) E200.7 TRC mg/L 16 16 48 482 0

TETRAETHYL LEAD SW8270C TOT ug/L 32 0 0

METHYL TERT-BUTYL ETHER MA-VPH VPH ug/L 30 14 32 0 0

BENZENE MA-VPH VPH ug/L 5 0.45 32 12 1.1 6380 7 YMW-15 June

TOLUENE MA-VPH VPH ug/L 1000 1100 32 5 8.9 249 0

ETHYLBENZENE MA-VPH VPH ug/L 700 1.5 32 12 0.66 1580 1 YMW-15 June

M-P XYLENE MA-VPH VPH ug/L 10000 190 32 11 0.44 935 0

O-XYLENE MA-VPH VPH ug/L 10000 190 32 7 0.48 110 0

TOTAL XYLENE MA-VPH VPH ug/L 10000 190 32 12 0.44 1050 0

NAPHTHALENE MA-VPH VPH ug/L 100 0.17 32 11 0.66 336 2 YMW-15 June

C9-C10 AROMATICS MA-VPH VPH ug/L 1000 32 19 24 2780 3 YMW-15 June

C5-C8 ALIPHATICS MA-VPH VPH ug/L 700 32 15 17 13500 5 YMW-15 June

C9-C12 ALIPHATICS MA-VPH VPH ug/L 1000 32 20 1.7 5460 3 YMW-15 June

TOTAL PURGEABLE                
HYDROCARBONS MA-VPH VPH ug/L 1000 32 22 21 22900 6 YMW-15 June

C9-C18 ALIPHATICS MA-EPH EPH ug/L 1000 32 7 308 6270 2 YMW-15 June

C19-C36 ALIPHATICS MA-EPH EPH ug/L 1000 32 3 379 4330 2 YMW-16 June

C11-C22 AROMATICS MA-EPH EPH ug/L 1000 32 7 367 5540 2 YMW-16 June

TOT EXTRACTABLE HYDROCARBON 
(EPH) MA-EPH EPH ug/L 1000 32 10 662 16800 8 YMW-16 June

2-METHYLNAPHTHALENE SW8270C PAH ug/L 36 32 12 0.31 168 0

ACENAPHTHENE SW8270C PAH ug/L 670 530 32 8 0.21 3.4 0

ACENAPHTHYLENE SW8270C PAH ug/L 32 0 0

ANTHRACENE SW8270C PAH ug/L 2100 1800 32 2 0.88 1.1 0

BENZO (A) ANTHRACENE SW8270C PAH ug/L 0.5 0.034 32 2 0.21 0.33 0

BENZO (A) PYRENE SW8270C PAH ug/L 0.05 0.0034 32 1 0.41 0.41 1 YMW-21 September

BENZO (B) FLUORANTHENE SW8270C PAH ug/L 0.5 0.034 32 1 0.62 0.62 1 YMW-21 September

BENZO (GHI) PERYLENE SW8270C PAH ug/L 32 1 0.42 0.42 0

BENZO (K) FLUORANTHENE SW8270C PAH ug/L 5 0.34 32 1 0.52 0.52 0

CHRYSENE SW8270C PAH ug/L 50 3.4 32 4 0.2 0.43 0

DIBENZ (A,H) ANTHRACENE SW8270C PAH ug/L 0.05 0.0034 32 1 0.43 0.43 1 YMW-21 September

FLUORANTHENE SW8270C PAH ug/L 130 800 32 6 0.21 0.44 0

FLUORENE SW8270C PAH ug/L 1100 290 32 7 0.26 7.3 0

INDENO (1,2,3-C,D) PYRENE SW8270C PAH ug/L 0.5 0.034 32 1 0.58 0.58 1 YMW-21 September

NAPHTHALENE SW8270C PAH ug/L 100 0.17 32 16 0.2 187 2 YMW-15 June

PHENANTHRENE SW8270C PAH ug/L 32 8 0.22 14 0

PYRENE SW8270C PAH ug/L 830 120 32 6 0.2 0.84 0

VOLATILE PETROLEUM HYDROCARBONS

POLYNUCLEAR AROMATIC HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS
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TABLE 5-8.  GROUNDWATER SUMMARY STATISTICS

Analyte Method Fraction Unit

Yale DEQ-7 - 
GW Human 

Health 
Standards

Yale MDEQ 
GW RBSL

EPA Drinking 
Water 

Regional 
Secondary 

MCL

Region 9 
Tapwater 
Screening 

Level

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 
Exceedance 

Location of 
Maximum 

Exceedance Event

BENZENE SW8260B VOC ug/L 5 0.45 32 12 0.49 7860 7 YMW-15 June

BROMOBENZENE SW8260B VOC ug/L 62 32 0 0

BROMOCHLOROMETHANE SW8260B VOC ug/L 83 32 0 0

BROMODICHLOROMETHANE SW8260B VOC ug/L 10 0.13 32 0 0

BROMOFORM SW8260B VOC ug/L 80 9.2 32 0 0

BROMOMETHANE SW8260B VOC ug/L 10 7.5 32 0 0

CARBON TETRACHLORIDE SW8260B VOC ug/L 3 0.45 32 0 0

CHLOROBENZENE SW8260B VOC ug/L 100 78 32 1 10 10 0

CHLORODIBROMOMETHANE SW8260B VOC ug/L 4 32 0 0

CHLOROETHANE SW8260B VOC ug/L 21000 32 0 0

2-CHLOROETHYL VINYL ETHER SW8260B VOC ug/L 32 0 0

CHLOROFORM SW8260B VOC ug/L 70 0.22 32 2 0.21 0.32 0

CHLOROMETHANE SW8260B VOC ug/L 30 190 32 0 0

1,2-DIBROMOETHANE SW8260B VOC ug/L 0.004 0.0075 32 0 0

2-CHLOROTOLUENE SW8260B VOC ug/L 240 32 0 0

4-CHLOROTOLUENE SW8260B VOC ug/L 250 32 0 0

DIBROMOMETHANE SW8260B VOC ug/L 0.004 8 32 0 0

1,2-DICHLOROBENZENE SW8260B VOC ug/L 600 300 32 0 0

1,3-DICHLOROBENZENE SW8260B VOC ug/L 600 32 0 0

1,4-DICHLOROBENZENE SW8260B VOC ug/L 75 0.48 32 0 0

DICHLORODIFLUOROMETHANE SW8260B VOC ug/L 1000 200 32 0 0

1,1-DICHLOROETHANE SW8260B VOC ug/L 2.7 32 0 0

1,2-DICHLOROETHANE SW8260B VOC ug/L 4 0.17 32 0 0

1,1-DICHLOROETHENE SW8260B VOC ug/L 7 280 32 0 0

CIS-1,2-DICHLOROETHENE SW8260B VOC ug/L 70 36 32 2 0.26 0.91 0

TRANS-1,2-DICHLOROETHENE SW8260B VOC ug/L 100 360 32 0 0

1,2-DICHLOROPROPANE SW8260B VOC ug/L 5 0.44 32 0 0

1,3-DICHLOROPROPANE SW8260B VOC ug/L 370 32 0 0

2,2-DICHLOROPROPANE SW8260B VOC ug/L 32 0 0

1,1-DICHLOROPROPENE SW8260B VOC ug/L 32 0 0

CIS-1,3-DICHLOROPROPENE SW8260B VOC ug/L 4 32 0 0

TRANS-1,3-DICHLOROPROPENE SW8260B VOC ug/L 2 32 0 0

ETHYLBENZENE SW8260B VOC ug/L 700 1.5 32 14 0.13 1930 1 YMW-15 June

2-BUTANONE (METHYL-                
ETHYL-KETONE) SW8260B VOC ug/L 5600 32 1 14 14 0

METHYL TERT-BUTYL ETHER SW8260B VOC ug/L 30 14 32 0 0

METHYLENE CHLORIDE SW8260B VOC ug/L 5 11 32 0 0

STYRENE SW8260B VOC ug/L 100 1200 32 0 0

1,1,1,2-TETRACHLOROETHANE SW8260B VOC ug/L 0.57 32 0 0

1,1,2,2-TETRACHLOROETHANE SW8260B VOC ug/L 2 0.076 32 0 0

TETRACHLOROETHENE SW8260B VOC ug/L 5 11 32 3 0.1 3.5 0

TOLUENE SW8260B VOC ug/L 1000 1100 32 9 0.16 286 0

1,1,1-TRICHLOROETHANE SW8260B VOC ug/L 200 8000 32 0 0

1,1,2-TRICHLOROETHANE SW8260B VOC ug/L 3 0.28 32 0 0

VOLATILE ORGANIC COMPOUNDS 
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TABLE 5-8.  GROUNDWATER SUMMARY STATISTICS

Analyte Method Fraction Unit

Yale DEQ-7 - 
GW Human 

Health 
Standards

Yale MDEQ 
GW RBSL

EPA Drinking 
Water 

Regional 
Secondary 

MCL

Region 9 
Tapwater 
Screening 

Level

Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 
Exceedance 

Location of 
Maximum 

Exceedance Event

TRICHLOROETHENE SW8260B VOC ug/L 5 0.49 32 2 0.55 0.76 0

TRICHLOROFLUOROMETHANE SW8260B VOC ug/L 10000 1100 32 2 0.5 1.2 0

1,2,3-TRICHLOROPROPANE SW8260B VOC ug/L 0.00075 32 0 0

VINYL CHLORIDE SW8260B VOC ug/L 0.2 0.019 32 0 0

M-P XYLENE SW8260B VOC ug/L 10000 190 32 11 0.31 1210 0

O-XYLENE SW8260B VOC ug/L 10000 190 32 11 0.085 123 0

TOTAL XYLENE SW8260B VOC ug/L 10000 190 32 13 0.31 1330 0

Red - Indicates constituent detected at concentrations greater than the screening level/standard.
(1) Inclusive of all groundwater samples for June and September sampling events. 
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ANALYTE METHOD FRACTION
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance 

% Detected 
Exceedances

PHYSICAL PARAMETERS
TDS (MEASURED AT 180 C) A2540C PHYS 32 32 100% 31 97%

COMMON IONS
CHLORIDE (CL) E300.0 IONS 32 32 100% 8 25%

SULFATE (SO4) E300.0 IONS 32 30 94% 24 75%

NITRATE (NO3-N) CALCULATION MNA 32 17 53% 12 38%

NITRATE + NITRITE AS N E353.2 MNA 32 29 91% 12 38%

FERROUS IRON E200.7 MNA 32 32 100% 12 38%

ARSENIC (AS) E200.8 DIS 16 16 100% 2 13%

ARSENIC (AS) E200.8 TRC 16 16 100% 6 38%

LEAD (PB) E200.8 DIS 16 3 19% 1 6%

LEAD (PB) E200.8 TRC 16 9 56% 2 13%

SELENIUM (SE) E200.8 DIS 16 8 50% 1 6%

BENZENE MA-VPH VPH 32 12 38% 7 22%

ETHYLBENZENE MA-VPH VPH 32 12 38% 1 3%

NAPHTHALENE MA-VPH VPH 32 11 34% 2 6%

C9-C10 AROMATICS MA-VPH VPH 32 19 59% 3 9%

C5-C8 ALIPHATICS MA-VPH VPH 32 15 47% 5 16%

C9-C12 ALIPHATICS MA-VPH VPH 32 20 63% 3 9%

TOTAL PURGEABLE               
HYDROCARBONS

MA-VPH VPH 32 22 69% 6 19%

C9-C18 ALIPHATICS MA-EPH EPH 32 7 22% 2 6%

C19-C36 ALIPHATICS MA-EPH EPH 32 3 9% 2 6%

C11-C22 AROMATICS MA-EPH EPH 32 7 22% 2 6%

TOT EXTRACTABLE HYDROCARBON 
(EPH)

MA-EPH EPH 32 10 31% 8 25%

BENZO (A) PYRENE SW8270C PAH 32 1 3% 1 3%

BENZO (B) FLUORANTHENE SW8270C PAH 32 1 3% 1 3%

DIBENZ (A,H) ANTHRACENE SW8270C PAH 32 1 3% 1 3%

INDENO (1,2,3-C,D) PYRENE SW8270C PAH 32 1 3% 1 3%

NAPHTHALENE SW8270C PAH 32 16 50% 2 6%

BENZENE SW8260B VOC 32 12 38% 7 22%

ETHYLBENZENE SW8260B VOC 32 14 44% 1 3%

MONITORED NATURAL ATTENUATION

(1) Inclusive of all groundwater samples for June and September sampling events.

TABLE 5-9.  GROUNDWATER CONSTITUENT EXCEEDANCES

DETECTED      
ANALYSES

DETECTED ANALYSES 
EXCEEDING SCREENING 

LEVEL(s)

POLYNUCLEAR AROMATIC HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS

VOLATILE PETROLEUM HYDROCARBONS

TRACE CONSTITUENTS 

VOLATILE ORGANIC COMPOUNDS 
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance 

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

pH - FLD FIELD 8 7 88% 0 0% 0 0% 0 0%

pH - LAB A4500-HB 10 10 100% 0 0% 0 0% 0 0%

SC (UMHOS/CM AT 25 C) A2510B 10 10 100% 0 0% 0 0% 0 0%

SC (UMHOS/CM AT 25 C) (FLD) FIELD 8 8 100% 0 0% 0 0% 0 0%

WATER TEMPERATURE (FLD) FIELD 8 8 100% 0 0% 0 0% 0 0%

FLOW FIELD 8 8 100% 0 0% 0 0% 0 0%

DISSOLVED OXYGEN FIELD 4 4 100% 0 0% 0 0% 0 0%

TOTAL SUSPENDED SOLIDS A2540D 10 7 70% 0 0% 3 30% 0 0%

TDS (MEASURED AT 180 C) A2540C 10 10 100% 0 0% 0 0% 0 0%

TOTAL ALKALINITY AS CACO3 A2320B 10 10 100% 0 0% 0 0% 0 0%

BICARBONATE AS HCO3 A2320B 10 10 100% 0 0% 0 0% 0 0%

CHLORIDE (CL) E300.0 10 10 100% 0 0% 0 0% 0 0%

SULFATE (SO4) E300.0 10 10 100% 0 0% 0 0% 0 0%

ARSENIC (AS) E200.8 10 10 100% 10 100% 0 0% 0 0%

BARIUM (BA) E200.8 10 10 100% 0 0% 0 0% 0 0%

CADMIUM (CD) E200.8 10 0 0% 0 0% 10 100% 5 50%

CALCIUM (CA) E200.7 10 10 100% 0 0% 0 0% 0 0%

CHROMIUM (CR) E200.8 10 5 50% 0 0% 5 50% 0 0%

LEAD (PB) (2) E200.8 10 5 50% 5 50% 5 50% 5 50%

MAGNESIUM (MG) E200.7 10 10 100% 0 0% 0 0% 0 0%

MERCURY (HG) E245.1 10 0 0% 0 0% 10 100% 5 50%

POTASSIUM (K) E200.7 10 10 100% 0 0% 0 0% 0 0%

SELENIUM (SE) E200.8 10 10 100% 10 100% 0 0% 0 0%

SILVER (AG) E200.8 10 0 0% 0 0% 10 100% 10 100%

SODIUM (NA) E200.7 10 10 100% 0 0% 0 0% 0 0%

TETRAETHYL LEAD SW8270C 5 0 0% 0 0% 5 100% 0 0%

METHYL TERT-BUTYL ETHER MA-VPH 10 0 0% 0 0% 10 100% 0 0%

BENZENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

TOLUENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

ETHYLBENZENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

M-P XYLENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

O-XYLENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

TOTAL XYLENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

NAPHTHALENE MA-VPH 10 0 0% 0 0% 10 100% 0 0%

PHYSICAL PARAMETERS

COMMON IONS

TRACE CONSTITUENTS 

VOLATILE PETROLEUM HYDROCARBONS

TABLE 5-10.  SURFACE WATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance 

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

TABLE 5-10.  SURFACE WATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

C9-C10 AROMATICS MA-VPH 10 0 0% 0 0% 10 100% 0 0%

C5-C8 ALIPHATICS MA-VPH 10 0 0% 0 0% 10 100% 0 0%

C9-C12 ALIPHATICS MA-VPH 10 1 10% 0 0% 9 90% 0 0%

TOTAL PURGEABLE HYDROCARBONS MA-VPH 10 1 10% 0 0% 9 90% 0 0%

C9-C18 ALIPHATICS MA-EPH 10 0 0% 0 0% 10 100% 0 0%

C19-C36 ALIPHATICS MA-EPH 10 1 10% 0 0% 9 90% 0 0%

C11-C22 AROMATICS MA-EPH 10 1 10% 0 0% 9 90% 0 0%

TOT EXTRACTABLE HYDROCARBON 
(EPH) MA-EPH 10 1 10% 0 0% 9 90% 0 0%

2-METHYLNAPHTHALENE SW8270C 10 1 10% 0 0% 9 90% 0 0%

ACENAPHTHENE SW8270C 10 1 10% 0 0% 9 90% 0 0%

ACENAPHTHYLENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

ANTHRACENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

BENZO (A) ANTHRACENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

BENZO (A) PYRENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

BENZO (B) FLUORANTHENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

BENZO (GHI) PERYLENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

BENZO (K) FLUORANTHENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

CHRYSENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

DIBENZ (A,H) ANTHRACENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

FLUORANTHENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

FLUORENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

INDENO (1,2,3-C,D) PYRENE SW8270C 10 0 0% 0 0% 10 100% 10 100%

NAPHTHALENE SW8270C 10 2 20% 0 0% 8 80% 0 0%

PHENANTHRENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

PYRENE SW8270C 10 0 0% 0 0% 10 100% 0 0%

BENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

BROMOBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

BROMOCHLOROMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

BROMODICHLOROMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

BROMOFORM SW8260B 10 0 0% 0 0% 10 100% 0 0%

BROMOMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

CARBON TETRACHLORIDE SW8260B 10 0 0% 0 0% 10 100% 0 0%

CHLOROBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

CHLORODIBROMOMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

EXTRACTABLE PETROLEUM HYDROCARBONS

VOLATILE ORGANIC COMPOUNDS 

POLYNUCLEAR AROMATIC HYDROCARBONS
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance 

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

TABLE 5-10.  SURFACE WATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

CHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

2-CHLOROETHYL VINYL ETHER SW8260B 10 0 0% 0 0% 10 100% 0 0%

CHLOROFORM SW8260B 10 1 10% 0 0% 9 90% 0 0%

CHLOROMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,2-DIBROMOETHANE SW8260B 10 0 0% 0 0% 10 100% 10 100%

2-CHLOROTOLUENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

4-CHLOROTOLUENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

DIBROMOMETHANE SW8260B 10 0 0% 0 0% 10 100% 10 100%

1,2-DICHLOROBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,3-DICHLOROBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,4-DICHLOROBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

DICHLORODIFLUOROMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1-DICHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,2-DICHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1-DICHLOROETHENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

CIS-1,2-DICHLOROETHENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TRANS-1,2-DICHLOROETHENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,2-DICHLOROPROPANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,3-DICHLOROPROPANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

2,2-DICHLOROPROPANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1-DICHLOROPROPENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

CIS-1,3-DICHLOROPROPENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TRANS-1,3-DICHLOROPROPENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

ETHYLBENZENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

2-BUTANONE (METHYL-ETHYL-
KETONE) SW8260B 10 0 0% 0 0% 10 100% 0 0%

METHYL TERT-BUTYL ETHER SW8260B 10 0 0% 0 0% 10 100% 0 0%

METHYLENE CHLORIDE SW8260B 10 0 0% 0 0% 10 100% 0 0%

STYRENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1,1,2-TETRACHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1,2,2-TETRACHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TETRACHLOROETHENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TOLUENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1,1-TRICHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

1,1,2-TRICHLOROETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TRICHLOROETHENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

TRICHLOROFLUOROMETHANE SW8260B 10 0 0% 0 0% 10 100% 0 0%
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedance 

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances 

% Detection 
Limit 

Exceedances

TABLE 5-10.  SURFACE WATER ANALYSIS SUMMARY

DETECTION LIMITS 
EXCEEDING 

SCREENING LEVEL(s)NON-DETECT ANALYSESDETECTED ANALYSES

ANALYSES 
EXCEEDING 

SCREENING LEVEL(s)

1,2,3-TRICHLOROPROPANE SW8260B 10 0 0% 0 0% 10 100% 0 0%

VINYL CHLORIDE SW8260B 10 0 0% 0 0% 10 100% 10 100%

M-P XYLENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

O-XYLENE SW8260B 10 0 0% 0 0% 10 100% 0 0%
TOTAL XYLENE SW8260B 10 0 0% 0 0% 10 100% 0 0%

(2) Detected values qualified as non-detect "U" due to contamination in associated blank.
Red - Indicates constituent detected at concentrations greater than the screening level/standard.
Blue - Indicates analyses for which detection limit was greater than the screening level/standard.

(1) Inclusive of all surface water samples for July and September sampling events.
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TABLE 5-11.  SURFACE WATER SUMMARY STATISTICS

Analyte Method Unit

Yale DEQ-7 - 
SW Human 

Health 
Standards 

Yale DEQ-7 
SW Aquatic 

Acute

Yale DEQ-7 
SW Aquatic 

Chronic
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Event

PH - FLD FIELD s.u. 6.5-9.0 6.5-9.0 6.5-9.0 8 7 7.46 8.32 0

pH - LAB A4500-HB s.u. 6.5-9.0 6.5-9.0 6.5-9.0 10 10 8 8.25 0

SC (UMHOS/CM AT 25 C) A2510B umhos/cm 10 10 797 1350 0

SC (UMHOS/CM AT 25 C) (FLD) FIELD umhos/cm 8 8 645 1471 0

WATER TEMPERATURE (FLD) FIELD C 8 8 20.4 23.3 0

FLOW FIELD cfs 8 8 4.28 7.6 0

DISSOLVED OXYGEN FIELD mg/L 4 4 0.54 0.65 0

TOTAL SUSPENDED SOLIDS A2540D mg/L 10 7 10 36 0

TDS (MEASURED AT 180 C) A2540C mg/L 10 10 500 933 0

TOTAL ALKALINITY AS CACO3 A2320B mg/L 10 10 146 195 0

BICARBONATE AS HCO3 A2320B mg/L 10 10 178 237 0

CHLORIDE (CL) E300.0 mg/L 10 10 40 79 0

SULFATE (SO4) E300.0 mg/L 10 10 190 402 0

ARSENIC (AS) E200.8 mg/L 0.01 0.34 0.15 10 10 0.018 0.025 10 YD-1/YD-3 September

BARIUM (BA) E200.8 mg/L 1 10 10 0.11 0.156 0

CADMIUM (CD) E200.8 mg/L 0.005 0.00052 0.000097 10 0 0

CALCIUM (CA) E200.7 mg/L 10 10 58 102 0

CHROMIUM (CR) E200.8 mg/L 0.1 10 5 0.001 0.002 0

LEAD (PB) (2) E200.8 mg/L 0.015 0.01398 0.000545 10 5 0.0013 0.0023 5 YD-3 September

MAGNESIUM (MG) E200.7 mg/L 10 10 25 42 0

MERCURY (HG) E245.1 mg/L 0.00005 0.0017 0.00091 10 0 0

POTASSIUM (K) E200.7 mg/L 10 10 20 45 0

SELENIUM (SE) E200.8 mg/L 0.05 0.020 0.005 10 10 0.024 0.035 10 YD-1 September

SILVER (AG) E200.8 mg/L 0.1 0.000374 10 0 0

SODIUM (NA) E200.7 mg/L 10 10 63 132 0

TETRAETHYL LEAD SW8270C ug/L 5 0 0

METHYL TERT-BUTYL ETHER MA-VPH ug/L 30 10 0 0

BENZENE MA-VPH ug/L 5 10 0 0

TOLUENE MA-VPH ug/L 1000 10 0 0

ETHYLBENZENE MA-VPH ug/L 530 10 0 0

M-P XYLENE MA-VPH ug/L 10000 10 0 0

O-XYLENE MA-VPH ug/L 10000 10 0 0

TOTAL XYLENE MA-VPH ug/L 10000 10 0 0

NAPHTHALENE MA-VPH ug/L 100 10 0 0

PHYSICAL PARAMETERS

COMMON IONS

TRACE CONSTITUENTS 

VOLATILE PETROLEUM HYDROCARBONS
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TABLE 5-11.  SURFACE WATER SUMMARY STATISTICS

Analyte Method Unit

Yale DEQ-7 - 
SW Human 

Health 
Standards 

Yale DEQ-7 
SW Aquatic 

Acute

Yale DEQ-7 
SW Aquatic 

Chronic
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Event

C9-C10 AROMATICS MA-VPH ug/L 10 0 0

C5-C8 ALIPHATICS MA-VPH ug/L 10 0 0

C9-C12 ALIPHATICS MA-VPH ug/L 10 1 37 37 0

TOTAL PURGEABLE HYDROCARBONS MA-VPH ug/L 10 1 38 38 0

C9-C18 ALIPHATICS MA-EPH ug/L 10 0 0

C19-C36 ALIPHATICS MA-EPH ug/L 10 1 491 491 0

C11-C22 AROMATICS MA-EPH ug/L 10 1 325 325 0

TOT EXTRACTABLE HYDROCARBON      
(EPH) MA-EPH ug/L 10 1 1070 1070 0

2-METHYLNAPHTHALENE SW8270C ug/L 10 1 0.28 0.28 0

ACENAPHTHENE SW8270C ug/L 670 10 1 0.23 0.23 0

ACENAPHTHYLENE SW8270C ug/L 10 0 0

ANTHRACENE SW8270C ug/L 8300 10 0 0

BENZO (A) ANTHRACENE SW8270C ug/L 0.038 10 0 0

BENZO (A) PYRENE SW8270C ug/L 0.038 10 0 0

BENZO (B) FLUORANTHENE SW8270C ug/L 0.038 10 0 0

BENZO (GHI) PERYLENE SW8270C ug/L 10 0 0

BENZO (K) FLUORANTHENE SW8270C ug/L 0.038 10 0 0

CHRYSENE SW8270C ug/L 0.038 10 0 0

DIBENZ (A,H) ANTHRACENE SW8270C ug/L 0.038 10 0 0

FLUORANTHENE SW8270C ug/L 130 10 0 0

FLUORENE SW8270C ug/L 1100 10 0 0

INDENO (1,2,3-C,D) PYRENE SW8270C ug/L 0.038 10 0 0

NAPHTHALENE SW8270C ug/L 100 10 2 0.29 0.42 0

PHENANTHRENE SW8270C ug/L 10 0 0

PYRENE SW8270C ug/L 830 10 0 0

BENZENE SW8260B ug/L 5 10 0 0

BROMOBENZENE SW8260B ug/L 10 0 0

BROMOCHLOROMETHANE SW8260B ug/L 10 0 0

BROMODICHLOROMETHANE SW8260B ug/L 5.5 10 0 0

BROMOFORM SW8260B ug/L 43 10 0 0

BROMOMETHANE SW8260B ug/L 47 10 0 0

CARBON TETRACHLORIDE SW8260B ug/L 2.3 10 0 0

CHLOROBENZENE SW8260B ug/L 100 10 0 0

VOLATILE ORGANIC COMPOUNDS 

POLYNUCLEAR AROMATIC HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS
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TABLE 5-11.  SURFACE WATER SUMMARY STATISTICS

Analyte Method Unit

Yale DEQ-7 - 
SW Human 

Health 
Standards 

Yale DEQ-7 
SW Aquatic 

Acute

Yale DEQ-7 
SW Aquatic 

Chronic
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Event

CHLORODIBROMOMETHANE SW8260B ug/L 4 10 0 0

CHLOROETHANE SW8260B ug/L 10 0 0

2-CHLOROETHYL VINYL ETHER SW8260B ug/L 10 0 0

CHLOROFORM SW8260B ug/L 57 10 1 0.23 0.23 0

CHLOROMETHANE SW8260B ug/L 10 0 0

1,2-DIBROMOETHANE SW8260B ug/L 0.004 10 0 0

2-CHLOROTOLUENE SW8260B ug/L 10 0 0

4-CHLOROTOLUENE SW8260B ug/L 10 0 0

DIBROMOMETHANE SW8260B ug/L 0.004 10 0 0

1,2-DICHLOROBENZENE SW8260B ug/L 420 10 0 0

1,3-DICHLOROBENZENE SW8260B ug/L 320 10 0 0

1,4-DICHLOROBENZENE SW8260B ug/L 75 10 0 0

DICHLORODIFLUOROMETHANE SW8260B ug/L 1000 10 0 0

1,1-DICHLOROETHANE SW8260B ug/L 10 0 0

1,2-DICHLOROETHANE SW8260B ug/L 3.8 10 0 0

1,1-DICHLOROETHENE SW8260B ug/L 7 10 0 0

CIS-1,2-DICHLOROETHENE SW8260B ug/L 70 10 0 0

TRANS-1,2-DICHLOROETHENE SW8260B ug/L 100 10 0 0

1,2-DICHLOROPROPANE SW8260B ug/L 5 10 0 0

1,3-DICHLOROPROPANE SW8260B ug/L 10 0 0

2,2-DICHLOROPROPANE SW8260B ug/L 10 0 0

1,1-DICHLOROPROPENE SW8260B ug/L 10 0 0

CIS-1,3-DICHLOROPROPENE SW8260B ug/L 3.4 10 0 0

TRANS-1,3-DICHLOROPROPENE SW8260B ug/L 2 10 0 0

ETHYLBENZENE SW8260B ug/L 530 10 0 0

2-BUTANONE (METHYL-ETHYL-KETONE) SW8260B ug/L 10 0 0

METHYL TERT-BUTYL ETHER SW8260B ug/L 30 10 0 0

METHYLENE CHLORIDE SW8260B ug/L 5 10 0 0

STYRENE SW8260B ug/L 100 10 0 0

1,1,1,2-TETRACHLOROETHANE SW8260B ug/L 10 0 0

1,1,2,2-TETRACHLOROETHANE SW8260B ug/L 1.7 10 0 0

TETRACHLOROETHENE SW8260B ug/L 5 10 0 0

TOLUENE SW8260B ug/L 1000 10 0 0

1,1,1-TRICHLOROETHANE SW8260B ug/L 200 10 0 0

1,1,2-TRICHLOROETHANE SW8260B ug/L 3 10 0 0

TRICHLOROETHENE SW8260B ug/L 5 10 0 0

TRICHLOROFLUOROMETHANE SW8260B ug/L 10000 10 0 0

1,2,3-TRICHLOROPROPANE SW8260B ug/L 10 0 0

VINYL CHLORIDE SW8260B ug/L 0.25 10 0 0
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TABLE 5-11.  SURFACE WATER SUMMARY STATISTICS

Analyte Method Unit

Yale DEQ-7 - 
SW Human 

Health 
Standards 

Yale DEQ-7 
SW Aquatic 

Acute

Yale DEQ-7 
SW Aquatic 

Chronic
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Event

M-P XYLENE SW8260B ug/L 10000 10 0 0

O-XYLENE SW8260B ug/L 10000 10 0 0

TOTAL XYLENE SW8260B ug/L 10000 10 0 0

(2) Detected values qualified as non-detect "U" due to contamination in associated blank.
Red - Indicates constituent detected at concentrations greater than the screening level/standard.

(1) Inclusive of all surface water samples for July and September sampling events.
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

MOISTURE % BY WT. SW3550A 11 11 100% 0 0% 0 0% 0 0%
pH OF SOIL & WASTE  11 11 100% 0 0% 0 0% 0 0%

ARSENIC (AS) SW6020 11 11 100% 5 45% 0 0% 0 0%
BARIUM (BA) SW6010B/SW6020 11 11 100% 0 0% 0 0% 0 0%

CADMIUM (CD) SW6010B/SW6020 11 0 0% 0 0% 11 100% 11 100%
CHROMIUM (CR) SW6010B/SW6020 11 11 100% 1 9% 0 0% 0 0%

LEAD (PB) SW6010B/SW6020 11 11 100% 6 55% 0 0% 0 0%
MERCURY (HG) SW7471A/B 11 0 0% 0 0% 11 100% 11 100%
SELENIUM (SE) SW6020 11 11 100% 10 91% 0 0% 0 0%

SILVER (AG) SW6010B/SW6020 11 0 0% 0 0% 11 100% 0 0%
TETRAETHYL LEAD SW8270C 11 0 0% 0 0% 11 100% 0 0%

METHYL TERT-BUTYL ETHER MA-VPH 11 0 0% 0 0% 11 100% 0 0%
BENZENE MA-VPH 11 0 0% 0 0% 11 100% 0 0%
TOLUENE MA-VPH 11 6 55% 0 0% 5 45% 0 0%

ETHYLBENZENE MA-VPH 11 0 0% 0 0% 11 100% 0 0%
M-P XYLENE MA-VPH 11 0 0% 0 0% 11 100% 11 100%

O-XYLENE MA-VPH 11 0 0% 0 0% 11 100% 0 0%
TOTAL XYLENE MA-VPH 11 0 0% 0 0% 11 100% 11 100%
NAPHTHALENE MA-VPH 11 0 0% 0 0% 11 100% 6 55%

C9-C10 AROMATICS MA-VPH 11 5 45% 0 0% 6 55% 0 0%
C5-C8 ALIPHATICS MA-VPH 11 0 0% 0 0% 11 100% 0 0%
C9-C12 ALIPHATICS MA-VPH 11 6 55% 0 0% 5 45% 0 0%

TOTAL PURGEABLE 
HYDROCARBONS MA-VPH 11 8 73% 0 0% 3 27% 0 0%

C11-C22 AROMATICS MA-EPH 11 11 100% 0 0% 0 0% 0 0%
C9-C18 ALIPHATICS MA-EPH 11 4 36% 0 0% 7 64% 0 0%

C19-C36 ALIPHATICS MA-EPH 11 11 100% 0 0% 0 0% 0 0%
TOT EXTRACTABLE 

HYDROCARBON (EPH) MA-EPH 11 11 100% 0 0% 0 0% 0 0%

TABLE 5-12.  SEDIMENT ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

PHYSICAL PARAMETERS

METALS

VOLATILE PETROLEUM HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-12.  SEDIMENT ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

2-METHYLNAPHTHALENE SW8270C 11 0 0% 0 0% 11 100% 0 0%
ACENAPHTHENE SW8270C 11 1 9% 1 9% 10 91% 10 91%

ACENAPHTHYLENE SW8270C 11 0 0% 0 0% 11 100% 11 100%
ANTHRACENE SW8270C 11 8 73% 4 36% 3 27% 0 0%

BENZO (A) ANTHRACENE SW8270C 11 11 100% 7 64% 0 0% 0 0%
BENZO (A) PYRENE SW8270C 11 11 100% 7 64% 0 0% 0 0%

BENZO (B) FLUORANTHENE SW8270C 11 11 100% 11 100% 0 0% 0 0%
BENZO (GHI) PERYLENE SW8270C 11 11 100% 4 36% 0 0% 0 0%

BENZO (K) FLUORANTHENE SW8270C 11 11 100% 2 18% 0 0% 0 0%
CHRYSENE SW8270C 11 11 100% 6 55% 0 0% 0 0%

DIBENZ (A,H) ANTHRACENE SW8270C 11 1 9% 0 0% 10 91% 0 0%
FLUORANTHENE SW8270C 11 11 100% 4 36% 0 0% 0 0%

FLUORENE SW8270C 11 4 36% 0 0% 7 64% 0 0%
INDENO (1,2,3-C,D) PYRENE SW8270C 11 11 100% 11 100% 0 0% 0 0%

NAPHTHALENE SW8270C 11 3 27% 0 0% 8 73% 0 0%
PHENANTHRENE SW8270C 11 11 100% 4 36% 0 0% 0 0%

PYRENE SW8270C 11 11 100% 7 64% 0 0% 0 0%

BENZENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
BROMOBENZENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

BROMOCHLOROMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
BROMODICHLOROMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

BROMOFORM SW8260B 11 0 0% 0 0% 11 100% 0 0%
BROMOMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

CARBON TETRACHLORIDE SW8260B 11 0 0% 0 0% 11 100% 11 100%
CHLOROBENZENE SW8260B 11 0 0% 0 0% 11 100% 11 100%
CHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

2-CHLOROETHYL VINYL ETHER SW8260B 11 0 0% 0 0% 11 100% 0 0%
CHLOROFORM SW8260B 11 0 0% 0 0% 11 100% 11 100%

CHLOROMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
2-CHLOROTOLUENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
4-CHLOROTOLUENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

VOLATILE ORGANIC COMPOUNDS 

POLYNUCLEAR AROMATIC HYDROCARBONS
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-12.  SEDIMENT ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

CHLORODI- BROMOMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,2-DIBROMOETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
DIBROMO- METHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

1,2-DICHLOROBENZENE SW8260B 11 0 0% 0 0% 11 100% 11 100%
1,3-DICHLOROBENZENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,4-DICHLOROBENZENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

DICHLORODI-FLUOROMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,1-DICHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,2-DICHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

CIS-1,2-DICHLOROETHENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,1-DICHLOROETHENE SW8260B 11 0 0% 0 0% 11 100% 11 100%

TRANS-1,2-DICHLOROETHENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,2-DICHLOROPROPANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,3-DICHLOROPROPANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
2,2-DICHLOROPROPANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
1,1-DICHLOROPROPENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

CIS-1,3-DICHLOROPROPENE SW8260B 11 0 0% 0 0% 11 100% 0 0%
TRANS-1,3-DICHLOROPROPENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

ETHYLBENZENE SW8260B 11 0 0% 0 0% 11 100% 11 100%
METHYL TERT-BUTYL ETHER SW8260B 11 0 0% 0 0% 11 100% 0 0%

METHYLENE CHLORIDE SW8260B 11 0 0% 0 0% 11 100% 0 0%
2-BUTANONE (METHYL-ETHYL-

KETONE) SW8260B 11 0 0% 0 0% 11 100% 0 0%
STYRENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

1,1,1,2-TETRACHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

1,1,2,2-TETRACHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
TETRACHLOROETHENE SW8260B 11 0 0% 0 0% 11 100% 1 9%

TOLUENE SW8260B 11 6 55% 0 0% 5 45% 0 0%
1,1,1-TRICHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 11 100%
1,1,2-TRICHLOROETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

TRICHLOROETHENE SW8260B 11 0 0% 0 0% 11 100% 11 100%
TRICHLOROFLUOROMETHANE SW8260B 11 0 0% 0 0% 11 100% 0 0%

1,2,3-TRICHLOROPROPANE SW8260B 11 0 0% 0 0% 11 100% 0 0%
VINYL CHLORIDE SW8260B 11 0 0% 0 0% 11 100% 0 0%
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ANALYTE METHOD
TOTAL (1) 

ANALYSES 
# Detected 
Analyses

% Detected 
Analyses

# Detected 
Exceedances

% Detected 
Exceedances

# Non-detect 
Analyses

% Non-detect 
Analyses

# Non-Detect 
Exceedances

% Detection 
Limit 

Exceedances

TABLE 5-12.  SEDIMENT ANALYSIS SUMMARY

DETECTED ANALYSES

DETECTED ANALYSES 
EXCEEDING 

SCREENING LEVEL(s) NON-DETECT ANALYSES

DETECTION LIMITS 
EXCEEDING SCREENING 

LEVEL(s)

M-P XYLENE SW8260B 11 0 0% 0 0% 11 100% 11 100%
O-XYLENE SW8260B 11 0 0% 0 0% 11 100% 0 0%

TOTAL XYLENE SW8260B 11 0 0% 0 0% 11 100% 11 100%

Red - Indicates constituent detected at concentrations greater than the screening level/standard.
Blue - Indicates analyses for which detection limit was greater than the screening level/standard.

(1) Includes all sediment analyses from the Yegen Ditch, all intervals (A,B,C).
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TABLE 5-13.  SEDIMENT SUMMARY STATISTICS

Analyte Method Unit

Ecological Risk 
Based 

Screening 
Concentration-

Freshwater 

Sediment(2)
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

MOISTURE % BY WT. SW3550A % 11 11 14 62 0

pH OF SOIL & WASTE SW9045D s.u. 11 11 7.2 8 0

METALS
ARSENIC (AS) SW6020 mg/kg 9.8 11 11 7 16 5 YD-3 B 6-12"
BARIUM (BA) SW6010B/SW6020 mg/kg 11 11 81 319 0

CADMIUM (CD) SW6010B/SW6020 mg/kg 0.99 11 0 0
CHROMIUM (CR) SW6010B/SW6020 mg/kg 43.4 11 11 12 46 1 YD-1 B 6-12"

LEAD (PB) SW6010B/SW6020 mg/kg 35.8 11 11 10 92 6 YD-4 A 0-6"
MERCURY (HG) SW7471A/B mg/kg 0.18 11 0 0
SELENIUM (SE) SW6020 mg/kg 2 11 11 1 11 10 YD-3 A 0-6"

SILVER (AG) SW6010B/SW6020 mg/kg 1 11 0 0
TETRAETHYL LEAD SW8270C mg/kg 11 0 0

METHYL TERT-BUTYL ETHER MA-VPH mg/kg 11 0 0
BENZENE MA-VPH mg/kg 11 0 0
TOLUENE MA-VPH mg/kg 11 6 0.074 0.32 0

ETHYLBENZENE MA-VPH mg/kg 1.1 11 0 0
M-P XYLENE MA-VPH mg/kg 0.0252 11 0 0
O-XYLENE MA-VPH mg/kg 11 0 0

TOTAL XYLENE MA-VPH mg/kg 0.025 11 0 0
NAPHTHALENE MA-VPH mg/kg 0.176 11 0 0

C9-C10 AROMATICS MA-VPH mg/kg 11 5 3.3 74 0
C5-C8 ALIPHATICS MA-VPH mg/kg 11 0 0
C9-C12 ALIPHATICS MA-VPH mg/kg 11 6 3.3 70 0

TOTAL PURGEABLE 
HYDROCARBONS MA-VPH mg/kg 11 8 2.7 245 0

C11-C22 AROMATICS MA-EPH mg/kg 11 11 20 297 0
C9-C18 ALIPHATICS MA-EPH mg/kg 11 4 40 529 0

C19-C36 ALIPHATICS MA-EPH mg/kg 11 11 36 318 0

TOT EXTRACTABLE 
HYDROCARBON (EPH) MA-EPH mg/kg 11 11 72 1110 0

PHYSICAL  PARAMETERS

VOLATILE PETROLEUM HYDROCARBONS

EXTRACTABLE PETROLEUM HYDROCARBONS
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TABLE 5-13.  SEDIMENT SUMMARY STATISTICS

Analyte Method Unit

Ecological Risk 
Based 

Screening 
Concentration-

Freshwater 

Sediment(2)
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

2-METHYLNAPHTHALENE SW8270C mg/kg 0.0202 11 0 0
ACENAPHTHENE SW8270C mg/kg 0.0067 11 1 0.016 0.016 1 YD-1 B 6-12"

ACENAPHTHYLENE SW8270C mg/kg 0.0059 11 0 0
ANTHRACENE SW8270C mg/kg 0.0572 11 8 0.023 0.11 4 YD-5 C 12-18"

BENZO (A) ANTHRACENE SW8270C mg/kg 0.108 11 11 0.06 0.32 7 YD-1 A 0-6"
BENZO (A) PYRENE SW8270C mg/kg 0.15 11 11 0.074 0.44 7 YD-1 A 0-6"

BENZO (B) FLUORANTHENE SW8270C mg/kg 0.0272 11 11 0.1 0.43 11 YD-1 A 0-6"
BENZO (GHI) PERYLENE SW8270C mg/kg 0.17 11 11 0.055 0.29 4 YD-5 C 12-18"

BENZO (K) FLUORANTHENE SW8270C mg/kg 0.24 11 11 0.026 0.28 2 YD-1 A 0-6"
CHRYSENE SW8270C mg/kg 0.166 11 11 0.046 0.44 6 YD-1 A 0-6"

DIBENZ (A,H) ANTHRACENE SW8270C mg/kg 0.033 11 1 0.017 0.017 0
FLUORANTHENE SW8270C mg/kg 0.423 11 11 0.11 0.85 4 YD-1 A 0-6"

FLUORENE SW8270C mg/kg 0.0774 11 4 0.021 0.07 0
INDENO (1,2,3-C,D) PYRENE SW8270C mg/kg 0.017 11 11 0.061 0.35 11 YD-1 A 0-6"

NAPHTHALENE SW8270C mg/kg 0.176 11 3 0.015 0.02 0
PHENANTHRENE SW8270C mg/kg 0.204 11 11 0.04 0.32 4 YD-1 A 0-6"

PYRENE SW8270C mg/kg 0.195 11 11 0.13 0.67 7 YD-1 A 0-6"

BENZENE SW8260B mg/kg 11 0 0
BROMOBENZENE SW8260B mg/kg 11 0 0

BROMOCHLOROMETHANE SW8260B mg/kg 11 0 0
BROMODICHLOROMETHANE SW8260B mg/kg 11 0 0

BROMOFORM SW8260B mg/kg 0.654 11 0 0
BROMOMETHANE SW8260B mg/kg 11 0 0

CARBON TETRACHLORIDE SW8260B mg/kg 0.0642 11 0 0
CHLOROBENZENE SW8260B mg/kg 0.00842 11 0 0
CHLOROETHANE SW8260B mg/kg 11 0 0

2-CHLOROETHYL VINYL ETHER SW8260B mg/kg 11 0 0
CHLOROFORM SW8260B mg/kg 11 0 0

CHLOROMETHANE SW8260B mg/kg 11 0 0
2-CHLOROTOLUENE SW8260B mg/kg 11 0 0
4-CHLOROTOLUENE SW8260B mg/kg 11 0 0

POLYNUCLEAR AROMATIC HYDROCARBONS

VOLATILE ORGANIC COMPOUNDS 
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TABLE 5-13.  SEDIMENT SUMMARY STATISTICS

Analyte Method Unit

Ecological Risk 
Based 

Screening 
Concentration-

Freshwater 

Sediment(2)
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

CHLORODIBROMOMETHANE SW8260B mg/kg 11 0 0
1,2-DIBROMOETHANE SW8260B mg/kg 11 0 0
DIBROMOMETHANE SW8260B mg/kg 11 0 0

1,2-DICHLOROBENZENE SW8260B mg/kg 0.0165 11 0 0
1,3-DICHLOROBENZENE SW8260B mg/kg 4.43 11 0 0
1,4-DICHLOROBENZENE SW8260B mg/kg 0.599 11 0 0

DICHLORODI-                   
FLUOROMETHANE SW8260B mg/kg 11 0 0

1,1-DICHLOROETHANE SW8260B mg/kg 11 0 0
1,2-DICHLOROETHANE SW8260B mg/kg 11 0 0

CIS-1,2-DICHLOROETHENE SW8260B mg/kg 11 0 0
1,1-DICHLOROETHENE SW8260B mg/kg 0.031 11 0 0

TRANS-1,2-DICHLOROETHENE SW8260B mg/kg 1.05 11 0 0
1,2-DICHLOROPROPANE SW8260B mg/kg 11 0 0
1,3-DICHLOROPROPANE SW8260B mg/kg 11 0 0
2,2-DICHLOROPROPANE SW8260B mg/kg 11 0 0
1,1-DICHLOROPROPENE SW8260B mg/kg 11 0 0

CIS-1,3-DICHLOROPROPENE SW8260B mg/kg 11 0 0

TRANS-1,3-DICHLOROPROPENE SW8260B mg/kg 11 0 0
ETHYLBENZENE SW8260B mg/kg 1.1 11 0 0

METHYL TERT-BUTYL ETHER SW8260B mg/kg 11 0 0
METHYLENE CHLORIDE SW8260B mg/kg 11 0 0

2-BUTANONE (METHYL-ETHYL-
KETONE) SW8260B mg/kg 11 0 0
STYRENE SW8260B mg/kg 0.559 11 0 0

1,1,1,2-TETRACHLOROETHANE SW8260B mg/kg 11 0 0
1,1,2,2-TETRACHLOROETHANE SW8260B mg/kg 1.36 11 0 0

TETRACHLOROETHENE SW8260B mg/kg 0.468 11 0 0
TOLUENE SW8260B mg/kg 11 6 0.046 0.66 0

1,1,1-TRICHLOROETHANE SW8260B mg/kg 0.0302 11 0 0
1,1,2-TRICHLOROETHANE SW8260B mg/kg 1.24 11 0 0

TRICHLOROETHENE SW8260B mg/kg 0.0969 11 0 0
TRICHLOROFLUOROMETHANE SW8260B mg/kg 11 0 0
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TABLE 5-13.  SEDIMENT SUMMARY STATISTICS

Analyte Method Unit

Ecological Risk 
Based 

Screening 
Concentration-

Freshwater 

Sediment(2)
Total (1) 

Analyses
# Detected 
Analyses

Minimum 
Detected 

Concentration
Maximum 

Concentration
# Detected 

Exceedances

Location of 
Maximum 

Exceedance Interval Depth

1,2,3-TRICHLOROPROPANE SW8260B mg/kg 11 0 0
VINYL CHLORIDE SW8260B mg/kg 11 0 0

M-P XYLENE SW8260B mg/kg 0.0252 11 0 0
O-XYLENE SW8260B mg/kg 11 0 0

TOTAL XYLENE SW8260B mg/kg 0.025 11 0 0

(1) Includes all sediment analyses from the Yegen Ditch, all intervals (A,B,C).

Red - Indicates constituent detected at concentrations greater than the screening level/standard.

(2) http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm#table

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Tables\Section 5.7 Table 5‐12 and 5‐13 Sediment Tables.xlsx\Table 5‐13\HLN\03/11/15\065 4 of 4



ANALYTE METHOD FRACTION
TOTAL  

ANALYSES # Detected Analyses % Detected Analyses
# Detected 

Exceedance
% Detected 
Exceedances

ARSENIC (AS) SW6010B/SW6020 TOT 283 283 100% 15 5%
BARIUM (BA) SW6010B/SW6020 TOT 257 257 100% 47 18%

LEAD (PB) SW6010B/SW6020 TOT 487 487 100% 246 51%
MERCURY (HG) SW7471A TOT 257 7 3% 7 3%

BENZENE MA-VPH/SW8260 VPH/VOC 326 24 7% 21 6%
TOLUENE MA-VPH/SW8260 VPH/VOC 326 24 7% 3 1%

ETHYLBENZENE MA-VPH/SW8260 VPH/VOC 326 26 8% 7 2%
NAPHTHALENE MA-VPH/SW8270C VPH/PAH 437 74 17% 13 3%

C9-C10 AROMATICS MA-VPH VPH 237 47 20% 18 8%
C5-C8 ALIPHATICS MA-VPH VPH 237 35 15% 18 8%

C9-C12 ALIPHATICS MA-VPH VPH 237 54 23% 21 9%
C9-C18 ALIPHATICS MA-EPH EPH 153 88 58% 39 25%

C11-C22 AROMATICS MA-EPH EPH 153 139 91% 45 29%
2-METHYLNAPHTHALENE SW8270C PAH 200 76 38% 16 8%
BENZO (A) ANTHRACENE SW8270C PAH 200 116 58% 40 20%

BENZO (A) PYRENE SW8270C PAH 200 134 67% 123 62%
BENZO (B) FLUORANTHENE SW8270C PAH 200 136 68% 57 29%
BENZO (K) FLUORANTHENE SW8270C PAH 200 125 63% 4 2%

CHRYSENE SW8270C PAH 200 137 69% 3 2%
DIBENZ (A,H) ANTHRACENE SW8270C PAH 200 39 20% 35 18%

FLUORANTHENE SW8270C PAH 200 148 74% 1 1%
INDENO (1,2,3-C,D) PYRENE SW8270C PAH 200 137 69% 59 30%

PYRENE SW8270C PAH 200 162 81% 1 1%

ARSENIC (AS) SW6010B/SW6020 TOT 392 392 100% 4 1%

BARIUM (BA) SW6010B/SW6020 TOT 332 332 100% 5 2%
LEAD (PB) SW6010B/SW6020 TOT 392 390 99% 31 8%

MERCURY (HG) SW7471A/B TOT 332 2 1% 2 1%
TETRAETHYL LEAD SW8270C SVOC 23 3 13% 3 13%

BENZENE MA-VPH/SW8260 VPH/VOC 462 88 19% 85 18%
TOLUENE MA-VPH VPH 392 29 7% 3 1%

ETHYLBENZENE MA-VPH/SW8260 VPH/VOC 462 105 23% 63 14%
M-P XYLENE MA-VPH/SW8260 VPH/VOC 462 120 26% 9 2%
O-XYLENE MA-VPH/SW8260 VPH/VOC 462 118 26% 1 0.22%

TOTAL XYLENE MA-VPH VPH 392 102 26% 3 1%
NAPHTHALENE MA-VPH/SW8270C/SW8270C-H VPH/PAH/SW8270-H 713 271 38% 81 11%

C9-C10 AROMATICS MA-VPH VPH 392 230 59% 187 48%

TABLE 5-14.  SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN

DETECTED ANALYSES
DETECTED ANALYSES EXCEEDING 

SCREENING LEVEL(s)

SUBSURFACE SOILS

SURFACE SOILS
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ANALYTE METHOD FRACTION
TOTAL  

ANALYSES # Detected Analyses % Detected Analyses
# Detected 

Exceedance
% Detected 
Exceedances

TABLE 5-14.  SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN

DETECTED ANALYSES
DETECTED ANALYSES EXCEEDING 

SCREENING LEVEL(s)

C5-C8 ALIPHATICS MA-VPH VPH 392 189 48% 123 31%
C9-C12 ALIPHATICS MA-VPH VPH 392 232 59% 121 31%

C11-C22 AROMATICS MA-EPH EPH 319 238 75% 165 52%
C9-C18 ALIPHATICS MA-EPH EPH 319 229 72% 98 31%

1-METHYLNAPHTHALENE SW8270C-H SW8270-H 2 2 100% 2 100%

2-METHYLNAPHTHALENE SW8270C/SW8270C-H PAH/SW8270-H 321 240 75% 120 37%
CHLOROBENZENE SW8260B VOC 70 1 1% 1 1%

TDS (MEASURED AT 180 C) A2540C PHYS 32 32 100% 31 97%

CHLORIDE (CL) E300.0 IONS 32 32 100% 8 25%

SULFATE (SO4) E300.0 IONS 32 30 94% 24 75%

NITRATE (NO3-N) CALCULATION MNA 32 17 53% 12 38%

NITRATE + NITRITE AS N E353.2 MNA 32 19 59% 12 38%

FERROUS IRON E200.7 MNA 32 32 100% 12 38%
ARSENIC (AS) E200.8 DIS/TRC 32 32 100% 8 25%

LEAD (PB) E200.8 DIS/TRC 32 12 38% 3 9%
SELENIUM E200.8 DIS   16 8 50% 1 6%
BENZENE MA-VPH/SW8260B VPH/VOC 64 24 38% 14 22%

ETHYLBENZENE MA-VPH/SW8260B VPH/VOC 64 26 41% 2 3%
NAPHTHALENE MA-VPH/SW8270C VPH/PAH 64 27 42% 4 6%

C9-C10 AROMATICS MA-VPH VPH 32 19 59% 3 9%
C5-C8 ALIPHATICS MA-VPH VPH 32 15 47% 5 16%

C9-C12 ALIPHATICS MA-VPH VPH 32 20 63% 3 9%
TOTAL PURGEABLE 

HYDROCARBONS MA-VPH VPH 32 22 69% 6 19%
C9-C18 ALIPHATICS MA-EPH EPH 32 7 22% 2 6%

C19-C36 ALIPHATICS MA-EPH EPH 32 3 9% 2 6%
C11-C22 AROMATICS MA-EPH EPH 32 7 22% 2 6%
TOT EXTRACTABLE 

HYDROCARBON (EPH) MA-EPH EPH 32 10 31% 8 25%

BENZO (A) PYRENE SW8270C PAH 32 1 3% 1 3%

BENZO (B) FLUORANTHENE SW8270C PAH 32 1 3% 1 3%

DIBENZ (A,H) ANTHRACENE SW8270C PAH 32 1 3% 1 3%

INDENO (1,2,3-C,D) PYRENE SW8270C PAH 32 1 3% 1 3%

GROUNDWATER
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ANALYTE METHOD FRACTION
TOTAL  

ANALYSES # Detected Analyses % Detected Analyses
# Detected 

Exceedance
% Detected 
Exceedances

TABLE 5-14.  SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN

DETECTED ANALYSES
DETECTED ANALYSES EXCEEDING 

SCREENING LEVEL(s)

ARSENIC (AS) E200.8 TRC 10 10 100% 10 100%
SELENIUM (SE) E200.8 TRC 10 10 100% 10 100%

ARSENIC (AS) SW6020 TOT 11 11 100% 5 45%
CHROMIUM (CR) SW6010B/SW6020 TOT 11 11 100% 1 9%

LEAD (PB) SW6010B/SW6020 TOT 11 11 100% 6 55%
SELENIUM (SE) SW6020 TOT 11 11 100% 10 91%

ACENAPHTHENE SW8270C NO MEAS 11 1 9% 1 9%
ANTHRACENE SW8270C NO MEAS 11 8 73% 4 36%

BENZO (A) ANTHRACENE SW8270C NO MEAS 11 11 100% 7 64%
BENZO (A) PYRENE SW8270C NO MEAS 11 11 100% 7 64%

BENZO (B) FLUORANTHENE SW8270C NO MEAS 11 11 100% 11 100%
BENZO (GHI) PERYLENE SW8270C NO MEAS 11 11 100% 4 36%

BENZO (K) FLUORANTHENE SW8270C NO MEAS 11 11 100% 2 18%
CHRYSENE SW8270C NO MEAS 11 11 100% 6 55%

FLUORANTHENE SW8270C NO MEAS 11 11 100% 4 36%
INDENO (1,2,3-C,D) PYRENE SW8270C NO MEAS 11 11 100% 11 100%

PHENANTHRENE SW8270C NO MEAS 11 11 100% 4 36%
PYRENE SW8270C NO MEAS 11 11 100% 7 64%

SURFACE WATER

SEDIMENTS

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Tables\Table 5‐14 Summary of COPC UPDTD.xlsx\COPCs\HLN\03/11/15\065 3 of 3



Po
te

nt
ia

l F
ut

ur
e 

R
es

id
en

ts

C
/I 

- W
or

ke
rs

C
on

st
ru

ct
io

n 
W

or
ke

rs

Si
te

 T
re

sp
as

se
rs

C
/I 

- I
nd

oo
r 

W
or

ke
rs

C
/I 

- O
ut

do
or

 
W

or
ke

rs

C
on

st
ru

ct
io

n 
W

or
ke

rs

Pa
rk

* 
U

se
r

Te
rr

es
tri

al
 

Ec
ol

og
ic

al

Fa
ci

lit
y 

A
qu

at
ic

 
Ec

ol
og

ic
al

Ingestion ● ● ● ● ● X ● X ● X

Dermal ● ● ● ● ● X ● X ● X

Fugitive Dust Ambient Air Inhalation ● ● ● ● ● ● ● ● ● X

Ambient Indoor 
Air Inhalation ● ● X X ● X X X X X

Ambient 
Outdoor Air Inhalation ● ● ● ● ● ● ● ● ● X

Ingestion ● ● ● ● X X ● X ● ●

Dermal ● ● ● ● X X ● X ● ●

Ingestion X X ● X X X X X ● X

Dermal X X ● X X X X X ● X

Ingestion ● X ● X ● X ● X ● ●

Dermal ● X ● X ● X ● X ● ●

Ingestion X X ● X X X ● X ● X

Dermal X X ● X X X ● X ● X

Ambient Indoor 
Air Inhalation ● ● X X ● X X X X X

Ambient 
Outdoor Air Inhalation ● ● ● ● ● ● ● ● ● X

Ingestion X X ● X X X ● X X X

Dermal X X ● X X X ● X X X

Ambient Indoor 
Air Inhalation X X X X X X X X X X

Ambient 
Outdoor Air Inhalation ● ● ● ● ● ● ● ● ● X

Ingestion ● X ● X X X ● X ● ●

Dermal ● X ● X X X ● X ● ●

Ambient Indoor 
Air Inhalation ● ● X X ● X X X X X

Ambient 
Outdoor Air Inhalation ● ● ● ● ● ● ● ● ● X

Notes:
C/I
• Potentially complete exposure pathway
X Incomplete exposure pathway

Park* Heritage Trail system walking trail located adjacent on the eastern Facility boundary
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Please Note:

DEQ defines the facility as including any site or

area within the CECRA boundaries where a

hazardous or deleterious substance has been

deposited, stored, disposed of, placed, or

otherwise come to be located.  CECRA further

defines "hazardous or deleterious" substances as

hazardous substances, hazardous wastes, or

petroleum products that because of quantity,

concentration, or physical, chemical, or infectious

characteristics may pose an imminent and

substantial threat to public health, safety, or

welfare or the enfironment.  MCA §

75-10-701(8).  The facility will be further refined

through completion of the RI.
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DEQ defines the facility as

including any site or area

within the CECRA
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hazardous or deleterious
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deposited, stored, disposed
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substances, hazardous

wastes, or petroleum

products that because of

quantity, concentration, or

physical, chemical, or

infectious characteristics

may pose an imminent and

substantial threat to public

health, safety, or welfare or

the enfironment.  MCA §

75-10-701(8).  The facility

will be further refined

through completion of the

RI.





3,084

3,086

3,088

3,090

3,092

3,094

3,096

3,098

3,100

3,102

3,104

3,106

3,108

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200

Y

M

W

-

1

1

Y

M

W

-

1

2

Y

M

W

-

1

3

Y

M

W

-

1

4

Y

M

W

-

1

6

Y

M

W

-

1

7

Y

M

W

-

2

1

Y

M

W

-

2

2

Y

M

W

-

2

3

A'

Distance Along Profile (feet)

E
l
e
v
a
t
i
o
n
 
(
f
e
e
t
 
M

S
L
)

WEST

A

EAST

L

O

A

D

I

N

G

 

D

O

C

K

POND WITHIN

TEL AREA

A

A'

B

B'

C

D

N
O

R
T

H

SCALE

0300 300

(Approximate Only)

DRAWING FILE NUMBER

5602 Hesper Road
(406) 656-1172

Billings, Montana 59106
FIGURE

AUTOCAD 2000 DRAWING (DWG)WEST-EAST GEOLOGIC
CROSS SECTION A-A'

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B010

4-5

FACILITY BOUNDARY

CROSS SECTION LINE

2" MONITORING WELL

4" MONITORING WELL

OTHER MONITORING WELL

ALLUVIAL GRAVEL/COBBLES (Qat1c*)

COARSE GRAINED ALLUVIUM (Qat1c*)

FINE GRAINED ALLUVIUM (Qat1f*)

CONCRETE

ASPHALT

LEGEND

TOTAL DEPTH OF HOLE

WELL DESIGNATION

SCREENED INTERVAL

MONITOR WELL

Y

M

W

-

1

1

SLUDGE

ARTIFICIAL FILL AND/ OR 

YMW-11

YMW-12

MW03

DEMOLITION DEBRIS (af*)

*MBMG MAP SERIES 61-A

GROUND SURFACE ELEVATION BASED ON 2004 ARMY CORP OF ENGINEERS IMPACTS STUDY TO THE YELLOWSTONE RIVER CHANNEL AND FLOODPLAIN 

2011 ARMY CORPS OF ENGINEERS AERIAL PHOTOGRAPH

(5:2 VERTICAL EXAGGERATION)

GROUNDWATER 

ELEVATION 

OCTOBER 2013Please Note:
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any site or area within the CECRA
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deleterious substance has been

deposited, stored, disposed of, placed,

or otherwise come to be located.

CECRA further defines "hazardous or

deleterious" substances as hazardous
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75-10-701(8).  The facility will be

further refined through completion of

the RI.
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Please Note:

DEQ defines the facility as including

any site or area within the CECRA

boundaries where a hazardous or

deleterious substance has been

deposited, stored, disposed of, placed,

or otherwise come to be located.

CECRA further defines "hazardous or

deleterious" substances as hazardous

substances, hazardous wastes, or

petroleum products that because of

quantity, concentration, or physical,

chemical, or infectious characteristics

may pose an imminent and substantial

threat to public health, safety, or

welfare or the enfironment.  MCA §

75-10-701(8).  The facility will be

further refined through completion of

the RI.
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boundaries where a hazardous or
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75-10-701(8).  The facility will be

further refined through completion of

the RI.
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NOTES:

1. Wells with LNAPL Sheen are shown in Red and do not have a LNAPL

thickness

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. The facility includes any site or are where a hazardous or deleterious

substance has been deposited, stored, disposed or, place, or otherwise come

to be located.  This will be further refined through completion of a remedial

investigation (RI).

SOURCE:

Interpreted from Analytical Results - Appendix ??

US Army Corps of Engineers Aerial Photo (2011)
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NOTES:

1. Wells with LNAPL Sheen are shown in Red and do not have a LNAPL

thickness

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. The facility includes any site or are where a hazardous or deleterious

substance has been deposited, stored, disposed or, place, or otherwise come

to be located.  This will be further refined through completion of a remedial

investigation (RI).

SOURCE:

Interpreted from Analytical Results - Appendix ??

US Army Corps of Engineers Aerial Photo (2011)
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NOTES:

1. Wells with LNAPL Sheen are shown in Red and do not have a LNAPL

thickness

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. The facility includes any site or are where a hazardous or deleterious

substance has been deposited, stored, disposed or, place, or otherwise come

to be located.  This will be further refined through completion of a remedial

investigation (RI).

SOURCE:

Interpreted from Analytical Results - Appendix ??

US Army Corps of Engineers Aerial Photo (2011)
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NOTES:

1. Wells with LNAPL Sheen are shown in Red and do not have a LNAPL

thickness

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. The facility includes any site or are where a hazardous or deleterious

substance has been deposited, stored, disposed or, place, or otherwise come

to be located.  This will be further refined through completion of a remedial

investigation (RI).

SOURCE:

Interpreted from Analytical Results - Appendix ??

US Army Corps of Engineers Aerial Photo (2011)
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NOTES:

1. Wells with LNAPL Sheen are shown in Red and do not have a LNAPL

thickness

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. The facility includes any site or are where a hazardous or deleterious

substance has been deposited, stored, disposed or, place, or otherwise come

to be located.  This will be further refined through completion of a remedial

investigation (RI).

SOURCE:

Interpreted from Analytical Results - Appendix ??

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE
MAY 2013 SHALLOW

POTENTIOMETRIC SURFACE
REMEDIAL INVESTIGATION REPORT

YALE OIL OF SOUTH DAKOTA
CECRA FACILITY 4-18

LEGEND

FACILITY BOUNDARY

MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)

SCALE
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FIGURE
JUNE 2013 SHALLOW

POTENTIOMETRIC SURFACE
REMEDIAL INVESTIGATION REPORT

YALE OIL OF SOUTH DAKOTA
CECRA FACILITY 4-19
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MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE
JULY 2013 SHALLOW

POTENTIOMETRIC SURFACE
REMEDIAL INVESTIGATION REPORT

YALE OIL OF SOUTH DAKOTA
CECRA FACILITY 4-20

LEGEND

FACILITY BOUNDARY

MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE
AUGUST 2013 SHALLOW

POTENTIOMETRIC SURFACE
REMEDIAL INVESTIGATION REPORT

YALE OIL OF SOUTH DAKOTA
CECRA FACILITY 4-21

LEGEND

FACILITY BOUNDARY

MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE
SEPTEMBER 2013 SHALLOW
POTENTIOMETRIC SURFACE

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY 4-22

LEGEND

FACILITY BOUNDARY

MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE
OCTOBER 2013 SHALLOW

POTENTIOMETRIC SURFACE
REMEDIAL INVESTIGATION REPORT

YALE OIL OF SOUTH DAKOTA
CECRA FACILITY 4-23

LEGEND

FACILITY BOUNDARY

MONITORING WELL

GROUNDWATER

ELEVATION

POTENTIOMETRIC

LINE (1 FOOT

CONTOUR INTERVAL)

NOTES:

1. All Elevations above Mean Sea Level (MSL)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a

hazardous or deleterious substance has been deposited,

stored, disposed of, placed, or otherwise come to be located.

CECRA further defines "hazardous or deleterious" substances

as hazardous substances, hazardous wastes, or petroleum

products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent

and substantial threat to public health, safety, or welfare or the

environment. MCA § 75-10-701(8).  The facility will be further

refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST BARIUM CONCENTRATIONS
IN SHALLOW SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY
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5-1

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 421 MG/KG

SAMPLE RESULT ABOVE 421 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of Barium above MDEQ Leaching to

Groundwater Screening Level - 421 mg/kg

Approximate Extent of Shallow Soil with

Concentrations of Barium above Direct Contact for

Residential Soils RSL - 1500 mg/kg

Approximate Extent of Shallow Soil with

Concentrations of Barium above Direct Contact for

Commercial Soils RSL - 22000 mg/kg

69-SS-A

7

0

230

NOTES:

1. All Results in Milligrams per Kilogram. (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding Sample

Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10.DEQ defines the facility as including any site or area where a hazardous or

deleterious substance has been deposited, stored, disposed of, placed, or

otherwise come to be located.  CECRA further defines "hazardous or

deleterious" substances as hazardous substances, hazardous wastes, or

petroleum products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent and substantial

threat to public health, safety, or welfare or the environment. MCA §

75-10-701(8).  The facility will be further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 140 MG/KG

SAMPLE RESULT ABOVE 140 MG/KG AND

BELOW 400 MG/KG

SAMPLE RESULT ABOVE 400 MG/KG AND

BELOW 800 MG/KG

SAMPLE RESULT ABOVE 800 MG/KG

ISOCONTOURS:

Approximate Extent of Surface Soil with

Concentrations of Lead above MDEQ Leaching to

Groundwater Screening Level - 140 mg/kg

Approximate Extent of Surface Soil with

Concentrations of Lead above Direct Contact for

Residential Soils RSL - 400 mg/kg

Approximate Extent of Surface Soil with

Concentrations of Lead above Direct Contact for

Commercial Soils RSL - 800 mg/kg

Higher Concentration Iso-Contours - >800 mg/kg

70-SS-A

7

0

41

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST VPH C9-C10 AROMATICS
CONCENTRATIONS IN SHALLOW SOIL

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-3

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 100 MG/KG

SAMPLE RESULT ABOVE 100 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C10 VPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 100 mg/kg

Higher Concentration Iso-Contours - >100 mg/kg

70N-SS-A

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST BENZENE CONCENTRATIONS
IN SHALLOW SOIL

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B009

5-4

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 0.04 MG/KG

SAMPLE RESULT ABOVE 0.04 MG/KG

ISOCONTOURS:

Approximate Extent of Subsurface Soil with

Concentrations of Benzene above MDEQ

Residential & Commercial RBSL for Surface Soils -

0.04 mg/kg

Higher Concentration Iso-Contours

70-SS-A

7

0

<0.05

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. The best achievable practical quantitation limit is greater than the RBSL.

Therefore, an isocontour line representing the RBSL has not been

included; however, higher concentrations isocontour lines are presented.

7. MDEQ - Montana Department of Environmental Quality

8. RSL - Regional Screening Level

9. RBSL - Risk Based Screening Level

10. Dashed Lines Where Inferred

11. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST EPH C9-C18 ALIPHATICS
CONCENTRATIONS IN SHALLOW SOIL

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-5

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 200 MG/KG

SAMPLE RESULT ABOVE 200 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C18 TEH Aliphatics above

MDEQ Residential RBSL for Surface Soils - 200

mg/kg

Approximate Extent of Shallow Soil with

Concentrations of C9-C18 TEH Aliphatics above

MDEQ Commercial RBSL for Surface Soils - 1,000

mg/kg

Higher Concentration Iso-Contours - >1000 mg/kg

70N-SS-A

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST EPH C11-C22 AROMATICS
CONCENTRATIONS IN SHALLOW SOIL

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-6

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 400 MG/KG

SAMPLE RESULT ABOVE 400 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C11-C22 EPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 400 mg/kg

Higher Concentration Iso-Contours - >400 mg/kg

70N-SS-A

7

0

33

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)HIGHEST BENZO(A)PYRENE
CONCENTRATIONS IN SHALLOW SOIL

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B009

5-7

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 0.02 MG/KG

SAMPLE RESULT ABOVE 0.02 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Subsurface Soil with

Concentrations of Benzo(a)pyrene above MDEQ

Residential RBSL for Surface Soils - 0.02 mg/kg

Approximate Extent of Subsurface Soil with

Concentrations of Benzo(a)pyrene above MDEQ

Commercial RBSL for Surface Soils - 0.2 mg/kg

Higher Concentration Iso-Contours - >0.2 mg/kg

70N-SS-A

7

0

0.59

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Maximum Concentration Shown for Each Location with Corresponding

Sample Depth Identified in the Sample ID as "A", "B", or "C".

3. Sample Depth Interval "A" is 0-6"

4. Sample Depth Interval "B" is 6-12"

5. Sample Depth Interval "C" is 12-24"

6. The highest benzo(a)pyrene result in shallow soils is shown to represent

polynuclear aromatic hydrocarbons (PAHs).  PAHs exceeding RBSL's

are generally co-located with benzo(a)pyrene with the exception of

benzo(b)fluoranthene in grids 39, 43 and at YMW-14, and

2-methynaphthalene and naphthalene in grid 45.

7. MDEQ - Montana Department of Environmental Quality

8. RSL - Regional Screening Level

9. RBSL - Risk Based Screening Level

10. Dashed Lines Where Inferred

11. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"A" HORIZON
LEAD CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-8

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

OPPORTUNITY SAMPLE LOCATION

SAMPLING RESULT

SAMPLING RESULT BELOW 140 MG/KG

SAMPLE RESULT ABOVE 140 MG/KG

ISOCONTOURS:

Approximate Extent of Subsurface Soil with

Concentrations of Lead above MDEQ Leaching to

Groundwater Screening Level - 140 mg/kg

Approximate Extent of Subsurface Soil with

Concentrations of Lead above Direct Contact for

Residential Soils RSL - 400 mg/kg

Approximate Extent of Subsurface Soil with

Concentrations of Lead above Direct Contact for

Commercial Soils RSL - 800 mg/kg

Higher Concentration Iso-Contours - >800 mg/kg

70-SB-A

7

0

5

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)

1-ST-A



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"B" HORIZON
LEAD CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-9

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

SAMPLING RESULT BELOW 140 MG/KG

SAMPLE RESULT ABOVE 140 MG/KG

ISOCONTOURS:

Approximate Extent of Subsurface Soil with

Concentrations of Lead above MDEQ Leaching to

Groundwater Screening Level - 140 mg/kg

Approximate Extent of Subsurface Soil with

Concentrations of Lead above Direct Contact for

Residential Soils RSL - 400 mg/kg

Approximate Extent of Subsurface Soil with

Concentrations of Lead above Direct Contact for

Commercial Soils RSL - 800 mg/kg

Higher Concentration Iso-Contours - >800 mg/kg

70-SB-B

7

0

3

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"C" HORIZON
LEAD CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-10

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

ALL SAMPLING RESULT BELOW 140 MG/KG

(MDEQ Lead Leaching to Groundwater Screening

Level - 140 mg/kg)

70-SB-C

7

0

3

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
VPH C9-C10 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "A" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-11

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 100 MG/KG

SAMPLE RESULT ABOVE 100 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C10 VPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 100 mg/kg

Higher Concentration Iso-Contours - >100 mg/kg

69-SB-A

7

0

<2

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
VPH C9-C10 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "B"  SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-12

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 100 MG/KG

SAMPLE RESULT ABOVE 100 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C10 VPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 100 mg/kg

Higher Concentration Iso-Contours - >100 mg/kg

69-SB-B

7

0

<2

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
VPH C9-C10 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "C" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-13

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 100 MG/KG

SAMPLE RESULT ABOVE 100 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C10 VPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 100 mg/kg

Higher Concentration Iso-Contours - >100 mg/kg

69-SB-C

7

0

<2

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"A" HORIZON
BENZENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-14

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

SAMPLING RESULT BELOW 0.04 MG/KG OR NON

DETECT

SAMPLE RESULT ABOVE 0.04 MG/KG

ISOCONTOURS:

Higher Concentration Iso-Contours than MDEQ

Residential and Commercial RBSL for Subsurface

Soils - 0.04 mg/kg.  Note that non detect values

were not contoured.

70-SB-A

7

0

<0.05

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. The best achievable practical quantitation limit is greater than the RBSL.

Therefore, an isocontour line representing the RBSL has not been

included; however, higher concentrations isocontour lines are presented.

7. MDEQ - Montana Department of Environmental Quality

8. RSL - Regional Screening Level

9. RBSL - Risk Based Screening Level

10. Dashed Lines Where Inferred

11. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"B" HORIZON
BENZENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-15

SCALE

0100 100

(Approximate Only)

70-SB-B

7

0

<0.06

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

SAMPLING RESULT BELOW 0.04 MG/KG OR NON

DETECT

SAMPLE RESULT ABOVE 0.04 MG/KG

ISOCONTOURS:

Higher Concentration Iso-Contours than MDEQ

Residential and Commercial RBSL for Subsurface

Soils - 0.04 mg/kg.  Note that non detect values

were not contoured.

<0.05

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. The best achievable practical quantitation limit is greater than the RBSL.

Therefore, an isocontour line representing the RBSL has not been

included; however, higher concentrations isocontour lines are presented.

7. MDEQ - Montana Department of Environmental Quality

8. RSL - Regional Screening Level

9. RBSL - Risk Based Screening Level

10. Dashed Lines Where Inferred

11. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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(406) 443-4150
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FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL SAMPLE

"C" HORIZON
BENZENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B011

5-16

SCALE

0100 100

(Approximate Only)

70-SB-C

7

0

<0.06

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

SAMPLING RESULT BELOW 0.04 MG/KG OR NON

DETECT

SAMPLE RESULT ABOVE 0.04 MG/KG

ISOCONTOURS:

Higher Concentration Iso-Contours than MDEQ

Residential and Commercial RBSL for Subsurface

Soils - 0.04 mg/kg.  Note that non detect values

were not contoured.

<0.05

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. The best achievable practical quantitation limit is greater than the RBSL.

Therefore, an isocontour line representing the RBSL has not been

included; however, higher concentrations isocontour lines are presented.

7. MDEQ - Montana Department of Environmental Quality

8. RSL - Regional Screening Level

9. RBSL - Risk Based Screening Level

10. Dashed Lines Where Inferred

11. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C11-C22 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "A" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-17

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 400 MG/KG

SAMPLE RESULT ABOVE 400 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C11-C22 EPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 400 mg/kg

Higher Concentration Iso-Contours - >400 mg/kg

69-SB-A

7

0

<10

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C11-C22 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "B"  SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-18

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 400 MG/KG

SAMPLE RESULT ABOVE 400 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C11-C22 EPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 400 mg/kg

Higher Concentration Iso-Contours - >400 mg/kg

69-SB-B

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C11-C22 AROMATICS

CONCENTRATIONS
IN SUB SURFACE "C" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-19

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 400 MG/KG

SAMPLE RESULT ABOVE 400 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C11-C22 EPH Aromatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 400 mg/kg

Higher Concentration Iso-Contours - >400 mg/kg

69-SB-C

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C9-C18 ALIPHATICS

CONCENTRATIONS
IN SUB SURFACE "A" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-20

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 2000 MG/KG

SAMPLE RESULT ABOVE 2000 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C18 EPH Aliphatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 2000 mg/kg

Higher Concentration Iso-Contours - >2000 mg/kg

69-SB-A

7

0

<10

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C9-C18 ALIPHATICS

CONCENTRATIONS
IN SUB SURFACE "B"  SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-21

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 2000 MG/KG

SAMPLE RESULT ABOVE 2000 MG/KG

OPPORTUNITY SAMPLE LOCATION

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C18 EPH Aliphatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 2000 mg/kg

Higher Concentration Iso-Contours - >2000 mg/kg

69-SB-B

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
EPH C9-C18 ALIPHATICS

CONCENTRATIONS
IN SUB SURFACE "C" SOILS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B012

5-22

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 2000 MG/KG

SAMPLE RESULT ABOVE 2000 MG/KG

LOCATION NOT SAMPLED FOR THIS ANALYTE

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of C9-C18 EPH Aliphatics above

MDEQ Residential and Commercial RBSL for

Surface Soils - 2000 mg/kg

Higher Concentration Iso-Contours - >2000 mg/kg

69-SB-C

7

0

<11

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL

SAMPLE "A" HORIZON
NAPHTHALENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B013

5-23

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 9 MG/KG

SAMPLE RESULT ABOVE 9 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of Naphthalene above MDEQ

Residential and Commercial RBSL for Surface Soils

- 9 mg/kg

Higher Concentration Iso-Contours - >9 mg/kg

70-SB-A

7

0

<0.100

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL

SAMPLE "B" HORIZON
NAPHTHALENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B013

5-24

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 9 MG/KG

SAMPLE RESULT ABOVE 9 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of Naphthalene above MDEQ

Residential and Commercial RBSL for Surface Soils

- 9 mg/kg

Higher Concentration Iso-Contours - >9 mg/kg

70-SB-B

7

0

<0.130

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)
SUBSURFACE SOIL

SAMPLE "C" HORIZON
NAPHTHALENE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B013

5-25

SCALE

0100 100

(Approximate Only)

LEGEND

FACILITY BOUNDARY

GRID BOUNDARY

GRID NUMBER

SOIL SAMPLING LOCATION

SAMPLING RESULT

FOCUS AREA SAMPLING LOCATION

SAMPLING RESULT BELOW 9 MG/KG

SAMPLE RESULT ABOVE 9 MG/KG

ISOCONTOURS:

Approximate Extent of Shallow Soil with

Concentrations of Naphthalene above MDEQ

Residential and Commercial RBSL for Surface Soils

- 9 mg/kg

Higher Concentration Iso-Contours - >9 mg/kg

70-SB-C

7

0

<0.120

NOTES:

1. All Results in Milligrams per Kilogram ( mg/kg). (Parts per Million)

2. Sample Depth Interval "A" is the highest Photo Ionic Dector (PID) reading

on approximate two foot intervals between 2-10' or 2' to groundwater

3. Sample Depth Interval "B" is at groundwater level

4. Sample Depth Interval "C" is an interval below groundwater sample level

5. Sample Depth Intervals "A", "B", and "C" were advanced either by hand

auger, Air Knife, and/or Geoprobe.

6. MDEQ - Montana Department of Environmental Quality

7. RSL - Regional Screening Level

8. RBSL - Risk Based Screening Level

9. Dashed Lines Where Inferred

10. DEQ defines the facility as including any site or area where a hazardous

or deleterious substance has been deposited, stored, disposed of,

placed, or otherwise come to be located.  CECRA further defines

"hazardous or deleterious" substances as hazardous substances,

hazardous wastes, or petroleum products that because of quantity,

concentration, or physical, chemical, or infectious characteristics may

pose an imminent and substantial threat to public health, safety, or

welfare or the environment. MCA § 75-10-701(8).  The facility will be

further refined through completion of the RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)
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otherwise come to be located.  CECRA further defines "hazardous or

deleterious" substances as hazardous substances, hazardous wastes, or

petroleum products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent and substantial

threat to public health, safety, or welfare or the environment. MCA §

75-10-701(8).  The facility will be further refined through completion of the

RI.
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RI.

SOURCE:

Interpreted from Analytical Results - Appendix

US Army Corps of Engineers Aerial Photo (2011)

<0.001

LEGEND

FACILITY BOUNDARY

MONITORING WELL

SAMPLING RESULT

MONITORING WELL NOT SAMPLED

MONITORING WELL NOT SAMPLED DUE TO

PRESENCE OF PRODUCT

SURFACE WATER MONITORING SITE

ISOCONTOURS:

Lead DEQ-7 Human Health Standards for

Groundwater - 0.015 mg/L

Higher Concentration Iso-Contours



DRAWING FILE NUMBER

3020 Bozeman Avenue
(406) 443-4150

Helena, Montana 59601
FIGURE

AUTOCAD 2000 DRAWING (DWG)

2ND QUARTER GROUNDWATER &
SURFACE WATER TOTAL

PURGEABLE HYDROCARBONS
CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT
YALE OIL OF SOUTH DAKOTA

CECRA FACILITY

1110813B004

5-30

SCALE

0100 100

(Approximate Only)

<20

LEGEND

FACILITY BOUNDARY

MONITORING WELL

SAMPLING RESULT

MONITORING WELL NOT SAMPLED

MONITORING WELL NOT SAMPLED DUE TO

PRESENCE OF PRODUCT

SURFACE WATER MONITORING SITE

ISOCONTOURS:

Total Purgable Hydrocarbons DEQ-7 Human Health

Standards & MDEQ Groundwater RBSL - 1000 μg/L

Higher Concentration Iso-Contours

NOTES:

1. All Results in Micrograms per Liter ( μg/L). (Parts per Billion)

2. MDEQ - Montana Department of Environmental Quality

3. RSL - Regional Screening Level

4. RBSL - Risk Based Screening Level

5. Dashed Lines Where Inferred

6. DEQ defines the facility as including any site or area where a hazardous or
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deleterious" substances as hazardous substances, hazardous wastes, or

petroleum products that because of quantity, concentration, or physical,

chemical, or infectious characteristics may pose an imminent and substantial

threat to public health, safety, or welfare or the environment. MCA §
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chemical, or infectious characteristics may pose an imminent and substantial

threat to public health, safety, or welfare or the environment. MCA §

75-10-701(8).  The facility will be further refined through completion of the

RI.
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)
100-SB-A 2230243 564685 -108.47350 45.79402
100-SB-B 2230243 564685 -108.47350 45.79402
100-SB-C 2230243 564685 -108.47350 45.79402
100-SS-A 2230278 564636 -108.47336 45.79389
101-SB-A 2230478 564777 -108.47257 45.79427
101-SB-B 2230478 564777 -108.47257 45.79427
101-SB-C 2230478 564777 -108.47257 45.79427
101-SS-A 2230480 564778 -108.47256 45.79427
102-SB-A 2228971 563495 -108.47854 45.79080
102-SB-B 2228971 563495 -108.47854 45.79080
102-SB-C 2228971 563495 -108.47854 45.79080
102-SS-A 2228971 563495 -108.47854 45.79080
102-SS-B 2228971 563495 -108.47854 45.79080
102-SS-C 2228971 563495 -108.47854 45.79080
103-SB-A 2229174 563640 -108.47774 45.79119
103-SB-B 2229174 563640 -108.47774 45.79119
103-SB-C 2229174 563640 -108.47774 45.79119
103-SS-A 2229174 563640 -108.47774 45.79119
104-SB-A 2229322 563741 -108.47715 45.79146
104-SB-B 2229322 563741 -108.47715 45.79146
104-SB-C 2229322 563741 -108.47715 45.79146
104-SS-A 2229322 563741 -108.47715 45.79146
105-SB-A 2229423 563812 -108.47675 45.79165
105-SB-B 2229423 563812 -108.47675 45.79165
105-SB-C 2229423 563812 -108.47675 45.79165
105-SS-A 2229423 563812 -108.47675 45.79165
106-SB-A 2229520 563882 -108.47637 45.79185
106-SB-B 2229520 563882 -108.47637 45.79185
106-SB-C 2229520 563882 -108.47637 45.79185
106-SS-A 2229524 563882 -108.47635 45.79185
107-SB-A 2229625 563953 -108.47595 45.79204
107-SB-B 2229625 563953 -108.47595 45.79204
107-SB-C 2229625 563953 -108.47595 45.79204
107-SS-A 2229625 563953 -108.47595 45.79204
108-SB-A 2229805 564026 -108.47525 45.79223
108-SB-B 2229805 564026 -108.47525 45.79223
108-SB-C 2229805 564026 -108.47525 45.79223
108-SS-A 2229822 564021 -108.47518 45.79222
109-SB-A 2229997 564179 -108.47449 45.79264
109-SB-B 2229997 564179 -108.47449 45.79264
109-SB-C 2229997 564179 -108.47449 45.79264

NAD83US SP MT 2500
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

109-SS-A 2230005 564182 -108.47446 45.79265
10-SB-A 2228266 564354 -108.48127 45.79318
10-SB-B 2228266 564354 -108.48127 45.79318
10-SB-C 2228266 564354 -108.48127 45.79318
10-SS-A 2228277 564366 -108.48122 45.79322
10-SS-B 2228277 564366 -108.48122 45.79322
10-SS-C 2228277 564366 -108.48122 45.79322
11-SB-A 2228383 564437 -108.48080 45.79341
11-SB-B 2228383 564437 -108.48080 45.79341
11-SS-A 2228383 564437 -108.48080 45.79341
12-SB-A 2228484 564498 -108.48040 45.79357
12-SB-B 2228484 564498 -108.48040 45.79357
12-SB-C 2228484 564498 -108.48040 45.79357
12-SS-A 2228484 564500 -108.48040 45.79358
12-SS-B 2228484 564500 -108.48040 45.79358
12-SS-C 2228484 564500 -108.48040 45.79358
13-SB-A 2228585 564579 -108.48000 45.79379
13-SB-B 2228585 564579 -108.48000 45.79379
13-SB-C 2228585 564579 -108.48000 45.79379
13-SS-A 2228585 564579 -108.48000 45.79379
14-SB-A 2228686 564650 -108.47960 45.79398
14-SB-B 2228686 564650 -108.47960 45.79398
14-SB-C 2228686 564650 -108.47960 45.79398
14-SS-A 2228686 564650 -108.47960 45.79398
15-SB-A 2228787 564721 -108.47920 45.79417
15-SB-B 2228787 564721 -108.47920 45.79417
15-SB-C 2228787 564721 -108.47920 45.79417
15-SS-A 2228787 564721 -108.47920 45.79417
16-SB-A 2228888 564792 -108.47881 45.79436
16-SB-B 2228888 564792 -108.47881 45.79436
16-SB-C 2228888 564792 -108.47881 45.79436
16-SS-A 2228888 564792 -108.47881 45.79436
17-SB-A 2228989 564881 -108.47840 45.79460
17-SB-B 2228989 564881 -108.47840 45.79460
17-SB-C 2228989 564881 -108.47840 45.79460
17-SS-A 2228989 564863 -108.47841 45.79455
18-SB-A 2229114 564934 -108.47791 45.79474
18-SB-B 2229114 564934 -108.47791 45.79474
18-SB-C 2229114 564934 -108.47791 45.79474
18-SS-A 2229089 564934 -108.47801 45.79475
19-SB-A 2229170 565005 -108.47768 45.79494
19-SB-B 2228756 564550 -108.47933 45.79370
19-SB-C 2228756 564550 -108.47933 45.79370
19-SS-A 2229190 565005 -108.47761 45.79494
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

1-SB-A 2228210 564469 -108.48148 45.79350
1-SB-B 2228210 564469 -108.48148 45.79350
1-SB-C 2228210 564469 -108.48148 45.79350
1-SS-A 2228210 564469 -108.48148 45.79350
1-ST-A 2228586 564293 -108.48001 45.79301
20-SB-A 2228252 564194 -108.48133 45.79274
20-SB-B 2228252 564194 -108.48133 45.79274
20-SB-C 2228252 564194 -108.48133 45.79274
20-SS-A 2228252 564194 -108.48133 45.79274
20-SS-B 2228252 564194 -108.48133 45.79274
20-SS-C 2228252 564194 -108.48133 45.79274
21-SB-A 2228351 564257 -108.48094 45.79291
21-SB-B 2228351 564257 -108.48094 45.79291
21-SB-C 2228351 564257 -108.48094 45.79291
21-SS-A 2228351 564257 -108.48094 45.79291
21-SS-B 2228351 564257 -108.48094 45.79291
21-SS-C 2228351 564257 -108.48094 45.79291
22-SB-A 2228452 564337 -108.48054 45.79313
22-SB-B 2228452 564337 -108.48054 45.79313
22-SB-C 2228452 564337 -108.48054 45.79313
22-SS-A 2228452 564337 -108.48054 45.79313
22-SS-B 2228452 564337 -108.48054 45.79313
22-SS-C 2228452 564337 -108.48054 45.79313
23-SB-A 2228553 564408 -108.48013 45.79332
23-SB-B 2228553 564408 -108.48013 45.79332
23-SB-C 2228553 564408 -108.48013 45.79332
23-SS-A 2228553 564408 -108.48013 45.79332
25-SB-A 2228756 564550 -108.47933 45.79370
25-SB-B 2228756 564550 -108.47933 45.79370
25-SB-C 2228756 564550 -108.47933 45.79370
25-SS-A 2228756 564550 -108.47933 45.79370
25-SS-B 2228756 564550 -108.47933 45.79370
25-SS-C 2228756 564550 -108.47933 45.79370
26-SB-A 2228857 564621 -108.47893 45.79389
26-SB-B 2228857 564621 -108.47893 45.79389
26-SB-C 2228857 564621 -108.47893 45.79389
26-SS-A 2228857 564621 -108.47893 45.79389
26-SS-B 2228857 564621 -108.47893 45.79389
26-SS-C 2228857 564621 -108.47893 45.79389
27-SB-A 2228958 564679 -108.47854 45.79405
27-SB-B 2228958 564679 -108.47854 45.79405
27-SB-C 2228958 564612 -108.47854 45.79387
27-SS-A 2228958 564676 -108.47854 45.79404
28-SB-A 2229059 564744 -108.47814 45.79423
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

28-SB-B 2229059 564744 -108.47814 45.79423
28-SB-C 2229059 564744 -108.47814 45.79423
28-SS-A 2229059 564747 -108.47814 45.79423
28-SS-B 2229059 564747 -108.47814 45.79423
28-SS-C 2229059 564747 -108.47814 45.79423
29-SB-A 2229179 564814 -108.47766 45.79441
29-SB-B 2229179 564814 -108.47766 45.79441
29-SB-C 2229179 564814 -108.47766 45.79441
29-SS-A 2229160 564833 -108.47773 45.79447
29-SS-B 2229160 564833 -108.47773 45.79447
29-SS-C 2229160 564833 -108.47773 45.79447
2-SB-A 2228311 564540 -108.48108 45.79369
2-SB-B 2228311 564540 -108.48108 45.79369
2-SB-C 2228311 564540 -108.48108 45.79369
2-SS-A 2228311 564540 -108.48108 45.79369
2-SS-B 2228311 564540 -108.48108 45.79369
2-SS-C 2228311 564540 -108.48108 45.79369
2-ST-A 2228984 564577 -108.47844 45.79377
30-SB-A 2229261 564904 -108.47733 45.79466
30-SB-B 2229261 564904 -108.47733 45.79466
30-SB-C 2229261 564904 -108.47733 45.79466
30-SS-A 2229261 564904 -108.47733 45.79466
31-SB-A 2229362 564955 -108.47693 45.79479
31-SB-B 2229362 564955 -108.47693 45.79479
31-SB-C 2229362 564955 -108.47693 45.79479
31-SS-A 2229362 564975 -108.47693 45.79485
31-SS-B 2229362 564975 -108.47693 45.79485
31-SS-C 2229362 564975 -108.47693 45.79485
32-SB-A 2229464 565021 -108.47653 45.79497
32-SB-B 2229464 565055 -108.47653 45.79507
32-SB-C 2229464 565055 -108.47653 45.79507
32-SS-A 2229464 565045 -108.47653 45.79504
33-SB-A 2229565 565106 -108.47613 45.79520
33-SB-B 2229565 565106 -108.47613 45.79520
33-SB-C 2229565 565106 -108.47613 45.79520
33-SS-A 2229565 565106 -108.47613 45.79520
34-SB-A 2229666 565167 -108.47573 45.79536
34-SB-B 2229666 565167 -108.47573 45.79536
34-SB-C 2229666 565167 -108.47573 45.79536
34-SS-A 2229666 565187 -108.47573 45.79542
35-SB-A 2229767 565266 -108.47533 45.79563
35-SB-B 2229767 565266 -108.47533 45.79563
35-SB-C 2229767 565266 -108.47533 45.79563
35-SS-A 2229767 565258 -108.47533 45.79561
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

36-SB-A 2228422 564165 -108.48066 45.79266
36-SB-B 2228422 564165 -108.48066 45.79266
36-SB-C 2228422 564165 -108.48066 45.79266
36-SS-A 2228422 564165 -108.48066 45.79266
36-SS-B 2228422 564165 -108.48066 45.79266
36-SS-C 2228422 564165 -108.48066 45.79266
37-SB-A 2228523 564236 -108.48026 45.79285
37-SB-B 2228523 564236 -108.48026 45.79285
37-SB-C 2228523 564236 -108.48026 45.79285
37-SS-A 2228523 564236 -108.48026 45.79285
38-SB-A 2228624 564307 -108.47986 45.79304
38-SB-B 2228624 564307 -108.47986 45.79304
38-SB-C 2228624 564307 -108.47986 45.79304
38-SS-A 2228624 564307 -108.47986 45.79304
38-SS-B 2228624 564307 -108.47986 45.79304
38-SS-C 2228624 564307 -108.47986 45.79304
39-SB-A 2228730 564378 -108.47944 45.79323
39-SB-B 2228730 564378 -108.47944 45.79323
39-SB-C 2228730 564378 -108.47944 45.79323
39-SS-A 2228725 564373 -108.47946 45.79322
3-SB-A 2228412 564610 -108.48068 45.79388
3-SB-B 2228412 564610 -108.48068 45.79388
3-SB-C 2228412 564610 -108.48068 45.79388
3-SS-A 2228412 564610 -108.48068 45.79388
3-ST-A 2228916 564533 -108.47871 45.79365
3-ST-B 2228916 564533 -108.47871 45.79365
40-SB-A 2228826 564449 -108.47906 45.79342
40-SB-B 2228826 564449 -108.47906 45.79342
40-SB-C 2228826 564449 -108.47906 45.79342
40-SS-A 2228826 564449 -108.47906 45.79342
40-SS-B 2228826 564449 -108.47906 45.79342
40-SS-C 2228826 564449 -108.47906 45.79342
41-SB-A 2228928 564519 -108.47866 45.79361
41-SB-B 2228928 564519 -108.47866 45.79361
41-SB-C 2228928 564519 -108.47866 45.79361
41-SS-A 2228928 564519 -108.47866 45.79361
42-SB-A 2229029 564590 -108.47826 45.79380
42-SB-B 2229029 564590 -108.47826 45.79380
42-SB-C 2229029 564590 -108.47826 45.79380
42-SS-A 2229029 564590 -108.47826 45.79380
42-SS-B 2229029 564590 -108.47826 45.79380
42-SS-C 2229029 564590 -108.47826 45.79380
43-SB-A 2229130 564661 -108.47786 45.79400
43-SB-B 2229130 564661 -108.47786 45.79400
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

43-SB-C 2229130 564661 -108.47786 45.79400
43-SS-A 2229130 564661 -108.47786 45.79400
43-SS-B 2229130 564661 -108.47786 45.79400
43-SS-C 2229130 564661 -108.47786 45.79400
44-SB-A 2229231 564732 -108.47746 45.79419
44-SB-B 2229231 564732 -108.47746 45.79419
44-SB-C 2229231 564732 -108.47746 45.79419
44-SS-A 2229231 564732 -108.47746 45.79419
44-SS-B 2229231 564732 -108.47746 45.79419
44-SS-C 2229231 564732 -108.47746 45.79419
45-SB-A 2229326 564809 -108.47709 45.79439
45-SB-B 2229332 564803 -108.47706 45.79438
45-SB-C 2229332 564803 -108.47706 45.79438
45-SS-A 2229332 564803 -108.47706 45.79438
45-SS-B 2229332 564803 -108.47706 45.79438
45-SS-C 2229332 564803 -108.47706 45.79438
46-SB-A 2229332 564803 -108.47706 45.79438
46-SB-B 2229332 564803 -108.47706 45.79438
46-SB-C 2229332 564803 -108.47706 45.79438
46-SS-A 2229433 564873 -108.47666 45.79457
46-SS-B 2229433 564873 -108.47666 45.79457
46-SS-C 2229433 564873 -108.47666 45.79457
47-SB-A 2229534 564944 -108.47626 45.79476
47-SB-B 2229534 564944 -108.47626 45.79476
47-SB-C 2229534 564944 -108.47626 45.79476
47-SS-A 2229534 564944 -108.47626 45.79476
47-SS-B 2229534 564944 -108.47626 45.79476
47-SS-C 2229534 564944 -108.47626 45.79476
48-SB-A 2229635 565015 -108.47586 45.79495
48-SB-B 2229635 565015 -108.47586 45.79495
48-SB-C 2229635 565015 -108.47586 45.79495
48-SS-A 2229635 565015 -108.47586 45.79495
49-SB-A 2229737 565086 -108.47546 45.79514
49-SB-B 2229737 565086 -108.47546 45.79514
49-SB-C 2229737 565086 -108.47546 45.79514
49-SS-A 2229737 565086 -108.47546 45.79514
4-SB-A 2228513 564681 -108.48028 45.79407
4-SB-B 2228513 564681 -108.48028 45.79407
4-SS-A 2228513 564681 -108.48028 45.79407
4-ST-A 2229171 564713 -108.47770 45.79414
50-SB-A 2229838 565157 -108.47506 45.79533
50-SB-B 2229838 565157 -108.47506 45.79533
50-SB-C 2229838 565157 -108.47506 45.79533
50-SS-A 2229838 565157 -108.47506 45.79533
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

51-SB-A 2229939 565227 -108.47466 45.79552
51-SB-B 2229939 565227 -108.47466 45.79552
51-SB-C 2229939 565227 -108.47466 45.79552
51-SS-A 2229939 565227 -108.47466 45.79552
52-SB-A 2228579 564049 -108.48005 45.79234
52-SB-B 2228579 564049 -108.48005 45.79234
52-SB-C 2228579 564049 -108.48005 45.79234
52-SS-A 2228579 564049 -108.48005 45.79234
53-SB-A 2228695 564206 -108.47959 45.79276
53-SB-B 2228695 564206 -108.47959 45.79276
53-SB-C 2228695 564206 -108.47959 45.79276
53-SS-A 2228695 564206 -108.47959 45.79276
54-SB-A 2228796 564277 -108.47919 45.79295
54-SB-B 2228796 564277 -108.47919 45.79295
54-SB-C 2228796 564277 -108.47919 45.79295
54-SS-A 2228796 564263 -108.47919 45.79291
54-SS-B 2228796 564263 -108.47919 45.79291
54-SS-C 2228796 564263 -108.47919 45.79291
55-SB-A 2228897 564355 -108.47879 45.79316
55-SB-B 2228897 564355 -108.47879 45.79316
55-SB-C 2228897 564355 -108.47879 45.79316
55-SS-A 2228897 564355 -108.47879 45.79316
56-SB-A 2228998 564418 -108.47839 45.79333
56-SB-B 2228998 564418 -108.47839 45.79333
56-SB-C 2228998 564418 -108.47839 45.79333
56-SS-A 2228998 564403 -108.47839 45.79329
56-SS-B 2228998 564403 -108.47839 45.79329
56-SS-C 2228998 564403 -108.47839 45.79329
57-SB-A 2229096 564489 -108.47801 45.79352
57-SB-B 2229096 564489 -108.47801 45.79352
57-SB-C 2229096 564489 -108.47801 45.79352
57-SS-A 2229096 564489 -108.47801 45.79352
58-SB-A 2229201 564550 -108.47759 45.79369
58-SB-B 2229201 564560 -108.47759 45.79372
58-SB-C 2229201 564560 -108.47759 45.79372
58-SS-A 2229201 564556 -108.47759 45.79370
58-SS-B 2229201 564556 -108.47759 45.79370
58-SS-C 2229201 564556 -108.47759 45.79370
59-SB-A 2228766 564105 -108.47932 45.79248
59-SB-B 2228766 564105 -108.47932 45.79248
59-SB-C 2228766 564105 -108.47932 45.79248
59-SS-A 2228766 564105 -108.47932 45.79248
5-SB-A 2228614 564752 -108.47988 45.79426
5-SB-B 2228614 564752 -108.47988 45.79426
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

5-SB-C 2228614 564752 -108.47988 45.79426
5-SS-A 2228614 564752 -108.47988 45.79426
5-ST-A 2229121 564677 -108.47790 45.79404
60-SB-A 2228867 564176 -108.47892 45.79267
60-SB-B 2228867 564176 -108.47892 45.79267
60-SB-C 2228867 564176 -108.47892 45.79267
60-SS-A 2228867 564176 -108.47892 45.79267
61-SB-A 2228968 564246 -108.47852 45.79286
61-SB-B 2228968 564246 -108.47852 45.79286
61-SB-C 2228968 564246 -108.47852 45.79286
61-SS-A 2228968 564246 -108.47852 45.79286
61-SS-B 2228968 564246 -108.47852 45.79286
61-SS-C 2228968 564246 -108.47852 45.79286
62-SB-A 2229069 564317 -108.47812 45.79305
62-SB-B 2229069 564317 -108.47812 45.79305
62-SB-C 2229069 564317 -108.47812 45.79305
62-SS-A 2229069 564317 -108.47812 45.79305
63-SB-A 2229170 564388 -108.47772 45.79324
63-SB-B 2229170 564388 -108.47772 45.79324
63-SB-C 2229170 564388 -108.47772 45.79324
63-SS-A 2229170 564388 -108.47772 45.79324
64-SB-A 2229271 564455 -108.47732 45.79342
64-SB-B 2229271 564455 -108.47732 45.79342
64-SB-C 2229271 564455 -108.47732 45.79342
64-SS-A 2229271 564455 -108.47732 45.79342
65-SB-A 2229388 564616 -108.47685 45.79386
65-SB-B 2229388 564616 -108.47685 45.79386
65-SB-C 2229388 564616 -108.47685 45.79386
65-SS-A 2229388 564616 -108.47685 45.79386
65-SS-B 2229388 564616 -108.47685 45.79386
65-SS-C 2229388 564616 -108.47685 45.79386
66-SB-A 2229590 564857 -108.47605 45.79452
66-SB-B 2229590 564857 -108.47605 45.79452
66-SB-C 2229590 564857 -108.47605 45.79452
66-SS-A 2229590 564757 -108.47605 45.79424
67-SB-A 2229792 564929 -108.47525 45.79471
67-SB-B 2229792 564929 -108.47525 45.79471
67-SB-C 2229792 564929 -108.47525 45.79471
67-SS-A 2229792 564899 -108.47525 45.79462
67-SS-B 2229792 564899 -108.47525 45.79462
67-SS-C 2229792 564899 -108.47525 45.79462
68-SB-A 2229994 565040 -108.47445 45.79500
68-SB-B 2229994 565040 -108.47445 45.79500
68-SB-C 2229994 565040 -108.47445 45.79500

8 of 16



GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

68-SS-A 2229994 565040 -108.47445 45.79500
69-SB-A 2230197 565192 -108.47365 45.79541
69-SB-B 2230197 565192 -108.47365 45.79541
69-SB-C 2230197 565192 -108.47365 45.79541
69-SS-A 2230197 565182 -108.47365 45.79539
69-SS-B 2230197 565182 -108.47365 45.79539
69-SS-C 2230197 565182 -108.47365 45.79539
6-SB-A 2228705 564833 -108.47952 45.79448
6-SB-B 2228705 564833 -108.47952 45.79448
6-SB-C 2228705 564833 -108.47952 45.79448
6-SS-A 2228715 564823 -108.47948 45.79445
70N-SS-A 2230399 565334 -108.47285 45.79579
70-SB-A 2230422 565310 -108.47276 45.79573
70-SB-B 2230422 565310 -108.47276 45.79573
70-SB-C 2230422 565310 -108.47276 45.79573
70-SS-A 2230399 565324 -108.47285 45.79577
71-SB-A 2228720 563847 -108.47951 45.79178
71-SB-B 2228720 563847 -108.47951 45.79178
71-SB-C 2228720 563847 -108.47951 45.79178
71-SS-A 2228720 563847 -108.47951 45.79178
71-SS-B 2228720 563847 -108.47951 45.79178
71-SS-C 2228720 563847 -108.47951 45.79178
72-SB-A 2228923 563989 -108.47871 45.79216
72-SB-B 2228923 563989 -108.47871 45.79216
72-SB-C 2228923 563989 -108.47871 45.79216
72-SS-A 2228923 563989 -108.47871 45.79216
73-SB-A 2229039 564145 -108.47824 45.79258
73-SB-B 2229039 564145 -108.47824 45.79258
73-SB-C 2229039 564145 -108.47824 45.79258
73-SS-A 2229039 564145 -108.47824 45.79258
74-SB-A 2229140 564191 -108.47785 45.79271
74-SB-B 2229140 564191 -108.47785 45.79271
74-SB-C 2229140 564191 -108.47785 45.79271
74-SS-A 2229140 564216 -108.47784 45.79277
75-SB-A 2229229 564287 -108.47749 45.79297
75-SB-B 2229229 564287 -108.47749 45.79297
75-SB-C 2229229 564287 -108.47749 45.79297
75-SS-A 2229247 564287 -108.47742 45.79296
75-SS-B 2229247 564287 -108.47742 45.79296
75-SS-C 2229247 564287 -108.47742 45.79296
76-SB-A 2229356 564344 -108.47699 45.79312
76-SB-B 2229356 564344 -108.47699 45.79312
76-SB-C 2229356 564344 -108.47699 45.79312
76-SS-A 2229342 564358 -108.47704 45.79316
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

77-SB-A 2229110 564044 -108.47797 45.79230
77-SB-B 2229110 564044 -108.47797 45.79230
77-SB-C 2229110 564044 -108.47797 45.79230
77-SS-A 2229110 564044 -108.47797 45.79230
77-SS-B 2229110 564044 -108.47797 45.79230
77-SS-C 2229110 564044 -108.47797 45.79230
78-SB-A 2229211 564115 -108.47757 45.79249
78-SB-B 2229211 564115 -108.47757 45.79249
78-SB-C 2229211 564115 -108.47757 45.79249
78-SS-A 2229211 564115 -108.47757 45.79249
79-SB-B 2229312 564164 -108.47717 45.79262
79-SB-C 2229312 564164 -108.47717 45.79262
79-SS-A 2229312 564186 -108.47717 45.79269
7-SB-A 2228816 564894 -108.47908 45.79464
7-SB-B 2228816 564894 -108.47908 45.79464
7-SB-C 2228816 564894 -108.47908 45.79464
7-SS-A 2228816 564894 -108.47908 45.79464
80-SB-A 2229413 564257 -108.47677 45.79288
80-SB-B 2229413 564257 -108.47677 45.79288
80-SB-C 2229413 564257 -108.47677 45.79288
80-SS-A 2229413 564257 -108.47677 45.79288
81-SB-A 2229513 564413 -108.47637 45.79330
81-SB-B 2229513 564413 -108.47637 45.79330
81-SB-C 2229513 564413 -108.47637 45.79330
81-SS-A 2229513 564413 -108.47637 45.79330
82-SB-A 2229723 564549 -108.47554 45.79367
82-SB-B 2229723 564549 -108.47554 45.79367
82-SB-C 2229723 564549 -108.47554 45.79367
82-SS-A 2229740 564555 -108.47548 45.79368
82-SS-B 2229740 564555 -108.47548 45.79368
82-SS-C 2229740 564555 -108.47548 45.79368
83-SB-A 2229995 564740 -108.47446 45.79418
83-SB-B 2229995 564740 -108.47446 45.79418
83-SB-C 2229995 564740 -108.47446 45.79418
83-SS-A 2229934 564696 -108.47471 45.79406
84-SB-A 2230161 564855 -108.47381 45.79449
84-SB-B 2230161 564855 -108.47381 45.79449
84-SB-C 2230161 564855 -108.47381 45.79449
84-SS-A 2230146 564838 -108.47387 45.79444
84-SS-B 2230146 564838 -108.47387 45.79444
84-SS-C 2230146 564838 -108.47387 45.79444
85-SB-A 2230297 564951 -108.47327 45.79475
85-SB-B 2230297 564951 -108.47327 45.79475
85-SB-C 2230297 564951 -108.47327 45.79475
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

85-SS-A 2230338 564980 -108.47311 45.79483
86-SB-A 2230541 565136 -108.47231 45.79525
86-SB-B 2230541 565136 -108.47231 45.79525
86-SB-C 2230541 565136 -108.47231 45.79525
86-SS-A 2230541 565136 -108.47231 45.79525
87-SB-A 2228862 563645 -108.47896 45.79122
87-SB-B 2228862 563645 -108.47896 45.79122
87-SB-C 2228862 563645 -108.47896 45.79122
87-SS-A 2228862 563645 -108.47896 45.79122
88-SB-A 2229064 563786 -108.47816 45.79160
88-SB-B 2229064 563786 -108.47816 45.79160
88-SB-C 2229064 563786 -108.47816 45.79160
88-SS-A 2229064 563786 -108.47816 45.79160
89-SB-A 2229181 563943 -108.47770 45.79202
89-SB-B 2229181 563943 -108.47770 45.79202
89-SB-C 2229181 563943 -108.47770 45.79202
89-SS-A 2229181 563943 -108.47770 45.79202
8-SB-A 2228917 564964 -108.47868 45.79484
8-SB-B 2228917 564964 -108.47868 45.79484
8-SB-C 2228917 564964 -108.47868 45.79484
8-SS-A 2228917 564964 -108.47868 45.79484
90-SB-A 2229282 564014 -108.47730 45.79221
90-SB-B 2229282 564014 -108.47730 45.79221
90-SB-C 2229282 564014 -108.47730 45.79221
90-SS-A 2229282 564014 -108.47730 45.79221
91-SB-A 2229383 564085 -108.47690 45.79241
91-SB-B 2229383 564085 -108.47690 45.79241
91-SB-C 2229383 564085 -108.47690 45.79241
91-SS-A 2229383 564085 -108.47690 45.79241
91-SS-B 2229383 564085 -108.47690 45.79241
91-SS-C 2229383 564085 -108.47690 45.79241
92-SB-A 2229484 564155 -108.47650 45.79260
92-SB-B 2229484 564155 -108.47650 45.79260
92-SB-C 2229484 564155 -108.47650 45.79260
92-SS-A 2229484 564155 -108.47650 45.79260
93-SB-A 2229251 563842 -108.47743 45.79174
93-SB-B 2229251 563842 -108.47743 45.79174
93-SB-C 2229251 563842 -108.47743 45.79174
93-SS-A 2229251 563842 -108.47743 45.79174
93-SS-B 2229251 563842 -108.47743 45.79174
93-SS-C 2229251 563842 -108.47743 45.79174
94-SB-A 2229352 563913 -108.47703 45.79193
94-SB-B 2229352 563913 -108.47703 45.79193
94-SB-C 2229352 563913 -108.47703 45.79193
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

94-SS-A 2229352 563913 -108.47703 45.79193
95-SB-A 2229478 564008 -108.47653 45.79219
95-SB-B 2229478 564008 -108.47653 45.79219
95-SB-C 2229478 564008 -108.47653 45.79219
95-SS-A 2229454 563984 -108.47663 45.79213
96-SB-A 2229555 564054 -108.47623 45.79232
96-SB-B 2229555 564054 -108.47623 45.79232
96-SB-C 2229555 564054 -108.47623 45.79232
96-SS-A 2229555 564054 -108.47623 45.79232
97-SB-A 2229696 564211 -108.47567 45.79274
97-SB-B 2229696 564211 -108.47567 45.79274
97-SB-C 2229696 564211 -108.47567 45.79274
97-SS-A 2229696 564211 -108.47567 45.79274
97-SS-B 2229696 564211 -108.47567 45.79274
97-SS-C 2229696 564211 -108.47567 45.79274
98-SB-A 2229873 564353 -108.47496 45.79312
98-SB-B 2229873 564353 -108.47496 45.79312
98-SB-C 2229873 564353 -108.47496 45.79312
98-SS-A 2229873 564353 -108.47496 45.79312
99-SB-A 2230075 564494 -108.47416 45.79350
99-SB-B 2230075 564494 -108.47416 45.79350
99-SB-C 2230075 564494 -108.47416 45.79350
99-SS-A 2230075 564494 -108.47416 45.79350
99-SS-B 2230075 564494 -108.47416 45.79350
99-SS-C 2230075 564494 -108.47416 45.79350
9-SB-A 2228182 564293 -108.48160 45.79302
9-SB-B 2228182 564293 -108.48160 45.79302
9-SB-C 2228182 564293 -108.48160 45.79302
9-SS-A 2228182 564293 -108.48160 45.79302
9-SS-B 2228182 564293 -108.48160 45.79302
9-SS-C 2228182 564293 -108.48160 45.79302
MW-01 2228413 563772 -108.48072 45.79158
MW-02 2229655 563953 -108.47584 45.79203
MW-03 2229313 564432 -108.47716 45.79336
MW-4 2230587 565167 -108.47212 45.79533
MW-6 2230489 564957 -108.47252 45.79476
PS10-SS-A 2228280 564264 -108.48122 45.79294
PS11-SS-A 2228296 564275 -108.48115 45.79297
PS11-SS-B 2228296 564275 -108.48115 45.79297
PS11-SS-C 2228296 564275 -108.48115 45.79297
PS12-SS-A 2228274 564229 -108.48124 45.79284
PS13-SS-A 2228294 564243 -108.48116 45.79288
PS14-SS-A 2228314 564258 -108.48108 45.79292
PS15-SS-A 2228335 564272 -108.48100 45.79296
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

PS16-SS-A 2228319 564230 -108.48107 45.79284
PS17-SS-A 2228335 564241 -108.48100 45.79287
PS18-SS-A 2228355 564256 -108.48092 45.79291
PS19-SS-A 2228374 564269 -108.48085 45.79295
PS1-SS-A 2228231 564290 -108.48141 45.79301
PS20-SS-A 2228333 564210 -108.48101 45.79279
PS21-SS-A 2228349 564221 -108.48095 45.79282
PS22-SS-A 2228369 564235 -108.48087 45.79285
PS22-SS-B 2228369 564235 -108.48087 45.79285
PS22-SS-C 2228369 564235 -108.48087 45.79285
PS23-SS-A 2228390 564249 -108.48078 45.79289
PS24-SS-A 2228347 564189 -108.48095 45.79273
PS25-SS-A 2228363 564200 -108.48089 45.79276
PS26-SS-A 2228384 564215 -108.48081 45.79280
PS27-SS-A 2228404 564229 -108.48073 45.79284
PS28-SS-A 2228362 564169 -108.48090 45.79267
PS29-SS-A 2228378 564180 -108.48084 45.79270
PS29-SS-B 2228378 564180 -108.48084 45.79270
PS29-SS-C 2228378 564180 -108.48084 45.79270
PS2-SS-A 2228251 564305 -108.48133 45.79305
PS2-SS-B 2228251 564305 -108.48133 45.79305
PS2-SS-C 2228251 564305 -108.48133 45.79305
PS30-SS-A 2228398 564194 -108.48076 45.79274
PS31-SS-A 2228419 564209 -108.48067 45.79278
PS32-SS-A 2228386 564155 -108.48080 45.79263
PS33-SS-A 2228407 564170 -108.48072 45.79267
PS34-SS-A 2228427 564184 -108.48064 45.79271
PS35-SS-A 2228448 564198 -108.48056 45.79275
PS3-SS-A 2228271 564319 -108.48125 45.79309
PS4-SS-A 2228292 564333 -108.48116 45.79313
PS5-SS-A 2228245 564270 -108.48135 45.79295
PS6-SS-A 2228265 564284 -108.48127 45.79299
PS7-SS-A 2228286 564299 -108.48119 45.79303
PS8-SS-A 2228306 564313 -108.48111 45.79307
PS9-SS-A 2228259 564250 -108.48130 45.79290
TEL10-SS-A 2229142 564751 -108.47781 45.79424
TEL10-SS-B 2229142 564751 -108.47781 45.79424
TEL10-SS-C 2229142 564751 -108.47781 45.79424
TEL11-SS-A 2229075 564673 -108.47808 45.79403
TEL12-SS-A 2229100 564683 -108.47798 45.79406
TEL13-SS-A 2229116 564702 -108.47792 45.79411
TEL14-SS-A 2229136 564716 -108.47783 45.79415
TEL15-SS-A 2229157 564731 -108.47775 45.79419
TEL16-SS-A 2229089 564653 -108.47802 45.79397
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

TEL17-SS-A 2229109 564667 -108.47794 45.79401
TEL18-SS-A 2229130 564681 -108.47786 45.79405
TEL19-SS-A 2229153 564693 -108.47777 45.79408
TEL1-SS-A 2229046 564714 -108.47819 45.79414
TEL20-SS-A 2229171 564710 -108.47770 45.79413
TEL21-SS-A 2229103 564632 -108.47797 45.79392
TEL22-SS-A 2229124 564647 -108.47789 45.79396
TEL22-SS-B 2229124 564647 -108.47789 45.79396
TEL22-SS-C 2229124 564647 -108.47789 45.79396
TEL23-SS-A 2229144 564661 -108.47781 45.79399
TEL24-SS-A 2229165 564675 -108.47772 45.79403
TEL25-SS-A 2229185 564690 -108.47764 45.79407
TEL2-SS-A 2229066 564729 -108.47811 45.79418
TEL3-SSS-A 2229087 564743 -108.47803 45.79422
TEL4-SS-A 2229107 564757 -108.47794 45.79426
TEL5-SS-A 2229128 564772 -108.47786 45.79430
TEL6-SS-A 2229060 564694 -108.47813 45.79409
TEL6-SS-B 2229060 564694 -108.47813 45.79409
TEL6-SS-C 2229060 564694 -108.47813 45.79409
TEL7-SS-A 2229081 564708 -108.47805 45.79413
TEL8-SS-A 2229101 564722 -108.47797 45.79416
TEL9-SS-A 2229122 564737 -108.47789 45.79420
YD-1 2228588 563627 -108.48004 45.79118
YD-3 2229375 564563 -108.47691 45.79372
YD-4 2230252 565137 -108.47344 45.79526
YD-5 2230712 565220 -108.47163 45.79547
YMW-10 2228208 564498 -108.48148 45.79358
YMW-10-SB-A 2228208 564497 -108.48148 45.79358
YMW-10-SB-B 2228208 564497 -108.48148 45.79358
YMW-10-SB-C 2228208 564497 -108.48148 45.79358
YMW-10-SS-A 2228208 564497 -108.48148 45.79358
YMW-10-SS-B 2228208 564497 -108.48148 45.79358
YMW-10-SS-C 2228208 564497 -108.48148 45.79358
YMW-11 2228284 564140 -108.48121 45.79260
YMW-11-SB-A 2228284 564141 -108.48120 45.79260
YMW-11-SB-B 2228284 564141 -108.48120 45.79260
YMW-11-SB-C 2228208 564497 -108.48148 45.79358
YMW-11-SS-A 2228284 564141 -108.48120 45.79260
YMW-11-SS-B 2228284 564141 -108.48120 45.79260
YMW-11-SS-C 2228284 564141 -108.48120 45.79260
YMW-12 2228516 564421 -108.48028 45.79336
YMW-12-SB-A 2228516 564420 -108.48028 45.79336
YMW-12-SB-B 2228516 564420 -108.48028 45.79336
YMW-12-SB-C 2228516 564420 -108.48028 45.79336
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

YMW-12-SS-A 2228516 564420 -108.48028 45.79336
YMW-12-SS-B 2228516 564420 -108.48028 45.79336
YMW-12-SS-C 2228516 564420 -108.48028 45.79336
YMW-13 2228668 56350 -108.50500 44.39997
YMW-13-SB-A 2228668 564350 -108.47969 45.79316
YMW-13-SB-B 2228668 564350 -108.47969 45.79316
YMW-13-SB-C 2228668 564350 -108.47969 45.79316
YMW-13-SS-A 2228668 564350 -108.47969 45.79316
YMW-13-SS-B 2228668 564350 -108.47969 45.79316
YMW-13-SS-C 2228668 564350 -108.47969 45.79316
YMW-14 2228679 564580 -108.47963 45.79379
YMW-14-SB-A 2228680 564579 -108.47963 45.79379
YMW-14-SB-B 2228680 564579 -108.47963 45.79379
YMW-14-SB-C 2228680 564579 -108.47963 45.79379
YMW-14-SS-A 2228680 564579 -108.47963 45.79379
YMW-14-SS-B 2228680 564579 -108.47963 45.79379
YMW-14-SS-C 2228680 564579 -108.47963 45.79379
YMW-15 2228765 564856 -108.47928 45.79454
YMW-15-SB-A 2228764 564856 -108.47928 45.79454
YMW-15-SB-B 2228764 564856 -108.47928 45.79454
YMW-15-SB-C 2228764 564856 -108.47928 45.79454
YMW-15-SS-A 2228764 564856 -108.47928 45.79454
YMW-15-SS-B 2228764 564856 -108.47928 45.79454
YMW-15-SS-C 2228764 564856 -108.47928 45.79454
YMW-16 2229031 564705 -108.47825 45.79412
YMW-16-SB-A 2229031 564705 -108.47825 45.79412
YMW-16-SB-B 2229031 564705 -108.47825 45.79412
YMW-16-SB-C 2229031 564705 -108.47825 45.79412
YMW-16-SS-A 2229031 564705 -108.47825 45.79412
YMW-16-SS-B 2229031 564705 -108.47825 45.79412
YMW-16-SS-C 2229031 564705 -108.47825 45.79412
YMW-17 2229159 564656 -108.47775 45.79398
YMW-17-SB-A 2229159 564656 -108.47775 45.79398
YMW-17-SB-B 2229159 564656 -108.47775 45.79398
YMW-17-SB-C 2229159 564656 -108.47775 45.79398
YMW-17-SS-A 2229159 564656 -108.47775 45.79398
YMW-17-SS-B 2229159 564656 -108.47775 45.79398
YMW-17-SS-C 2229159 564656 -108.47775 45.79398
YMW-18 2229058 564365 -108.47816 45.79319
YMW-18-SB-A 2229058 564364 -108.47816 45.79318
YMW-18-SB-B 2229058 564364 -108.47816 45.79318
YMW-18-SB-C 2228764 564856 -108.47928 45.79454
YMW-18-SS-A 2229058 564364 -108.47816 45.79318
YMW-18-SS-B 2229058 564364 -108.47816 45.79318
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GPS SAMPLE LOCATION COORDINATES

Easting Northing Longitude Latitude
Sample ID (Feet) (Feet) (Degrees) (Degrees)

NAD83US SP MT 2500

YMW-18-SS-C 2229058 564364 -108.47816 45.79318
YMW-19 2229466 563872 -108.47658 45.79182
YMW-19-SB-A 2229466 563872 -108.47658 45.79182
YMW-19-SB-B 2229466 563872 -108.47658 45.79182
YMW-19-SB-C 2229466 563872 -108.47658 45.79182
YMW-19-SS-A 2229466 563872 -108.47658 45.79182
YMW-19-SS-B 2229466 563872 -108.47658 45.79182
YMW-19-SS-C 2229466 563872 -108.47658 45.79182
YMW-20 2229305 565051 -108.47715 45.79506
YMW-20-SB-A 2229305 565051 -108.47715 45.79506
YMW-20-SB-B 2229305 565051 -108.47715 45.79506
YMW-20-SB-C 2229305 565051 -108.47715 45.79506
YMW-20-SS-A 2229305 565051 -108.47715 45.79506
YMW-20-SS-B 2229305 565051 -108.47715 45.79506
YMW-20-SS-C 2229305 565051 -108.47715 45.79506
YMW-21 2229199 564811 -108.47758 45.79441
YMW-21-SB-A 2229199 564811 -108.47758 45.79441
YMW-21-SB-B 2229199 564811 -108.47758 45.79441
YMW-21-SB-C 2229199 564811 -108.47758 45.79441
YMW-21-SS-A 2229199 564811 -108.47758 45.79441
YMW-21-SS-B 2229199 564811 -108.47758 45.79441
YMW-21-SS-C 2229199 564811 -108.47758 45.79441
YMW-22 2229552 564968 -108.47619 45.79482
YMW-22-SB-A 2229552 564968 -108.47619 45.79482
YMW-22-SB-B 2229552 564968 -108.47619 45.79482
YMW-22-SB-C 2229552 564968 -108.47619 45.79482
YMW-22-SS-A 2229552 564968 -108.47619 45.79482
YMW-22-SS-B 2229552 564968 -108.47619 45.79482
YMW-22-SS-C 2229552 564968 -108.47619 45.79482
YMW-23 2230184 565368 -108.47369 45.79590
YMW-23-SB-A 2230184 565368 -108.47369 45.79590
YMW-23-SB-B 2230184 565368 -108.47369 45.79590
YMW-23-SB-C 2230184 565368 -108.47369 45.79590
YMW-23-SS-A 2230184 565368 -108.47369 45.79590
YMW-23-SS-B 2230184 565368 -108.47369 45.79590
YMW-23-SS-C 2230184 565368 -108.47369 45.79590
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APPENDIX B 

 

FIELD NOTES AND FORMS 

  



SURFACE SOIL SAMPLING FORM 























































































































































































































































































































































SURFACE SOIL SURVEY NOTES 

 

































SURFACE SOIL FIELD FORMS 

 

















































SUBSURFACE SAMPLING FORMS 

 



SUBSURFACE SOIL - SAMPLING METHODS

Grid 
Number

Date
Hand Auger 

Depth
Date

Air knife/ Vac 
Truck Depth

Date
Geoprobe 

Depth
SWL Comments

1 5/17/2013 0-4.8 8/8/2013 4.8-8 8/8/2013 11-15 10
2 5/17/2013 0-4.2 8/8/2013 4.2-8 8/8/2013 11.5-15.5 11
3 5/17/2013 0-5.4 8/8/2013 5.4-7.5 8/8/2013 11.5 7.5
4 5/7/2013 0-8 NA NA 6/6/2013 8-10.5 10
5 5/7/2013 0-8 NA NA 6/7/2013 8-15 14
6 5/9/2013 0-7 7/12/2013 7-8 8/2/2013 8-16 8
7 5/6/2013 0-9.5 NA NA 6/6/2013 9.5-14 4.5/8
8 5/6/2013 0-5.7 7/11/2013 5.7-8.8 7/31/2013 8.8-15 7.8
9 5/16/2013 0-7 7/11/2013 7-9 8/1/2013 8-11 8

10 4/24/2013 0-7 7/11/2013 7-8 7/30/2013 8-16 9.5
11 5/16/2013 0-7.5 6/7/2013 7.5-8 6/27/2013 8-10 8
12 5/7/2013 0-6.7 7/11/2013 6.7-9 7/31/2013 8-15 8
13 5/7/2013 0-6.6 7/10/2013 6.6-8 7/31/2013 8-14.5 8.5
14 4/29/2013 0-8 NA NA 6/6/2013 8-15 12-13
15 5/8/2013 0-6.8 7/12/2013 6.8-8.8 8/2/2013 8-14 7.7
16 5/9/2013 0-9.5 NA NA 8/2/2013 8.3-13 8.3/9
17 5/10/2013 0-9.2 NA NA NA NA 8.8
18 5/8/2013 0-7.7 7/12/2013 7.7-8.5 8/2/2013 8-11.5 7.5
19 5/2/2013 0-4.8 X 4.8-8 8/9/2013 8-15.5 7 Air Knife data not available
20 4/24/2013 0-8 NA NA 8/1/2013 8-15 7.5
21 5/13/2013 0-7 6/11/2013 7-8 6/27/2013 8-11.5 7.8
22 5/16/2013 0-10.5 NA NA NA NA 9.5 A, B, C collected by hand
23 5/16/2013 0-11.5 NA NA NA NA 9.5
24 NA NA NA NA NA NA NA Building on grid
25 4/29/2013 0-4 8/8/2013 4-8 7/31/2013 8-11.5 7.3 *see sample depth sheet
26 4/30/2013 0-8.1 NA NA 7/31/2013 8.1-14.5 8
27 4/30/2013 0-7 7/9/2013 7-8.5 7/31/2013 8-13 7.5/5
28 4/30/2013 0-7.3 7/9/2013 7.3-8.5 7/31/2013 8-11.5 5.6
29 5/1/2013 0-6.7 6/11/2013 6.7-8 6/28/2013 8-11.5 5.4
30 5/1/2013 0-9.9 NA NA 8/1/2013 9.9-15 7.9
31 5/2/2013 0-7.5 6/10/2013 7.5-8 6/28/2013 8-11.5 8/6.6
32 5/2/2013 & 6/6/13 0-8.1/5-7.5 NA NA 6/6/2013 8.1-15 7.5 (1)
33 5/2/2013 0-9 NA NA 6/6/2013 6.3-13 8.2
34 5/2/2013 & 6/10/13 0-3.5/4-8 6/10/2013 3.5-4 6/28/2013 8-15 10.5
35 5/6/2013 0-8.6 NA NA 6/7/2013 7.5-20 9
36 5/13/2013 0-10 NA NA NA NA 7
37 5/13/2013 0-7 6/10/2013 7-8 6/27/2013 8-16 7
38 5/16/2013 0-4 6/7/2013 4-8 6/27/2013 8-11 7.5/7
39 4/26/2013 0-4 X 4-8 6/27/2013 8-15.5 8 Air Knife data not available
40 4/29/2013 0-7.5 6/11/2013 7.5-8 6/28/2013 8-20 8
41 4/30/2013 0-6.6 7/10/2013 6.6-8 7/31/2013 8-16 8/6.2
42 4/30/2013 0-7 7/10/2013 7-8.2 7/31/2013 8.2-11.5 7.2/6.3
43 4/30/2013 0-5.5 7/10/2013 5.5-8.3 7/31/2013 8.3-11.5 7.3/6
44 7/31/2013 0-6 NA NA NA NA 2
45 5/1/2013 0-4.9 8/9/2013 0-8 8/9/2013 8-11.5 8 (2)
46 5/1/2013 0-6.2 6/7/2013 6.2-8 6/28/2013 8-12 6.2/6.8
47 5/2/2013 0-7.7 6/7/2013 7.7-8 6/27/2013 8-11.5 6.6
48 4/25/2013 0-9.2 NA NA NA NA 6.8
49 4/25/2013 0-7.2 6/6/2013 7.2-8 6/27/2013 8-14.5 8
50 4/25/2013 0-8 NA NA 7/31/2013 8-14 9
51 4/24/2013 0-7 6/6/2013 7-8 6/7/2013 8-12 7.7
52 5/17/2013 0-10 NA NA NA NA 7
53 5/21/13 & 5/23/13 0-2.9 & 6.5-9 5/23/2013 2.9-6.5 6/5/2013 9-12 8/6.5
54 5/20/2013 0-7 5/23/2013 7-8.5 6/5/2013 7-10 8/7
55 5/21/2013 0-5.75 5/23/2013 5.75-8 6/5/2013 8-10 8
56 5/20/2013 0-7.5 5/24/2013 7.5-8 6/5/2013 8-10 7
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SUBSURFACE SOIL - SAMPLING METHODS

Grid 
Number

Date
Hand Auger 

Depth
Date

Air knife/ Vac 
Truck Depth

Date
Geoprobe 

Depth
SWL Comments

57 5/21/2013 0-7 5/24/2013 7-8 7/2/2013 8-12 7
58 5/22/2013 0-10.8 NA NA 8/1/2013 10.8-14 7.8
59 5/22/2013 0-5.3 5/28/2013 5.3-8.7 NA NA 6
60 5/22/13 & 5/28/13 0-5.3 & 6-8 5/28/2013 5.3-6 7/1/2013 8-15.5 5.9
61 5/2/2013 0-9 NA NA NA NA
62 5/21/2013 0-8 NA NA 8/1/2013 8-9
63 5/21/2013 0-5.3 5/28/2013 5.3-6 NA NA
64 5/21/2013 0-7 5/24/2013 7-8 7/2/2013 8-15.5 7
65 5/28/2013 0-8 NA NA 8/1/2013 8-15
66 5/31/2013 0-5.5 NA NA NA NA
67 5/30/2013 0-7 6/6/2013 7-8 7/2/2013 8-16 6.3
68 5/30/2013 0-4 6/6/2013 4-8 NA NA 4
69 5/30/2013 0-4 6/6/2013 4-8 7/2/2013 8-11 5.5
70 5/30/2013 0-4 6/6/2013 4-8 NA NA 4.5
71 5/30/2013 0-4.4 6/3/2013 4-8 6/28/2013 8-11.5 6.5
72 5/29/2013 0-9.5 NA NA NA NA 6.5
73 5/22/2013 0-3.2 8/12/2013 3.2-8 6/28/2013 8-10.5 5 (1)
74 5/22/2013 0-4 8/12/2013 4-8 8/1/2013 8-11.5 5.7 (1)
75 5/22/2013 0-5.7 6/4/2013 5.7-8 7/1/2013 8-12
76 5/23/2013 0-7.4 NA NA NA NA 5.3
77 5/24/2013 0-6 6/5/2013 6-8 7/1/2013 8-16 5.7
78 5/24/2013 0-5.5 6/5/2013 5.5-8 NA NA 4.8
79 5/23/2013 0-6 NA NA NA NA 2
80 5/23/2013 0-5.8 NA NA NA NA 2.5
81 5/14/2013 0-4 6/11/2013 4-7 NA NA 5
82 5/15/2013 0-4.9 6/11/2013 5-7 NA NA 5
83 5/15/2013 0-4.2 6/11/2013 6-8 NA NA 6
84 5/15/2013 0-4.5 6/12/2013 4.5-8 8/9/2013 8-15.5 7.5
85 5/15/2013 0-3.5 6/12/2013 3.5-7.5 NA NA 5.5
86 5/15/2013 0-3.2 6/12/2013 3.2-7 NA NA 5.5
87 5/28/2013 0-7.2 NA NA NA NA 5.5
88 5/24/2013 0-4.2 6/3/2013 4-8 7/2/2013 8-11.5 4.5
89 5/24/2013 0-5.9 6/4/2013 4-8 7/1/2013 8-11.5 4.5
90 5/24/2013 0-7 6/4/2013 4-8 NA NA 4.5
91 5/23/2013 0-4.2 6/4/2013 4-8 7/1/2013 8-14.5 5
92 5/23/2013 0-3.1 6/4/2013 4-8 7/1/2013 8-10.5 5
93 5/3/2013 0-3.1 6/5/2013 3.1-8 NA NA 5.5
94 5/24/2013 0-4.4 6/5/2013 4.4-8 NA NA 5.5
95 5/23/2013 0-8 6/5/2013 0-8 7/1/2013 8-11 6.8 Hole widened for geoprobe
96 5/23/2013 0-2.6 6/5/2013 2.5-8 NA NA 4.5
97 5/14/2013 0-4 6/10/2013 3-7 NA NA 4
98 5/14/2013 0-4.3 6/11/2013 3.5-5.5 NA NA 3.5
99 5/14/2013 0-5.5 6/11/2013 3.4-7 NA NA 5.5
100 5/15/2013 0-3 6/12/2013 3-7.5 NA NA 5.5
101 5/15/2013 0-3 6/12/2013 3-8.2 NA NA 6.2
102 5/28/2013 0-3.3 5/28/2013 3-8 8/2/2013 5.7-11.5 7
103 5/28/2013 0-3 5/28/2013 3-8 8/2/2013 8-15 7
104 5/3/2013 0-3.5 6/5/2013 3.5-8 NA NA 5.5
105 5/3/2013 0-4.8 6/5/2013 4.8-8 7/1/2013 8-11 6.5
106 4/26/2013 0-6.8 NA NA NA NA 4
107 4/26/2013 0-8 NA NA NA NA 5
108 5/14/2013 0-3.9 6/10/2013 3-7 NA NA 4
109 5/14/2013 0-5 6/10-11/2013 4-6.5 NA NA 4

(1) Water table rose between hole clearance and geoprobe.  "B" sample collected by hand.
(2) "C" sample offset - no access for vac truck or geoprobe.
X= Data not available
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SUBSURFACE OPPORTUNITY SAMPLES 

 













MONITORING WELL SURFACE SOIL 

SAMPLING FORMS 
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MONITORING WELL FIELD NOTES 

 



























































GROUNDWATER SAMPLING FORMS 
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APPENDIX C 

 

MONITORING WELL AND SOIL BORING LOGS 

  



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228586.22;
Northing 564293.2

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   4

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

2.0 - 4.0'   West Trench, East end (+3), station 193':  0-2.2', clayey silt,
lightt brown, dry, 3" minus gravels, no stain/odor; 2.2-3', clayey silt,
black stain and odor, visible product

Y/N

R
E

C
O

V
E

R
Y

(fe
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)

1-ST-A 2.0 - 4.0'

D
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DESCRIPTION

GEOLOGICAL DESCRIPTION

Remarks:
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana

Soil Boring Log
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Hole Name: 1-ST-A
Hydrometrics, Inc.
Billings, Montana
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Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228983.53;
Northing 564577.1

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   4

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

3.0 - 4.0'   East Trench, center upstream 2', end of abandoned YPL
pipeline; 3-3.4', sandy silt, no stain, no odor, dry, light gray and brown;
3.4-4', dark gray, stain and odor, slightly moist

Y/N

R
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E
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et

)

2-ST-A 3.0 - 4.0'

D
E
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TH

DESCRIPTION

GEOLOGICAL DESCRIPTION

Remarks:
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana

Soil Boring Log
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Date Hole Started: Date Hole Finished: 2013
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Hole Name: 2-ST-A
Hydrometrics, Inc.
Billings, Montana
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Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228915.51;
Northing 564532.9

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   4

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

2.0 - 4.0'    East Trench, West end; 2-3', silty clay, brown; 3-4', gray
silty clay, stain/odor, wood debris, few gravels

Y/N

R
E

C
O

V
E

R
Y
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)

3-ST-A 2.0 - 4.0'

D
E
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DESCRIPTION

GEOLOGICAL DESCRIPTION

Remarks:
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana

Soil Boring Log
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Hole Name: 3-ST-A
Hydrometrics, Inc.
Billings, Montana
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Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228915.51;
Northing 564532.9

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

6.0 - 7.0'   East Trench, West end; 6-7.3', sandy silt, gray, wood debris,
stain/odor, gas

Y/N

R
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R
Y
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)

3-ST-B 6.0 - 7.0'

D
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DESCRIPTION

GEOLOGICAL DESCRIPTION

Remarks:
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana

Soil Boring Log
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Hole Name: 3-ST-B
Hydrometrics, Inc.
Billings, Montana
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Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229170.92;
Northing 564713.2

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   4

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

3.0 - 4.0'   Separator Sump, East end, 10' East from end; 3-4', silty
clay, wet at 3', product, soft sediments, odor, saturated sludge, black

Y/N

R
E
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V
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R
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)

4-ST-A 3.0 - 4.0'
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DESCRIPTION

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana
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Hydrometrics, Inc.
Billings, Montana

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229121.11;
Northing 564676.7

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVAL
N
N
N
N
N
N

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

4.0 - 5.0'   North side where crack in drip-off between East Trench and
separator exists; 4-5.2', stain, odor, black silty clay

Y/N

R
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V
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5-ST-A 4.0 - 5.0'
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DESCRIPTION

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

DRILLING AND
GEOTECHNICAL

NOTES

Billings, Montana
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Billings, Montana
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Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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N
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228209.625;
Northing 564468.7669

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy silt with gravel, light to medium
brown, silty sand
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Client: ExxonMobil

8.0 - 11.0'

4.0 - 4.8'    4-4.2', SAA; 4.2-4.84', minor gravels, sand silty, slightly
moist, no stain, no odor

8.0 - 11.0'   8-11', sandy gravel, brown, large to medium cobbles, no
stain, no odor

11.0 - 15.0'   11-15', more sand than above horizon, sandy gravel,
brown, large to medium cobbles, no stain, no odor

1-SS-A

1-SB-A

1-SB-B

1-SB-C

D
E
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4.0 - 4.8'

Y/N

11.0 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Hole Name: Grid 1
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   3-point composite:  surface fill gravel, sandy, dry

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

10-SB-B

0.5 - 1.0'   3-point composite:  surface fill gravel, sandy, dry, asphalt
chunk
1.0 - 2.0'   3-point composite:  surface fill gravel, clayey sand with
pebbles, brick, silty clay

4.0 - 6.0'   4-5.5', silty sand, slightly moist, light brown, stain, no odor;
5.5-6' sand, silt, very moist, light brown, no stain, no odor

8.0 - 12.0'   8-12', sandy gravel, moist to wet, medium brown, some
fines

12.0 - 16.0'   12-14', sandy gravel, moist to wet, medium brown, some
fines; 14-16', silty sand, wet, medium brown, no cohesion

10-SS-A
10-SS-B

8.0 - 12.0'

Legal Description:

10-SS-C

12.0 - 16.0'

10-SB-A 4.0 - 6.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

10-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 10
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   10-SS: E2228276.916;
N564365.5238; 10-SB: 2228265.72; N564353.6

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   100-SS:E2230277.638;
N564635.9136; 100-SB: E2230243.01;
N564685.0

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  poorly sorted fill gravel with sand, damp,
slight clayey sand
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Client: ExxonMobil

5.5 - 6.5'

2.0 - 3.0'   2-3', cobbles and gravel, 20% fine-course sand, medium
brown, moist, cobbles to 8"

5.5 - 6.5'   5.5-6.5', sandy gravels with cobbles, moist, light to dark
brown, poorly sorted sand, 20% fines, round to subround, gravels and
cobbles
6.5 - 7.5'   6.5-7.5', sandy gravels with cobbles, moist, light to dark
brown, poorly sorted sand, 20% fines, round to subround, gravels and
cobbles

100-SS-A

100-SB-A

100-SB-B

100-SB-C

D
E

P
TH

2.0 - 3.0'

Y/N

6.5 - 7.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 100

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   101-SS: E2230479.871;
N564777.5188; 101-SB: E2230477.74;
N564777.3

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   4-point composite:  poorly sorted sandy gravel, damp with
cobbles
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Client: ExxonMobil

6.6 - 7.2'

2.0 - 3.0'   2-3', cobbles and gravel, 65-75%, very coarse with fine
sand, poorly sorted, 25-35%, medium brown, moist, no odor

6.6 - 7.2'   6.2-7.2', sandy gravel with cobbles; wet to moist, medium
brown, poorly sorted sand, subround to round cobbles
7.2 - 8.2'   7.2-8.2', sandy gravel with cobbles; wet to moist, medium
brown, poorly sorted sand, subround to round cobbles

101-SS-A

101-SB-A

101-SB-B
101-SB-C

D
E

P
TH

2.0 - 3.0'

Y/N

7.2 - 8.2'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 101
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8.2

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   3-point composite:  silty sand, dry, fine, grayish yellow, clay
loamy wet

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

102-SB-B

0.5 - 1.0'   3-point composite:  silty sand, dry, grayish yellow
1.0 - 2.0'   3-point composite:  silty sand, dry, fine, grayish yellow, clay
loamy wet
2.0 - 3.3'   2-3', heavily cobbled, medium to large stones,
unconsolidated, large cobbles at 3'

5.7 - 11.0'   8-11.5', sandy gravel, light brown, wet, no stain or odor

11.0 - 14.5'   11.5-14.5', more sand than gravel, light brown, wet, no
stain or odor

102-SS-A
102-SS-B

5.7 - 11.0'

Legal Description:

102-SS-C

11.0 - 14.5'

102-SB-A 2.0 - 3.3'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

102-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1

5

10

15

20

25

Date Hole Finished: 2013Billings, Montana
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10

15
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Hole Name: Grid 102
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228971.085;
Northing 563495.1269

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229174.333;
Northing 563639.5902

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   3-point composite:  sandy silt, loamy, silty clay, damp, sandy
loam, dark brown
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Client: ExxonMobil

8.0 - 11.5'

2.0 - 3.0'   2-3', unconsolidated sand and gravel with medium to large
assorted cobbles

8.0 - 11.5'   8-11.5', silty sand, brown, wet, gravel, no stain, no odor

11.5 - 14.0'   11.5-14', sandy gravel, brown, wet, no stain, no odor

103-SS-A

103-SB-A

103-SB-B

103-SB-C

D
E

P
TH

2.0 - 3.0'

Y/N

11.5 - 14.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 103

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229322.117;
Northing 563740.8113

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  loamy, gravel, sandy silt, grayish brown
to dark brown, organics
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-3.5', sandy gravel, dry, cobbles to 3", increasing sand at
3.25'

4.0 - 6.0'   4-6', sandy gravel, moist to wet, medium brown, subround

6.5 - 8.0'   6.5-8', sandy gravel, moist to wet, medium brown, subround

104-SS-A

104-SB-A

104-SB-B

104-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.5 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 104
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229423.234;
Northing 563811.6139

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty, minor sandy, minor gravel, light
gray to brown

INTERVAL
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Client: ExxonMobil

6.0 - 8.0'

2.0 - 4.0'   2-4', silt with gravels, very fine, dry, tan, increasingly more
gravels up to 2" in size

6.0 - 8.0'   6-8', sand, wet, medium brown, some small gravels, poorly
sorted

8.0 - 11.0'   8-10.5', sand, wet, medium brown, poorly sorted, no stain
or odor; 10.5-11', gravel with sand, wet, medium brown

105-SS-A

105-SB-A

105-SB-B

105-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

8.0 - 11.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5

10

15

20

25

Soil Boring Log

Hole Name: Grid 105

5
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   106-SS: E2229524.35;
106-SB: E2229520.35; N563882.4166

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy silt, minor gravel, light gray to
light brown
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-4', sandy silt, olive brown, slightly moist to very moist, 1"
minus gravels, no stain, no odor

4.0 - 6.0'   4-6', wet, sandy silt, olive brown, 1" minus gravels, no stain,
no odor

6.0 - 6.8'   6-6.8', wet silty sand, olive brown, minimal material with
stain/odor

106-SS-A

106-SB-A

106-SB-B

106-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 6.8'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 106
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished:

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:
Drilling Company:
Driller:
Drilling Method:
Drilling Fluids Used:
Purpose of Hole:
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   6.8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229625.467;
Northing 563953.2192

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silt, minor sand and gravel, light gray
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-4', moist to very moist, silty clay, olive brown, 2" minus
gravels, no stain or odor

4.0 - 6.0'   4-5', very moist, olive brown, 1" minus gravel; 5-6', wet olive
brown, 1" minus gravel, silty sand, no stain or odor

6.0 - 8.0'   6-8', wet silty sand, olive brown with some black wet
organic, no stain, no odor, 1-2" gravels

107-SS-A

107-SB-A

107-SB-B

107-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 107
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   108-SS: E2229821.5;
N564021.3; 108-SB: E2229804.6; N564026.5

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   3-point composite:  sandy, pointy gravel with cobbles, brown
hydrocarbon
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Client: ExxonMobil

4.0 - 4.5'

2.0 - 4.0'   2-4', increasing gravel,content, increasing silt, gravelly sand,
sand; 3-3.9', out of gravel, silty sand, moist, moderate to well sorted
quartz grains, moisture content higher than above, no odor

4.0 - 4.5'   4-4.5', wet, light brown, silty sand, 3" minus gravels, no
stain/odor; 4.5-6', wet brown sand, 3"  minus gravels, no stain/odor

6.0 - 7.0'   6-7', wet, brown, sand, 3" minus gravels, no stain/odor

108-SS-A

108-SB-A

108-SB-B

108-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 7.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 108
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   109-SS:  E2230004.571;
N564182.2408; 101-SB: E2229996.8;
N564179.29

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   3-point composite:  poorly sorted sandy gravel, damp

INTERVAL

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Client: ExxonMobil

5.0 - 7.0'

4.0 - 5.0'   4-5', dark brown, sandy gravel 3" minus, moist, no stain, no
odor
5.0 - 7.0'   5', wet, 5" minus cobbles and gravels, brown sand, no stain,
no odor
6.0 - 4.0'   4-6', wet, 5" minus cobbles and gravels, brown sand, no
stain, no odor

109-SS-A

109-SB-A

109-SB-C

109-SB-B

D
E

P
TH

4.0 - 5.0'

Y/N

6.0 - 4.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5

10

15

20

25

Soil Boring Log

Hole Name: Grid 109

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Property Owner: Yale PLP

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

R
E

C
O

V
E

R
Y

(fe
et

)

Legal Description:

GEOLOGICAL DESCRIPTION

County: Yellowstone

Descriptive Location:   Easting 2228382.884;
Northing 564436.5391

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

0.0 - 0.5'   5-point composite:  gravel, sandy with silt, dry, moist, light
brown to black

N
N
Y

DESCRIPTION

4.0 - 6.0'   4-4.5',sand, dark gray, sandy silt, medium gray, low
moisture, no cohesion, low odor; 4.5-5', light gray, sandy silt to dark
gray sand, moderate odor; 5.5-6', sandy silt, dark gray, light gray, clay,
stained with black, moderate moisture, moderate cohesion

8.0 - 10.0'   8-10', sandy gravel, moist, medium gray, stain and odor

11-SS-A

11-SB-A

11-SB-B

0.0 - 0.5'

4.0 - 6.0'

S
A

M
P

LE
TY

P
E

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

D
E

P
TH

DRILLING AND
GEOTECHNICAL

NOTES

8.0 - 10.0'

5

10

15

20

25

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

Hole Name: Grid 11

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

5

10

15

20

25

Soil Boring Log

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



0.5 - 1.0'

12.0 - 15.0'   12-15', sandy gravel, light brown, wet, odor and stain

12-SS-A
12-SS-B
12-SS-C

12-SB-A

12-SB-B

County: Yellowstone

0.0 - 0.5'

1.0 - 2.0'   5-point composite:  sandy clay with wood, blue-gray, gravelly
with sand

1.0 - 2.0'

2.0 - 4.0'

8.0 - 9.0'

12.0 - 15.0'

DESCRIPTION

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Property Owner: Yale PLP

12-SB-C

GEOLOGICAL DESCRIPTION

D
E

P
TH

8.0 - 9.0'   8-9', medium round cobbles, heavy odor and staining, sandy
gravel

Legal Description:

0.5 - 1.0'   5-point composite:  gravel with silty sand, clayey gravel,
blue-black, minor gravel

0.0 - 0.5'   5-point composite:  gravel with silty sand, light brown, moist

Project: Yale Oil of South Dakota

DRILLING AND
GEOTECHNICAL

NOTESS
A
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2.0 - 4.0'   2-4', 2" gravel, gray, clayey silt, moist, stain and odor

Client: ExxonMobil

Descriptive Location:   12-SS: E2228483.703;
N564499.767; 12-SB: E2228483.70;
N564497.767

Remarks:

Consulting Scientists and Engineers

Soil Boring Log

Hole Name: Grid 12

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

5

10

15

20

25

Billings, Montana

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Well Developed?
Water Samples Taken?
Boring Samples Taken?

N
N
Y auger and/or geoprobe

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Consulting Scientists and Engineers
Hydrometrics, Inc.
Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228584.67;
Northing 564578.7822

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  course clay gravel, minor sandy,
blue-black
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Client: ExxonMobil

8.0 - 11.5'

6.0 - 6.6'   4-5', moist clayey silt, gray, stain and odor; 5-6', very moist,
clay, gray, stain and odor

8.0 - 11.5'   8-11.5', sandy gravel, wet, medium gray, stain and odor,
subround to round

11.5 - 14.5'   11.5-14', sand, wet, medium gray, stain and odor, poorly
sorted; 14-14.5', sand, gravel, wet, medium gray, subround

13-SS-A

13-SB-A

13-SB-B

13-SB-C

D
E

P
TH

6.0 - 6.6'

Y/N

11.5 - 14.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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25

Soil Boring Log

Hole Name: Grid 13

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228685.638;
Northing 564649.7975

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy, clayey gravel, black, coarse
sandy clay, olive brown, damp, brick chunk
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Client: ExxonMobil

12.0 - 6.0'

6.0 - 8.0'   6-8', black, 2" minus gravel, stain/odor/sand, moist

12.0 - 6.0'   6-12', sand gravel, product in soil

15.0 - 12.0'   12-15', sand, silt, gravel, saturated sand, silt gravel with
oil

14-SS-A

14-SB-A

14-SB-B

14-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

15.0 - 12.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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25

Soil Boring Log

Hole Name: Grid 14

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228786.606;
Northing 564720.8128

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  poorly sorted gravel with silty sand,
minor clay, damp, olive brown
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Client: ExxonMobil

7.8 - 8.8'

4.0 - 6.0'   3-5.3', silty, gray, odor, gravels; 5.3-6'; sand, brown, gray,
odor, moist

7.8 - 8.8'   7.8-8.8', sandy gravel, small-medium cobbles, round,
sub-round, heavily stained, heavy odor
8.0 - 14.0'   8-14', black, strong odor, stain, sheen, oily sand gravel

15-SS-A

15-SB-A

15-SB-B
15-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 14.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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Soil Boring Log

Hole Name: Grid 15

5
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228887.574;
Northing 564791.828

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand, minor gravel, olive brown to
brown, damp
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Client: ExxonMobil

8.0 - 9.5'

4.0 - 6.0'   4-6', clayey silt, black/gray, slightly cohesive, odor/stain

8.0 - 9.5'   8-9.5', silty clay, black/gray, water/oil at 9', gravels

13.0 - 8.0'   8-13', black, sandy gravel, oil, stain, odor

16-SS-A

16-SB-A

16-SB-B

16-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

13.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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25

Soil Boring Log

Hole Name: Grid 16

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   13

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228988.541;
17-SS: N564862.8433; 17-SB: N564880.8433

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty clay loam, olive brown, damp, no
gravel
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-5.5', silty clay, black, stain/odor; 5.5 to 6', gray, clay,
stain/odor

6.0 - 8.0'   8-8.8', silty sand to gravel, water at 8.8', oil

8.0 - 9.2'   8.8-9.2', sand saturated with oil, some gravel to 1"

17-SS-A

17-SB-A

17-SB-B

17-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 9.2'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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25

Soil Boring Log

Hole Name: Grid 17

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9.2

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   18-SS: E2229089.36;
18-SB: E2229114.36; N564934.0712

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  poorly sorted gravel with silty sand,
damp, olive brown, odor
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Client: ExxonMobil

7.7 - 8.5'

2.0 - 4.0'   2-4', silty sand with some gravel to 1", gray/black, odor

7.7 - 8.5'   7.5-8.5', sandy gravel, small-medium cobbles,
round-sub-round, odor, some sheen, brown-tan
8.0 - 11.5'   8-11.5', black sandy gravel, stain, oil, medium odor

18-SS-A

18-SB-A

18-SB-B
18-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

8.0 - 11.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 18
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   19-SS: E2229190.477;
19-SB-A: E2229170.4766; N565004.8738;
19-SB-B &C: E2228755.6962; N564549.7442

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sandy gravels, damp, cobbles, dark
brown
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Client: ExxonMobil

6.5 - 8.0'

4.0 - 4.8'   4-4.8', black clayey silt, odor, slightly moist

6.5 - 8.0'   6.5-8', sandy gravel, wet, dark gray to black, stain and odor

8.0 - 15.5'   8-9', sandy gravel, wet, heavy stain and odor; 9-15.5', light
stain and odor

19-SS-A

19-SB-A

19-SB-B

19-SB-C

D
E

P
TH

4.0 - 4.8'

Y/N

8.0 - 15.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 19
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sand, gravel, gray brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

2-SB-B

0.5 - 1.0'   5-point composite:  silty sand, gravel, gray brown
1.0 - 2.0'   5-point composite:  clay, olive brown, silty sand, gravel, dark
to olive brown, clay-dense sticky, orange mottling
2.0 - 4.0'   2-3', silt, light brown, low moisture no odor; 3.0-3.5', sand
silt, light brown, low moisture no odor, low cohesion; 3.5-4', cobbles,
gravels .75 to 8", light brown, silty sand, no odor, low moisture

8.0 - 11.5'   8-11.5', odor, no stain, grey to light brown, large grain sand
with gravels

11.5 - 15.5'   11.5-15.5', very slight odor, no stain, gray to light brown,
large grain sand with gravels

2-SS-A
2-SS-B

8.0 - 11.5'

Legal Description:

2-SS-C

11.5 - 15.5'

2-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

2-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 2
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228310.7412;
Northing 564539.5695

Billings, Montana
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

0.0 - 0.5'   5-point composite:  silty sand, light brown, coal pieces,
nails, fire brick gravel

Legal Description:
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DRILLING AND
GEOTECHNICAL

NOTES

20-SB-B

0.5 - 1.0'   5-point composite:  silty clay, olive brown, clay silt, dark
brown
1.0 - 2.0'   5-point composite:  clayey silt, olive brown, cobbles

4.0 - 6.0'   4-6', silty clay, light brown, silty moist, no stain, no odor, clay
with mottling at 6'.

8.0 - 6.0'   6-6.5', clayey silt, light brown, lightly moist, white mottling;
6.5-7.5, sandy clay, light brown, moist; 7.5-8 ft, wet, sandy clay, light
brown, no stain, no odor; 8 ft, cobbles
9.0 - 15.0'   9-15', sandy gravel, medium brown, wet, subangular

20-SS-A
20-SS-B

20-SB-A

Property Owner: Yale PLP

20-SB-C

0.0 - 0.5'
0.5 - 1.0'
1.0 - 2.0'

4.0 - 6.0'

8.0 - 6.0'

9.0 - 15.0'

20-SS-C

DESCRIPTION

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 20
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228251.602;
Northing 564193.6046

Billings, Montana
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County: Yellowstone
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   4-point composite:  sandy gravel, light brown, damp, slight
stain

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

21-SB-B

0.5 - 1.0'   4-point composite:  sandy gravel, light brown, gravels,
clayey sand, broken brick pieces
1.0 - 2.0'   4-point composite:  clay, damp, light to dark brown, some
orange, clayey silt

4.0 - 6.0'   4-6', clay, cohesive, some mottling, sandy, moist

7.0 - 8.0'   7-7.8', gravelly sand, wet, medium brown, round to
subround, water at 7.8'
8.0 - 11.5'   8-11.5', sandy gravel, wet, gray to black, stain and odor

21-SS-A
21-SS-B

7.0 - 8.0'

Legal Description:

21-SS-C

8.0 - 11.5'

21-SB-A 4.0 - 6.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

21-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 21
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228351.23;
Northing 564256.5337

Billings, Montana



R
E

C
O

V
E

R
Y

(fe
et

)

D
E

P
TH

County: Yellowstone

GEOLOGICAL DESCRIPTION

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy gravel, sandy clay, olive brown,
wood pieces

DESCRIPTION

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

22-SB-B

0.5 - 1.0'   5-point composite:  sandy clayey gravel, silty sandy gravel,
tar gravel, black, minor asphalt
1.0 - 2.0'   5-point composite:  silty sandy gravel, brick and concrete,
sandy clay, blue black, bone fragments

6.0 - 8.0'   6-7', silty sand, moist, light gray, hydrocarbon stained, no
free hydrocarbon product, clay content increasing

8.0 - 10.0'   8-10' silty sand, moist, light  gray, hydrocarbon stained, no
free hydrocarbon product, clay content increasing; 7-7.5', becoming
more moist, siltier, very moist to saturated with water, also slight
hydrocarbon sheen, very strong odor, hydrocarbon product
10.0 - 10.5'   10-10.5 silty sand, moist, light gray, hydrocarbon stained,
no free hydrocarbon product, clay content increasing; slight
hydrocarbon sheen, very strong odor, hydrocarbon product

22-SS-A
22-SS-B

8.0 - 10.0'

Legal Description:

22-SS-C

10.0 - 10.5'

22-SB-A 6.0 - 8.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

22-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 22
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228452.346;
Northing 564337.3363

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228553.463;
Northing 564408.1389

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand gravel, olive brown, sandy
gravel, clayey silt

INTERVAL
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Client: ExxonMobil

8.0 - 10.0'

6.0 - 8.0'   6-7.5', sandy silt with gravel, moist, dark gray to black,
slightly cohesive, gravels are subround, stain and odor at 7', increasing
in moisture, gravels are 5"

8.0 - 10.0'   7.5-9.75', sandy clay, very moist, black, some gravels, stain
and odor, hit free product at 9.5'

10.5 - 11.5'   9.75-11.5', sandy gravel, wet, black, stain and odor,
subrounded to round, gravel size .5"

23-SS-A

23-SB-A

23-SB-B

23-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

10.5 - 11.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 23
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  poorly sorted gravel with silty sand,
damp, asphalt millings, gray-brown to olive brown,

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

25-SB-B

0.5 - 1.0'   5-point composite:  poorly sorted gravel, silty sand, asphalt
millings, clay, black
1.0 - 2.0'   5-point composite:  clayey sandy gravel, poorly sorted,
damp, olive brown to black, odor
2.0 - 4.0'   2-2.8', sandy brown; 2.8-3.6', gravels, and sand, some
black, sandy soil, odor, slight stain/sheen; 3.6-4', same with more
gravel, clay lenses

7.0 - 8.0'   7-8', very moist, wet, stain and odor, product, black, sandy
gravels, with cobbles
8.0 - 11.5'   8-11.5', sandy gravel, wet, dark gray, medium odor and
stain

25-SS-A
25-SS-B

7.0 - 8.0'

Legal Description:

25-SS-C

8.0 - 11.5'

25-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

25-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 25
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228755.696;
Northing 564549.7442

Billings, Montana
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy silt gravel, olive brown, odor,

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

26-SB-B

0.5 - 1.0'   5-point composite:  silty sand, dark brown and black, silty
clay, gravel
1.0 - 2.0'   5-point composite:  silty clay, clayey silt, black to olive brown

6.0 - 8.0'   6-7.8', dark gray, clay, moist, stain and odor; 7.8-8', black,
silty sand, very moist, stain and odor.

8.1 - 11.0'   8.1-11', sandy gravel, wet, heavy odor and stain,
subangular to angular

11.0 - 14.5'   11-14.5', sandy gravel, wet, heavy odor and stain,
subangular to angular

26-SS-A
26-SS-B

8.1 - 11.0'

Legal Description:

26-SS-C

11.0 - 14.5'

26-SB-A 6.0 - 8.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

26-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 26
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228856.813;
Northing 564620.5468

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   27-SS: E2228957.929;
N564676.3494; 27-SB-A,B: E2228957.929;
N564679.35; 27-SB-C: N564612.3494

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand, gravel, clayey silt, odor,
brown to black
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Client: ExxonMobil

7.5 - 8.5'

6.0 - 7.0'   6-7', black with gray streaks, clayey silt, stain and odor, 1"
minus gravel

7.5 - 8.5'   7.5-8.5', sandy gravel, dark gray, wet, odor and stain,
subround to round, gravel sized from pea to 2+"
8.0 - 13.0'   8-13', sandy gravel, wet, dark gray to gray, subround, heavy
odor and stain

27-SS-A

27-SB-A

27-SB-B
27-SB-C

D
E

P
TH

6.0 - 7.0'

Y/N

8.0 - 13.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 27

5

10

15

20
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   13

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy silt, gravel, light brown, silty clay
minor gravel

DESCRIPTION

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

28-SB-B

1.0 - 2.0'   5-point composite:  clayey silt, black and light brown, brick
fragments, silty clay

6.0 - 12.0'   5-point composite:  sandy silt, gravel, clayey silt, light
brown
7.3 - 6.0'   6-7.3', dark gray, very plater clay, moist, odor, brown petro
liquid at 7'
8.0 - 11.5'   8-11.5', sandy gravel, wet, odor and stain, subround to
round
8.5 - 7.3'   7.3-8.5', silty gravel, wet, dark gray, free product, stain and
odor, subround to round

28-SS-A
28-SS-B

7.3 - 8.5'

Legal Description:

28-SS-C

8.0 - 11.5'

28-SB-A 6.0 - 7.3'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

28-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 28
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229059.046;
Northing 564747.152

Billings, Montana
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County: Yellowstone

GEOLOGICAL DESCRIPTION

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  poorly sorted gravel, silty sand, brown,
damp, silty clayey loam

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

29-SB-B

0.5 - 1.0'   5-point composite:  clay, sandy, grayish and reddish brown,
minor gravel, dry
1.0 - 2.0'   5-point composite:  clayey silt, dry -black, strong odor,
gravelly silt clay loam, tan

6.0 - 6.7'   6-6.7', dark gray, black clay, odor, moist, and sheen
6.7 - 8.0'   6.7-8', sandy silt and medium to large size cobbles, ample
product with very strong odor and sheen
8.0 - 11.5'   8-11.5', sand with gravel, wet, black, poorly sorted,
subround, stain and odor

29-SS-A
29-SS-B

6.7 - 8.0'

Legal Description:

29-SS-C

8.0 - 11.5'

29-SB-A 6.0 - 6.7'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

29-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 29
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229160.163;
Northing 564832.9546

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228411.8578;
Northing 564610.3721

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy gravel with silt blue gray, damp,
sandy matrix, strong odor
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Client: ExxonMobil

7.5 - 8.0'

4.0 - 5.4'   4-5.4', minor gravel, brown, silty sand, slightly moist, no
stain/odor

7.5 - 8.0'   7.5-8', brown, sandy gravel and cobbles, no stain, no odor
8.0 - 11.5'   8-11.5', sandy gravel, gray, medium cobbles, moderate
staining moderate odor

3-SS-A

3-SB-A

3-SB-B
3-SB-C

D
E

P
TH

4.0 - 5.4'

Y/N

8.0 - 11.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 3
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229261.279;
Northing 564903.7572

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  poorly sorted gravel with sand, damp,
silty loam

INTERVAL
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Client: ExxonMobil

8.0 - 9.9'

4.0 - 6.0'   4-6', damp, black, stray odor

8.0 - 9.9'   8-9.9', water at 7.9 feet

9.9 - 15.0'   9.9-15', sandy gravel, wet, dark gray to black, odor and
stain, subround

30-SS-A

30-SB-A

30-SB-B

30-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

9.9 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 30
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty clay, gravel, some organics, light to
dark brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

31-SB-A

0.5 - 1.0'   5-point composite:  silty clay, gray to brown, pebbles,
brown/black sand
1.0 - 2.0'   5-point composite:  silty clay, brown, pebbles, cobbles, white
precipitate

5.5 - 7.0'   5.5-7', sandy clay, dark gray to black, moist to wet, moderate
stain and odor
6.0 - 7.5'   6-7.5', very most, black, silty clay, stain and odor

8.0 - 11.5'   8-11.5', gravelly sand, wet, black, poorly sorted, subround
to round

31-SS-A
31-SS-B

6.0 - 7.5'

Legal Description:

31-SS-C

8.0 - 11.5'

31-SB-B 5.5 - 7.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

31-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 31
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   E2229362.396; 31-SS:
N564974.5598; 31-SB: N564954.5598

Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION

R
E

C
O

V
E

R
Y

(fe
et

)

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   32-SS: E2229463.513;
N565045.3624; 32-SB: N565021.3624

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  wet clay, sandy pea gravel, hydrocarbon
odor

INTERVAL
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Client: ExxonMobil

5.0 - 7.5'

2.0 - 4.0'   2-3.7', sandy clay, dark brown-black, moist, odor, slight
stain; 3.7-4', back sand, odor, stain, slightly moist

5.0 - 7.5'   5-7.5', wood in sample, clay silt, moist, medium olive, gray,
moderate cohesion

12.0 - 15.0'   12-15', fine grain sand with little visible product, some
mixed gravels also with sand, chunks of wood at 8-12' interval

32-SS-A

32-SB-A

32-SB-B

32-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

12.0 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 32
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229564.629;
Northing 565106.165

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty clay, tan color, white precipitate,
some cobbles, orange mottling

INTERVAL
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Client: ExxonMobil

8.0 - 9.0'

4.0 - 6.0'   4-5.2', olive brown, black, moist, some stain, slight odor,
clayey sand; 5.2-6' black clay, odor, stain, moist

8.0 - 9.0'   liquid at 8.2', fine sandy gravel, gray-black, odor, stain,
sheen

12.0 - 16.0'   12-16', black oil standing, mixed gravel and sand,
saturated with product

33-SS-A

33-SB-A

33-SB-B

33-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

12.0 - 16.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 33
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   E2229665.746; 34-SS:
N565186.9676; 34-SB: N565166.9676

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  pea gravel, asphalt, sandy with cobbles,
oily stained pea gravel with sand
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Client: ExxonMobil

8.0 - 11.5'

6.0 - 8.0'   6-8', black, firm sand, heavy odor, product sheen

8.0 - 11.5'   8-10.5', silty clay, moist, black to medium gray, stain and
odor; 10.5-11.5', sandy wet, black, poorly sorted, stain and odor

11.5 - 15.0'   11.5-15', sandy wet, black, poorly sorted, stain and odor

34-SS-A

34-SB-A

34-SB-B

34-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

11.5 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 34
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Project: Yale Oil of South Dakota
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Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   E2229766.862; 35-SS:
N565257.7702; 35-SB: N565265.7702

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION

0.0 - 6.0'   5-point composite:  sandy pea gravel, asphalt

Y/N
Client: ExxonMobil

11.0 - 15.0'

4.0 - 6.0'   4-5.8', sandy silt with slightly moist, dark gray, cohesion,
odor and stain; 5.8-6', silty sand, slightly moist, medium gravel, not
cohesive, odor and stain

8.5 - 11.0'   8.5-11', petro contamination, gravel and fine sand mixed,
black color

11.0 - 15.0'   11-15', course gravel/sand mix, light odor, gray

35-SS-A

35-SB-A

35-SB-B

35-SB-C

0.0 - 0.5'

D
E

P
TH

8.5 - 11.5'

N
N
N
N
N
N

4.0 - 6.0'

Soil Boring Log

INTERVAL

Billings, Montana

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hole Name: Grid 35
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Hydrometrics, Inc.
Consulting Scientists and EngineersConsulting Scientists and Engineers
Billings, Montana

Hydrometrics, Inc.
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sand with pebbles, wood debris,
asphalt chunks, black to brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

36-SB-B

0.5 - 1.0'   5-point composite:  silty sand with gravel, cobbles, clayey
silt concrete chunks, wood debris, glass
1.0 - 2.0'   5-point composite:  silty clay, silty sand with pebbles, brown
2.0 - 4.0'   0-1.5', fill sand, silty with gravel, coal pieces, brick
fragments, glass

6.0 - 8.0'   6-7.5', sand, fine, silt, moist, olive brown, well sorted,
saturated with water at 7', some black mottling

8.0 - 10.0'   7.5'-10', becoming siltier, highly iron oxide throughout
sample, clay, stronger, no odor to depth

36-SS-A
36-SS-B

6.0 - 8.0'

Legal Description:

36-SS-C

8.0 - 10.0'

36-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

36-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 36
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228422.032;
Northing 564165.4171

Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION

R
E

C
O

V
E

R
Y

(fe
et

)

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228523.149;
Northing 564236.2197

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand with gravel, brown, sandy silt,
wood chips, pebbles

INTERVAL
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Client: ExxonMobil

8.0 - 11.5'

2.0 - 4.0'   2-4', silt, some clay, minor sand, moist, dark olive brown,
3.5' slight mottling of silt (iron, black), more moist at 4'

8.0 - 11.5'   8-11.5', sandy gravels, wet, dark gray to black, odor and
stain, subround

11.5 - 15.5'   12-15.5', fine sand, some pea gravels, wet, black, odor
and stain, poorly sorted sand

37-SS-A

37-SB-A

37-SB-B

37-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

11.5 - 15.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 37
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy gravel, olive brown, silt, dark
brown with roots

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

38-SB-B

0.5 - 1.0'   5-point composite:  tar gravels, black, silty gravel, olive
brown with cobbles, silty sand, olive to light brown
1.0 - 2.0'   5-point composite:  silty sand gravel, large cobbles, clayey
silt
2.0 - 4.0'   2-4', fill, gravels, cobbles, silty sand, medium brown, dry at
surface

6.0 - 8.0'   6-7', sandy silt with clay, very moist, dark brown, moderate
cohesion, orange mottling

8.0 - 11.0'   8-11', sandy gravel, wet, medium gray to black, stain and
odor

38-SS-A
38-SS-B

6.0 - 8.0'

Legal Description:

38-SS-C

8.0 - 11.0'

38-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

38-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 38
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228624.266;
Northing 564307.0223

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   39-SS: E2228725.382;
N564372.8249; 39-SB: E2228730.3822;
N564377.8249

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy clay gravel, light to olive brown,
tar gravel, coal dust

INTERVAL
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Client: ExxonMobil

8.0 - 11.5'

2.0 - 4.0'   2-4', cobbles with gravel, black, silty sand clay, stain and
odor, slightly moist, very compact

8.0 - 11.5'   8-11.5', gravels, very little sand, wet, black, free product in
sample

11.5 - 15.5'   11.5-15.5', sandy gravels, wet, black, free product

39-SS-A

39-SB-A

39-SB-B

39-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

11.5 - 15.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 39
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Property Owner: Yale PLP
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

R
E

C
O

V
E

R
Y

(fe
et

)

Legal Description:

GEOLOGICAL DESCRIPTION

County: Yellowstone

Descriptive Location:   Easting 2228512.974;
Northing 564681.1747

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

0.0 - 0.5'   5-point composite:  silty sand, grayish black, sandy clay,
brown, wet

N
N
Y

DESCRIPTION

6.0 - 8.0'   6-7.3', gray clayey silt, stain/odor, slightly moist; 7.3-7.75';
moist, clay, gray, stain and odor; 7.75-8', silty sand, gray, moist, stain
and odor

8.0 - 10.5'   8-10.5', cobble and sand/silt composition, water at 10'

4-SS-A

4-SB-A

4-SB-B

0.0 - 0.5'

6.0 - 8.0'

S
A

M
P

LE
TY

P
E

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

D
E

P
TH

DRILLING AND
GEOTECHNICAL

NOTES

8.0 - 10.5'

5

10

15

20

25

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10.5

Hole Name: Grid 4

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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25

Soil Boring Log

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



auger and/or geoprobe

Hydrometrics, Inc.
Consulting Scientists and Engineers
Billings, Montana

D
E

P
TH

Billings, Montana
Consulting Scientists and Engineers
Hydrometrics, Inc.
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Well Developed?
Water Samples Taken?
Boring Samples Taken?

Client: ExxonMobil

Project: Yale Oil of South Dakota
DESCRIPTION
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Legal Description:
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GEOLOGICAL DESCRIPTION
DRILLING AND

GEOTECHNICAL
NOTES

INTERVAL

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   19.5

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

N
N
Y

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Remarks:

Y/NWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Descriptive Location:   Easting 2228826.499;
Northing 564448.6276

County: Yellowstone
Property Owner: Yale PLP

N
N
N
N
N
N

40-SS-C

40-SB-B

0.0 - 0.5'
0.5 - 1.0'
1.0 - 2.0'

6.0 - 7.5'

8.0 - 11.5'

11.5 - 19.5'

40-SS-B

40-SB-A

Soil Boring Log

Hole Name: Grid 40
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

40-SB-C

40-SS-A

5
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11.5 - 19.5'   11.5-19.5', gravelly sand, very moist, dark gray to black,
poorly sorted, subround to round

8.0 - 11.5'   8-11.5', gravelly sand, very moist, dark gray to black, poorly
sorted, subround to round

6.0 - 7.5'   6-6.8', black clay, slightly moist, stain/odor; 6.8-7', black
sand, moist, stain/odor; 7-7.5', black clayey silt, moist, stain/odor

1.0 - 2.0'   5-point composite:  sandy silt, cobbles, gray to brown,
cinders, wood debris

0.5 - 1.0'   5-point composite:  sandy silt with sorted gravels, cement
pieces, some pebbles, gray to brown

0.0 - 0.5'   5-point composite:  sandy silt with gravel, some pebbles,
roots, clay pieces, gray to dark brown
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228927.616;
Northing 564519.4302

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy silt with pebbles, gray to brown,
clinker

INTERVAL
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Client: ExxonMobil

8.0 - 9.2'

6.0 - 6.6'   6-6.6', clayey sand, odor, stain, dark brown to black, slightly
moist

8.0 - 9.2'   8-9.2', small-medium cobbles, round to subround, rocky
sand, visible product and strong odor, dark brown to black

12.0 - 16.0'   12-16', sandy gravel, wet, dark gray, odor and stain

41-SS-A

41-SB-A

41-SB-B

41-SB-C

D
E

P
TH

6.0 - 6.6'

Y/N

12.0 - 16.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 41
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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State:   Montana
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

DESCRIPTION

0.0 - 0.5'   5-point composite:  sandy silt, brown, orange cinders

Property Owner: Yale PLP

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Descriptive Location:   Easting 2229028.732:
Northing 564590.2328
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P
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P
E

42-SB-B

0.5 - 1.0'   5-point composite:  sandy silt with gravel, clinker cinders,
brown to dark brown
1.0 - 2.0'   5-point composite:  sandy silt and gravel, orange clinker,
brown to black, silty clay

6.0 - 7.0'   6-7', clay, gray, odor and sheen and stain, moist

7.2 - 8.2'   7.2-8.2', heavy odor and stained, small-medium cobbles,
round to subround, silty sand, dark, visible product
8.0 - 11.5'   8-11.5', sandy gravel, wet, dark gray, odor and stain,
subround

42-SS-A

42-SB-A

42-SB-C

0.0 - 0.5'

6.0 - 12.0'

7.0 - 6.0'
7.2 - 8.2'
8.0 - 11.5'

County: Yellowstone

42-SS-B

Legal Description:

Billings, Montana
Consulting Scientists and Engineers
Hydrometrics, Inc.
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Date Hole Started:

Hydrometrics, Inc.

Sheet  1  of  1
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Hole Name: Grid 42
Soil Boring Log

Date Hole Finished: 2013

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

DEVELOPMENT/SAMPLING

Billings, Montana
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty clay, tan to olive brown

DESCRIPTION

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

43-SB-B

0.5 - 1.0'   5-point composite:  silty clay, black clay, sandy silt, brick
pieces, tan to reddish gray
1.0 - 2.0'   5-point composite:  silty clay, brown to dark brown, some
gravels, black stain
2.0 - 4.0'   2.2-3.5', reddish brown, sandy silt, dry, no stain, odor; 3.5-4',
dark gray, moist, stain/odor, clay

6.0 - 8.0'   7.3-8.3', heavily graveled, dark, black, small-medium gravel,
heavily odored, stained, sandy, subround to round

8.3 - 11.5'   8.3-11.5', sandy gravel, wet, dark gray, odor and stain

43-SS-A
43-SS-B

6.0 - 8.0'

Legal Description:

43-SS-C

8.3 - 11.5'

43-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

43-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 43
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229129.849;
Northing 564661.0354

Billings, Montana



R
E

C
O

V
E

R
Y

(fe
et

)

D
E

P
TH

County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty clay, loam, dry, tan, organics, minor
gravels

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

44-SB-B

0.5 - 1.0'   5-point composite:  silty clay, loam, dry, tan, cobbles, minor
gravel
1.0 - 2.0'   5-point composite:  silty clay, loam, dry, tan, gravelly,
cobbles, hard and dense clay/silt
2.0 - 4.0'   0-3.5', silt with some sand, dry; 3.3-3.5', clay with silt, damp;
3.5-4.0', odor, black to dark brown, clay with silt and sludge
4.0 - 2.0'   3.1-4.5', black, odor, gravel

6.0 - 4.0'   4.5-6', black, odor, and with OCC pebbles

44-SS-A
44-SS-B

4.0 - 2.0'

Legal Description:

44-SS-C

6.0 - 4.0'

44-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

44-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 44
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   6

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229230.965;
Northing 564731.838

Billings, Montana
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sandy loam, tan, dry, clay loam,
dark brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

45-SB-B

0.5 - 1.0'   5-point composite:  silty sandy loam, sludge, black, orange
mottling
1.0 - 2.0'   5-point composite:  silty sand loam, sandy sludge, black,
wet, cobbles
2.0 - 4.0'   2-4', black, odor, clayey sandy loam, very moist
4.0 - 4.9'   4-4.9', liquid at 4', black stain, odor, clayey sand, very moist

8.0 - 11.5'   8-11.5', sandy silt, medium rounded cobbles, heavily
odored, stained and sheen, visible product

45-SS-A
45-SS-B

4.0 - 4.9'

Legal Description:

45-SS-C

8.0 - 11.5'

45-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

45-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 45
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   E2229332.059;
N564802.6406; 45-SB-A: E2229325.71,
N564809.0

Billings, Montana
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sand, gray to dark brown, small
rocks

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

46-SB-B

0.5 - 1.0'   5-point composite:  silty sand, gray brown, ashy, coal
chunks, pebbles
1.0 - 2.0'   5-point composite:  silty sand, small rocks, small white
chunks

4.0 - 6.0'   4-6', light brown, silt, some sand; 5-5.75', damp, medium
grained sand; 5.75-6.2', sandy gravel, cobbles to 2', odor beginning at
6.0'
5.0 - 6.2'   5-6.2', sandy clay, dark gray, moist to wet, stain and odor

8.0 - 11.5'   8-11.5', gravelly sand, wet, dark gray to black, round to
subround, stain and odor

46-SS-A
46-SS-B

5.0 - 6.2'

Legal Description:

46-SS-C

8.0 - 11.5'

46-SB-A 4.0 - 6.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

46-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 46
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229433.199;
Northing 564873.4432

Billings, Montana



0.5 - 1.0'

8.0 - 11.5'   8-11.5'

47-SS-A
47-SS-B
47-SS-C

47-SB-B

47-SB-A

County: Yellowstone

0.0 - 0.5'

1.0 - 2.0'   5-point composite:  olive brown silty sand, minor clay,
orange mottling, clayey sand

1.0 - 2.0'

5.0 - 7.0'

6.0 - 7.7'

8.0 - 11.5'

DESCRIPTION
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Property Owner: Yale PLP

47-SB-C

DRILLING AND
GEOTECHNICAL

NOTES

6.0 - 7.7'   6-6.5', very moist, clayey sand, dark brown, odor and stain;
6.5-7.7', sandy clay, dark gray, very moist, stain and odor
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Legal Description:

0.5 - 1.0'   5-point composite:  light gray silty sand with coal dust

0.0 - 0.5'   5-point composite:  black, pea gravel, sandy, pebbles, light
gray silty sand

Client: ExxonMobil
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GEOLOGICAL DESCRIPTION

5.0 - 7.0'   5-7', sandy clay, dark gray, moist to wet, stain and odor

Project: Yale Oil of South Dakota

Descriptive Location:   Easting 2229534.315;
Northing 564944.2458

Remarks:

Consulting Scientists and Engineers

Soil Boring Log

Hole Name: Grid 47
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Billings, Montana

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
Y

Y/N

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

INTERVAL

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

WELL COMPLETION

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

DEVELOPMENT/SAMPLING

State:   Montana

Hydrometrics, Inc.

N
N
N
N
N
N

Consulting Scientists and Engineers
Hydrometrics, Inc.
Billings, Montana

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229635.432;
Northing 565015.0484

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy pea gravel, oil stained, silty sand,
olive, coal dust
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   2-4', light tan, silty sand, slightly moist, minor black specs,
likely cover cave in, no stain, no odor

6.0 - 8.0'   6-6.8', tan, sandy, very moist; 6.8-8' wet dark tan, sandy, no
stain, odor for all

8.0 - 9.2'   8-9.2', dark tan, wet, sand, no stain, no odor

48-SS-A

48-SB-A

48-SB-B

48-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 9.2'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 48
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
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Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9.2

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229736.548;
Northing 565085.851

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sand and pea gravel, asphalt, black
sand, silty clay, smell, coal dust
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Client: ExxonMobil

8.0 - 11.5'

6.0 - 7.2'   6-7', black, stain, odor, silty clay, very moist; 7-7.2', sandy
silt, black, gravels, stain, odor

8.0 - 11.5'   8-11.5', sandy gravels, wet, dark gray, subround, odor and
stain

11.5 - 14.5'   12-14.5', sand with pea gravel, wet, dark gray, subround
to round, odor and stain

49-SS-A

49-SB-A

49-SB-B

49-SB-C

D
E

P
TH

6.0 - 7.2'

Y/N

11.5 - 14.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 49
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



N
N
N
N
N
N

DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228614.469;
Northing 564751.8374

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy gravel, dark brown, minor gravel,
blue-gray to black
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Client: ExxonMobil

8.0 - 12.0'

6.0 - 8.0'   6-6.8', SAA; 6.8-7.3', SAA but moist; 7.3-7.9'; clay, moist,
gray, stain and odor; 7.9-8' gray, silty sand, stain and odor, 2" gravels

8.0 - 12.0'   8-12', saturated oil/sediment, odor

12.0 - 15.0'   12-15', saturated oil/sediment, odor

5-SS-A

5-SB-A

5-SB-B

5-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

12.0 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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Soil Boring Log

Hole Name: Grid 5

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229837.665;
Northing 565156.6536

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   4-point composite:  coarse gray sand with large gravels,
cobbles, brick chunks, coal

INTERVAL

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Client: ExxonMobil

8.0 - 11.5'

6.0 - 8.0'   6-7.5', very moist clayey silt, dark gray, no stain, odor; 7.5-8',
sandy silt, very moist, dark gray, no stain, no odor

8.0 - 11.5'   8-11.5', sandy gravel, gray to tan, medium odor, cohesive

11.5 - 14.0'   11.5-14', sandy gravel, tan to light gray, fine grained
small-medium cobbles, no odor, some stain

50-SS-A

50-SB-A

50-SB-B

50-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

11.5 - 14.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5

10

15

20

25

Soil Boring Log

Hole Name: Grid 50

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229938.782;
Northing 565227.4562

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy cobbles, gravel, clayey silt,
hydrocarbon smell, dark brown
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Client: ExxonMobil

8.0 - 9.0'

4.0 - 6.0'   4-5.5', silty clay, slightly moist, dark gray, stain and odor;
5.5-6', sandy silt, slightly moist, black, stain, odor; 6-7', clayey, black,
moist, stain and odor

8.0 - 9.0'   8-9', coarse gravel, some sand, black with contamination

9.0 - 12.0'   9-12', sheen on water, sand with some various sized
gravel, medium gray, color

51-SS-A

51-SB-A

51-SB-B

51-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

9.0 - 12.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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15
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25

Soil Boring Log

Hole Name: Grid 51

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   12

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228578.795;
Northing 564049.1435

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  thick layer of organic  material, sandy
gravel, moist, medium gray to orange-brown, clayey silt
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-6', medium dark, fine grain, sandy silt, low moisture, low
cohesion, no odor, no gravels

6.0 - 8.0'   6-7', medium dark, fine grain, sandy silt, wet soils, 2" of gray
clay at 7', no odor; 7-8', saturated brown sand, no odor

8.0 - 10.0'   8-10', saturated coarse brown sand, no odor

52-SS-A

52-SB-A

52-SB-B

52-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 10.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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25

Soil Boring Log

Hole Name: Grid 52

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
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NOTES
GEOLOGICAL DESCRIPTION

R
E

C
O

V
E

R
Y

(fe
et

)

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228695.068;
Northing 564205.9057

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand with gravel, fill material

INTERVAL

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Client: ExxonMobil

6.0 - 8.0'

2.0 - 2.9'   2-2.9', dry, sandy gravel, darker brown at 2.5', but still dry

6.0 - 8.0'   6-0-6.5', red/brown, silty sand, moderate moisture, no odor,
40% gravels and cobbles; 6.5-8', liquified gray clay, saturated, 70%
gravels <1", 30% cobbles 1-2"

10.0 - 12.0'   10-12', sheen and free product in sample, sand/sediment

53-SS-A

53-SB-A

53-SB-B

53-SB-C

D
E

P
TH

2.0 - 2.9'

Y/N

10.0 - 12.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 53

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   12

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  coal dust, sands, clinker chunks, very
compacted silty sands with cobbles, wood debris

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

54-SB-C

0.5 - 1.0'   5-point composite:  tan silty sand, coal dust with sand and
clinker
1.0 - 2.0'   5-point composite:  sandy coal dust, gray sand, clinker

6.0 - 7.0'   6-7', dark gray to black sand, strong odor

7.0 - 10.0'   7.5-10', oil sheen, visible product

8.0 - 8.5'   8-8.5', water at 8', sands, gravels <1", cobbles 1-2", approx
60% product sheen on water, liquified clays, silts, strong odor

54-SS-A
54-SS-B

7.0 - 10.0'

Legal Description:

54-SS-C

8.0 - 8.5'

54-SB-A 6.0 - 7.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

54-SB-B

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 54
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   E2228796.185; 54-SS:
N564262.7083; 54-SB: N564276.7083

Billings, Montana
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GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228897.302;
Northing 564354.5109

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  coal dust, sands, some gravel, dark
brown, silty sand
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Client: ExxonMobil

5.5 - 7.5'

4.0 - 5.8'   4-5', silty clay, dark brown, dry, no odor; 5.0-5.5', sandy silt,
medium dark brown, dry, slight odor; 5.5-5.75', fine grain gray sand,
transitioning to gray clay and black clay, medium to strong odor,
moderately moist, moderately cohesive, slight sheen
5.5 - 7.5'   5.5-6.5', clay, moist, medium gray, stain and odor
6.0 - 8.0'   6-8', visible sheen and product on soil.

55-SS-A

55-SB-A

55-SB-B
55-SB-C

D
E

P
TH

4.0 - 5.8'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 55
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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8.0 - 10.0'   8-10', visible oil sheen and product in soil

56-SS-A
56-SS-B
56-SS-C

56-SB-A
56-SB-B

County: Yellowstone

0.0 - 0.5'

1.0 - 2.0'   4-point composite:  sandy coal dust with gravel, sandy pea
gravel, light gray, coal dust
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.5 - 1.0'

DESCRIPTION
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Property Owner: Yale PLP

56-SB-C

1.0 - 2.0'

6.0 - 8.0'
6.5 - 8.5'

8.0 - 10.0'

6.5 - 8.5'   6.5-8.5', sandy clay, moist to wet, medium gray to black,
slight odor and stain, moderate cohesion

Legal Description:

0.5 - 1.0'   4-point composite:  sandy coal dust with gravel, sandy pea
gravel, light gray, coal dust

0.0 - 0.5'   4-point composite:  coal dust, some organics, coal, pebbles,
gravels, sandy loam

GEOLOGICAL DESCRIPTION
DRILLING AND

GEOTECHNICAL
NOTESD

E
P

TH

6.0 - 8.0'   6-6.5', light gray clay, hydrocarbon sheen, moderate odor;
6.5-7.5', fine black sand, hydrocarbon sheen, moderate odor

Descriptive Location:   E2228998.418; 56-SS:
N564403.3136; 56-SB: N564418.3136

Remarks:

Consulting Scientists and Engineers

Soil Boring Log

Hole Name: Grid 56
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Billings, Montana
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Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229095.535;
Northing564489.1162

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  coal dust with sand, some clinker,
organics, light gray to brown
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-4.5', coarse red/brown, moist, very slight odor, 10%
gravels; 4.5-6', wet, coarse, dark gray sand, odor, 15% small gravels

6.0 - 8.0'   6-6.5', coarse dark gray wet sand with gravels to black
coarse sand, saturated, strong odor; 6.5-7', black saturated coarse
sand

8.0 - 12.0'   8-12', gravelly sand, wet, dark gray to black, subround to
round, stain and odor

57-SS-A

57-SB-A

57-SB-B

57-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 12.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 57
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   12

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  coal cinders and light yellowish
fragments, pea gravel, silt loam with minor sand, brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

58-SB-B

0.5 - 1.0'   5-point composite:  coal dust, cement chunks, light gray,
some metal, sandy silty
1.0 - 2.0'   5-point composite:  coal dust, cement debris, gray to black
color

6.0 - 8.0'   6-7', silty sand, light brown, moist, no odor, clay, highly
cohesive; 7-7.5', light gray to dark gray, fine sands, strong odor
followed by light gray to black clay, strong odor with sheen; 7.5-8', gray
to black clay, odor and sheen, moist and cohesive

10.0 - 10.8'   10-10.8', medium grain, dark gray sand, liquified clay,
dark gray/black, saturated, mod odor
10.8 - 14.0'   10.8-14', sandy gravel, wet, black, strong odor and stain

58-SS-A
58-SS-B

10.0 - 10.8'

Legal Description:

58-SS-C

10.8 - 14.0'

58-SB-A 6.0 - 8.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

58-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana

5

10

15

20

25

Hole Name: Grid 58
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   E; 2229200.651; 58-SS,
58-SB-A: N564555.9188; 59-SB-B&C:
N564559.9188

Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228765.871;
Northing 564104.7891

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand with gravel and cobbles, dark
gray
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-5.3', damp sand with silt, medium brown, cobbles gravel
at 5.3'

6.0 - 8.0'   6-8', medium coarse dark brown sands, 40%
gravels/cobbles .5-2", saturated with dark brown product skim on
water, moderate odor

8.0 - 8.7'   8-8.7', sandy wet, 2" gravels, mod odor and skin

59-SS-A

59-SB-A

59-SB-B

59-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 8.7'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 59

5

10

15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8.7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   6-SS-A: E2228715.208;
N564822.78; 6-SB E2228704.5976; N564833.39

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy, clayey gravel, brown, gravel,
plantar sheeting, silty sand
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Client: ExxonMobil

8.0 - 12.0'

4.0 - 6.0'   4-6', silty clay, black, odor/stain, silty sand

8.0 - 12.0'   8-12', black, sandy gravel, stain, oil and odor

12.0 - 16.0'   12-16', black, sandy gravel, stain, oil and odor

6-SS-A

6-SB-A

6-SB-B

6-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

12.0 - 16.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 6
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228866.988;
Northing 564175.5917

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   4-point composite:  black silty sand, gray silty clay, gravel,
fill material
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 5.3'   4-5', damp, dark gray to black, silty clay, odor; 5-5.3', black
damp, gravel with sand, cobbles to 3", odor

6.0 - 8.0'   6-8', coarse black, dark gray sands, 50% gravels/cobbles
.5-2.5", saturated, moderate odor

8.0 - 15.5'   8-15.5', gravelly sand, wet, dark gray, subround, stain and
odor, poorly sorted

60-SS-A

60-SB-A

60-SB-B

60-SB-C

D
E

P
TH

4.0 - 5.3'

Y/N

8.0 - 15.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 60
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



0.5 - 1.0'   5-point composite:  silty sand with poorly sorted gravels,
black sand, cobbles61-SS-C

61-SS-B
61-SS-A

61-SB-B

61-SB-C 8.0 - 9.0'   8-9', light with clay, black, wet

6.0 - 8.0'   6-8', light with clay, black, wet

2.0 - 4.0'   2-2.1', damp, dark brown to black clay with silt, 5% pebbles;
2.1-4.0', damp black clay, light gray

Hydrometrics, Inc.

61-SB-A

0.0 - 0.5'   5-point composite:  compact silty sand, cobbles, gravel

8.0 - 9.0'

6.0 - 8.0'

2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

1.0 - 2.0'   5-point composite:  silty sandy clay with gravels,
hydrocarbon smell, brown color to light gray

Consulting Scientists and Engineers
Date Hole Started:
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Billings, Montana Date Hole Finished: 2013

Sheet  1  of  1
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25

Hole Name: Grid 61
Soil Boring Log

Y/N

Property Owner: Yale PLP

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

N
N
Y auger and/or geoprobe

N
N
N
N
N
N

Well Developed?
Water Samples Taken?
Boring Samples Taken?

INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Descriptive Location:   Easting 2228968.104;
Northing 564246.3943

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.
Billings, Montana

Legal Description:

County: Yellowstone

D
E
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TH

Consulting Scientists and Engineers

DRILLING AND
GEOTECHNICAL

NOTES

Project: Yale Oil of South Dakota

R
E

C
O

V
E

R
Y

(fe
et

)

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
DESCRIPTION

GEOLOGICAL DESCRIPTION

Remarks:

Client: ExxonMobil
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229069.221;
Northing 564317.197

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  blueish-gray silty clay, slight
hydrocarbon smell, sandy gravel with concrete chunks, cobbles, tan
color
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-5', coarse black sand, heavy stain/heavy odor, fine black
sand; 5-6', fine and medium black sand, heavy odor/stain, wet

6.0 - 8.0'   6.1-6.5', saturated black sand, clay; 6.5-8', saturated black
coarse sand, 10% small gravels, moderate odor

8.0 - 9.0'   8-9', sandy gravel, wet, dark gray to black, heavy stain and
odor

62-SS-A

62-SB-A

62-SB-B

62-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 9.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 62
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION

R
E

C
O

V
E

R
Y

(fe
et

)

S
A

M
P

LE
TY

P
E

B
LO

W
C

O
U

N
T

G
R

A
P

H
IC

S

S
A

M
P

LE
N

U
M

B
E

R
Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229170.337;
Northing 564387.9996

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  black silty clay, damp, sandy gravel
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Client: ExxonMobil

4.0 - 5.3'

2.0 - 4.0'   2-3.7', clay with silt, black, strong odor; 3.7-4.0', gravel, wet,
strong odor

4.0 - 5.3'   4-5.3', gravel, wet, strong odor

6.0 - 8.0'   6-8', coarse dark gray/black sands, 50 gravels and cobbles
.5-2.5", fully saturated, strong odor/product sheen/skim

63-SS-A

63-SB-A

63-SB-B

63-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 63
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229271.454;
Northing 564454.8022

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand, light brown, broken concrete,
cinder block, damp, poorly sorted gravel

INTERVAL

G
E

O
TE

C
H

_R
E

V
1 

 Y
A

LE
 S

O
IL

 B
O

R
IN

G
S

.G
P

J 
 H

Y
D

H
LN

2.
G

D
T 

 1
1/

26
/1

3

Client: ExxonMobil

6.0 - 6.7'

4.0 - 6.0'   4-4.5', damp sand, clay, turns black at 4.2', strong odor;
4.5-6', damp, black, sandy, strong odor

6.0 - 6.7'   6-7', wet gravel, sandy, visible product

8.0 - 15.5'   8-15.5', gravelly sand, wet, dark gray, pea sized gravel,
stain and odor

64-SS-A

64-SB-A

64-SB-B

64-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 15.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 64
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  organic material, degraded asphalt, silty
clay, coal dust, black color, ballast

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

65-SB-B

0.5 - 1.0'   5-point composite:  coal dust minor, gray brown, silty sand,
gravel, asphalt
1.0 - 2.0'   5-point composite:  sandy silt, gray brown, gravel, some
clayey sand

6.0 - 8.0'   6-7', brown, damp, roots, scattered cobbles; 7-7.2', more
damp, brown silt, gravel, cobbles; 8', increasing cobbling and moisture
content, small-medium gravel

8.0 - 11.5'   8-11'; silty clay, wet, olive brown

11.5 - 15.0'   11-15', sandy gravel, wet, medium brown

65-SS-A
65-SS-B

8.0 - 11.5'

Legal Description:

65-SS-C

11.5 - 15.0'

65-SB-A 6.0 - 8.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

65-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 65
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229387.728;
Northing 564615.5644

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   E2229589.961; 66-SS:
N564757.1696; 66-SB: N564857.1696

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  pea gravel, sandy silt, damp, dark
brown, organics, loam
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Client: ExxonMobil

4.0 - 5.5'

2.0 - 4.0'   2-4', silty clay, moist, light brown, cohesive and nonorganic,
orange and gray mottling

4.0 - 5.5'   4-4.2', silty clay, moist, light brown, cohesive and
nonorganic, orange and gray mottling; 4.2-5.5', gravelly clay, wet, light
olive brown to black, cohesive, light odor and stain

6.0 - 7.0'   6-7', light brown, sandy silt, dry, no stain/odor

66-SS-A

66-SB-B

66-SB-C

66-SB-A

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 7.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 66
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy loam, coal dust, gravely sands,
olive brown, sandy gravel

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

67-SB-B

0.5 - 1.0'   5-point composite:  silty sand, light brown, some gravel,
large chunks of coal with coal dust, clayey sands, some gravel
1.0 - 2.0'   5-point composite:  silty sand, grayish yellow, chunk of coal,
clayey sands, white precipitate

4.0 - 6.0'   2-4', sand, light brown, slight moisture, no odor; 4-4.5',
sandy clay, light gray with gravels, no odor; 4.5-5', silty sand, light
brown, medium moisture no odor; 5-5.5', clay, light brown, highly
cohesive; 5.5-6', light gray, streaked with white clay, wet sticky, no odor
6.0 - 7.0'   6-7', brown, saturated clay, mottled with orange and black,
some saturated light brown silts, no odor

8.0 - 16.0'   8-12', sandy gravel, wet, dark brown to reddish brown;
12-16', gravelly sand, wet, dark gray, slight odor and stain

67-SS-A
67-SS-B

6.0 - 7.0'

Legal Description:

67-SS-C

8.0 - 16.0'

67-SB-A 4.0 - 6.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

67-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 67
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   E2229792.194; 67-SS:
N564898.7748; 67-SB: N 564928.7748

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229994.427;
Northing 565040.38

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  loam, sand with some gravel, gray, silty
sand, scrap metal, dark gray silty sand with organics
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-4', gravelly sand, medium brown, moist, subrounded to
rounded, gravels from .25 to 6"

4.0 - 6.0'   4-6', gravelly sand, medium brown, wet, subround to round,
30% gravel, poorly sorted sand

6.0 - 8.0'   6-8', gravelly sand, medium brown, wet, subround to round,
30% gravel, poorly sorted sand

68-SS-A

68-SB-A

68-SB-B

68-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 68
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sandy loam, organics, some gravel

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

69-SB-B

0.5 - 1.0'   5-point composite:  silty sand, some organics, dark brown,
some pebbles, light brown to gray
1.0 - 2.0'   5-point composite:  silty sand with pebbles, large cobbles,
light gray to brown, white precipitate
2.0 - 4.0'   2-3.5', very fine silts, tan, dry, no odor; 3.5-4', medium dark
silty sand, some moisture, no odor, 40% gravels and cobbles .75 to 8"
4.0 - 6.0'   4-5.5', sandy gravels, medium brown, subround to round,
20% sand; 5.5-6', gravels, and cobbles, subround to round

8.0 - 10.0'   6-8', rocky gravel; 8-9', large gravel, sand; 9-11',
small-medium gravel, dark gray, no odor or stain

69-SS-A
69-SS-B

4.0 - 6.0'

Legal Description:

69-SS-C

8.0 - 10.0'

69-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

69-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 69
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   69-SS: E2230196.66;
N565181.9852; 69-SB:  N565192.0

Billings, Montana
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228816.324;
Northing 564893.5826

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   4-point composite:  black, clayey sandy gravel,
greenish-gray, gravel
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Client: ExxonMobil

8.0 - 9.5'

6.0 - 8.0'   6-7.2', silty sand, moist, medium gray, no cohesion, stain
and odor; 7.2-8', sand clay, moist, medium gray, moderate cohesion,
stain and odor

8.0 - 9.5'   8-9.5', sand clay, wet, medium gray, moderately cohesive,
stain and odor, some sheen

12.0 - 14.0'   12-14', saturated, oil, gray stain, fine grain sand

7-SS-A

7-SB-A

7-SB-B

7-SB-C

D
E

P
TH

6.0 - 8.0'

Y/N

12.0 - 14.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 7
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



S
A

M
P

LE
N

U
M

B
E

R

D
E

P
TH

DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP

0.0 - 0.5'   3-point composite:  dark black, clayey loam with gravel,
ballast

Descriptive Location:   E2230398.894; 70-SS:
N565333.5904; 70-SB: E2230421.79; N565309.9
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0.0 - 0.5'

0.5 - 0.0'   3-point composite:  silty sandy loam, dark brown

2.0 - 4.0'   2-4', sand, gravels and cobbles 50/50; .5-4", light brown, no
odor

4.0 - 6.0'   4-6', sandy gravel, moist to wet, medium to dark brown,
subround to round, poorly sorted

6.0 - 8.0'   6-8', sandy gravel, moist to wet, medium to dark brown,
subround to round, poorly sorted

70N-SS-A
70-SS-A

70-SB-A

70-SB-C

0.5 - 0.5'

2.0 - 4.0'

4.0 - 6.0'

6.0 - 8.0'

State:   Montana

70-SB-B

Consulting Scientists and Engineers

County: Yellowstone
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Billings, Montana Date Hole Started:

Sheet  1  of  1
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Hole Name: Grid 70
Soil Boring Log

Consulting Scientists and Engineers
Date Hole Finished: 2013

INTERVALY/N
N
N
N
N
N
N

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

WELL COMPLETION

Hydrometrics, Inc.
Billings, Montana

Hydrometrics, Inc.
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  gravel, sandy clay, cobbles, medium to
dark gray

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

71-SB-B

0.5 - 1.0'   5-point composite:  clayey silt, greenish brown, moist, big
rocks at bottom
1.0 - 2.0'   5-point composite:  sandy silt, greenish brown, cobbles, light
to medium gray
2.0 - 4.0'   2-2.5', sandy silt, slightly moist, brownish red, angular
gravels, no cohesion; 2.5-3.5', silt, dry, medium brown, no cohesion,
fairly consolidated; 3.5-4.4, coarse sand with gravels, medium brown,
no cohesion, unconsolidated, subround gravels

6.0 - 8.0'   6-6.5', sandy cobbles, moist, medium brown, subround to
round, gravel to cobbles; 6.5-8', sand, wet, medium brown, well sorted,
subround, some gravels

8.0 - 11.5'   8-11.5', sandy gravel, wet, medium brown, round to
subround, rotting flesh smell, hair in sample

71-SS-A
71-SS-B

6.0 - 8.0'

Legal Description:

71-SS-C

8.0 - 11.5'

71-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

71-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 71
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228720.4;
Northing 563846.9103

Billings, Montana



N
N
N
N
N
N

DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228922.633;
Northing 563988.5155

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  black sandy silt with poorly sorted
gravels, tan silty clay
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Client: ExxonMobil

6.0 - 7.5'

4.0 - 6.0'   4-5', sandy silt, moist, light brown, no cohesion; 5-6', silty
clay, very moist, light brown, moderate cohesion

6.0 - 7.5'   6-7.5', silty sand, wet, light brown, slight cohesion

7.5 - 9.5'   7.5-9.5', silty sand, wet, light brown, slight cohesion

72-SS-A

72-SB-A

72-SB-B

72-SB-C

D
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TH

4.0 - 6.0'

Y/N

7.5 - 9.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 72
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229038.907;
Northing 564145.2777

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  compacted sandy gravel, brick chunks
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Client: ExxonMobil

7.5 - 8.5'

2.0 - 3.2'   2-3.2', dry, sandy, gravel, concrete bricks, backfill, rubble

7.5 - 8.5'   7.5-8.5', silty gravel, wet, dark gray to black, sheen and
slight odor
8.0 - 10.5'   8-10.5', sand, wet, black, odor and stain, some gravels

73-SS-A

73-SB-A

73-SB-B
73-SB-C

D
E

P
TH

2.0 - 3.2'

Y/N

8.0 - 10.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 73
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   E2229140.023; 74-SS:
N564216.0804; 74-SB: N564191.0804

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  most, sandy gravel, dark brown
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Client: ExxonMobil

5.0 - 6.5'

2.0 - 4.0'   2-4', concrete pieces up to 8", cobbles up to 8", 50%
gravels, silty sand, tan/brown, moist at 3.5', no odor

5.0 - 6.5'   4.5-6.5', exceptionally rocky, many artificial concrete chunks
present throughout boring, very limited amounts of fines, no stain, no
odor

8.0 - 11.5'   8-11.5', sandy gravel, wet, dark gray, stain and odor

74-SS-A

74-SB-A

74-SB-B

74-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

8.0 - 11.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 74
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  gravel, cobbles, dry, sandy, medium
gray

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

75-SB-B

0.5 - 1.0'   5-point composite:  gravel, cobbles, dry, sandy, medium
gray, minor bits of wood and styrofoam
1.0 - 2.0'   5-point composite:  gravel, cobbles, dry, sandy, medium
gray, broken concrete
2.0 - 4.0'   2-4', native soil, medium brown turns damp at 2.5', sandy
gravel turns wet at 4', no odor or stain
4.0 - 6.0'   4-5.7', coarse sand, gravel, moist, no odor or stain

8.0 - 11.5'   8-12', sandy gravel, wet, dark gray, subround, stain and
odor

75-SS-A
75-SS-B

4.0 - 6.0'

Legal Description:

75-SS-C

8.0 - 11.5'

75-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

75-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 75
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   12

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   75-SS: E2229247.14;
75-SB: E2229228.64; N564286.883

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   76-SS: E2229342.257;
N564357.6856; 76-SB: E2229356.4;
N564343.5456

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  clayey sands, dark brown silty sand,
gravel, fill material
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-3.3', slightly moist, dark brown, sandy silt, some gravel;
3.3-3.8', moist, dark brown, clayey loam, no odor or stain; 3.8-4', dark
brown to black

4.0 - 6.0'   4-4.2', brown, moist, no odor/stain, sandy loam; 4.2-6', very
moist, no odor/stain, sandy loam, brown

6.0 - 7.4'   6-7.1', very moist, brown, fine sand, no odor or stain;
7.1-7.4', gravelly sand, gravel

76-SS-A

76-SB-A

76-SB-B

76-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 7.4'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 76

5
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7.4

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



R
E

C
O

V
E

R
Y

(fe
et

)

8.0 - 15.5'   8-12', gravel with wet sand, dark gray, some stain; 12-16',
sand with gravel, wet, dark gray, some stain, poorly sorted

77-SS-A
77-SS-B
77-SS-C

D
E

P
TH

County: Yellowstone

GEOLOGICAL DESCRIPTION

1.0 - 2.0'   5-point composite:  gravel, broken concrete, weeds,
cobbles, silty sandy gravel, loam, brown
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Project: Yale Oil of South Dakota

Client: ExxonMobil

77-SB-A

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

77-SB-B

77-SB-C

0.0 - 0.5'
0.5 - 1.0'
1.0 - 2.0'

2.0 - 4.0'

4.0 - 6.0'

8.0 - 15.5'

4.0 - 6.0'   4-4.5', damp, dark brown, silty clay with sand; 4.5-6', silty
clay with pebbles, dark brown, wet

Legal Description:

0.5 - 1.0'   5-point composite:  gravel, broken concrete, weeds, cobbles
0.0 - 0.5'   5-point composite:  gravel, broken concrete, weeds, cobbles

2.0 - 4.0'   2-3.5', rubble, concrete with gravel; 3.5-4', damp, dark
brown, silty clay, sand

Descriptive Location:   Easting 2229109.709;
Northing 564044.1611

Remarks:

Consulting Scientists and Engineers
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Billings, Montana Date Hole Started:

Sheet  1  of  1
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Hole Name: Grid 77
Soil Boring Log

Date Hole Finished: 2013

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   16

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Consulting Scientists and Engineers
Hydrometrics, Inc.
Billings, Montana

Hydrometrics, Inc.
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229210.826;
Northing 564114.9638

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  suspected asbestos material, fill,
cobbles, silty sand, broken concrete, asphalt
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Client: ExxonMobil

4.0 - 5.5'

2.0 - 4.0'   2-4', sand silt, moist, olive brown, moderately cohesive,
orange mottling

4.0 - 5.5'   4-4.8', sand silt, moist, olive brown, moderately cohesive,
orange mottling; 4.8'-5.5', gravels, wet, olive brown, no cohesion,
subround

6.0 - 8.0'   6-8', sandy gravel, wet, medium brown with black flecks,
subround to round

78-SS-A

78-SB-A

78-SB-B

78-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 78
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



Property Owner: Yale PLP
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

R
E

C
O

V
E

R
Y

(fe
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)

Legal Description:

GEOLOGICAL DESCRIPTION

County: Yellowstone

Descriptive Location:   79-SS: E2229311.943;
N564185.7664; 79-SB: N564163.7664

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

0.0 - 0.5'   5-point composite:  fill, cobbles, silty, dry, gray and tan

N
N
Y

DESCRIPTION

2.0 - 4.0'   2-3.7', dark brown, very moist, clayey loam, no odor/stain;
3.7-4', brown, fine sand, very moist, some red mottling

4.0 - 6.0'   4-6', very moist, brown, some black and reddish clayey fine
sand, no odor or stain

79-SS-A

79-SB-B

79-SB-C

0.0 - 0.5'

2.0 - 4.0'

S
A

M
P

LE
TY

P
E

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

D
E

P
TH

DRILLING AND
GEOTECHNICAL

NOTES

4.0 - 6.0'
5
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Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   6

Hole Name: Grid 79

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Soil Boring Log

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228917.441;
Northing 564964.3852

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   3-point composite:  clayey silty sand with minor gravel,
blue-gray
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Client: ExxonMobil

7.8 - 8.8'

2.0 - 4.0'   2-4', fill, gravel, sandy silt, medium olive gray, slightly moist,
slightly cohesive

7.8 - 8.8'   7.8-8.8', gravel, medium, round to subround, some sand
present, heavily stained and sheen, very heavy odor
8.8 - 15.0'   9-11.5', sand, fine medium grained, white, tan, gray, some
small-medium cobbles, odor and stain

8-SS-A

8-SB-A

8-SB-B

8-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

8.8 - 15.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 8
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229413.059;
Northing 564256.5648

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  gravelly loam, sand, minor gravel, gray,
brownish
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Client: ExxonMobil

2.5 - 3.5'
2.0 - 2.5'   0-2', silty with clay, 10% small pebbles, dark brown, moist
2.5 - 3.5'   2-2.5', moist, light brown, sand; 2.5-3.5', sandy gravel, light
brown
3.5 - 5.8'   4-5.8', black, silty with clay, strong odor

80-SS-A

80-SB-A
80-SB-B

80-SB-C

D
E

P
TH

2.0 - 2.5'

Y/N

3.5 - 5.8'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 80
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   5.8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229513.333;
Northing 564413.3312

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand, some gravel, fill material
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Client: ExxonMobil

5.0 - 6.0'

2.0 - 4.0'   2-4', hydrocarbon-coated black gravels and sand, light odor,
slight sheen, not enough to seep from particles, 3.75' silty clayey black
saturated with hydrocarbon odor, cobbles 4-6", some root fragments

5.0 - 6.0'   5-6', 5" minus cobbles and gravels, wet at 5", black, stain,
odor, silty stain
6.0 - 7.0'   6-7', 5" minus cobbles and gravels, black, stain and odor,
sand

81-SS-A

81-SB-A

81-SB-B

81-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 7.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 81
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

0.0 - 0.5'   5-point composite:  poorly sorted sandy gravel with cobbles,
damp, some orange mottling

Legal Description:
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DRILLING AND
GEOTECHNICAL

NOTES

82-SB-B

0.5 - 1.0'   5-point composite:  sand, some gravel, clayey sand, grayish
blue, brown clay and sand
1.0 - 2.0'   5-point composite:  white mottling, damp, sandy clay,
blueish gray, poorly sorted sand, gravely sands, river gravel

4.0 - 6.0'   4-4.5', brown, sandy gravel, 4" minus gravels, no stain/odor;
4.5-4.9', brown sandy gravel, 1-6" gravels, no stain/odor
5.0 - 6.0'   5-6', wet, light brown sand, 5" minus cobbles with 1/2" to 1"
gravels, no stain/odor, slight sheen
6.0 - 7.0'   6-7', wet, black, stain and odor, 5" minus cobbles with 1"
gravels, and sand

82-SS-A
82-SS-B

82-SB-A

Property Owner: Yale PLP

82-SB-C

0.0 - 0.5'
0.5 - 1.0'
1.0 - 2.0'

4.0 - 6.0'

5.0 - 6.0'

6.0 - 7.0'

82-SS-C

DESCRIPTION

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 82
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   24

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   82-SS: E2229739.566;
N564554.9364; 82-SB: E2229723.19; N564549.3

Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   83-SS: E2229933.867;
N564696.4443; 83-SB: E2229995.21; N564739.5

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  gravely sand, poorly sorted, cobbles,
damp, clayey sand
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Client: ExxonMobil

6.0 - 7.0'

2.0 - 4.0'   2-3.5', sandy silt with gravel, slightly moist, medium brown,
more larger subround gravels at surface; 3.5-3.9', well sorted sand
with gravels, moist, light tan to dark brown, gravels from .25-1",
subrounded; 3.9-4.2', silty sand with gravels, moist medium brown, no
cohesion

6.0 - 7.0'   6-7', wet, light brown, 3" minus gravels and sand, no
stain/odor
7.0 - 8.0'   7-8', 6" minus cobbles and gravels, black stain, odor

83-SS-A

83-SB-A

83-SB-B

83-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

7.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 83
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  gravely sand with scattered cobbles,
sandy gravel, damp

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

84-SB-B

0.5 - 1.0'   5-point composite:  gravely sands, poorly sorted, cobbles,
asphalt, damp
1.0 - 2.0'   5-point composite:  gravely sands with cobbles, poorly
sorted

4.0 - 6.0'   2-4', brown sand, slightly moist, no odor/slight stain; 4-4.5',
cobbles, gravel, sandy, slightly moist, no stain, odor

7.5 - 8.5'   7.5-8.5', sandy gravels with cobbles, moist, light to dark
brown, poorly sorted sand, round to subround gravels and cobbles,
water at 7.5'

10.5 - 15.5'   10.5-15.5, sandy gravel, medium-large cobbles, loose
sand, no stain, no odor

84-SS-A
84-SS-B

7.5 - 8.5'

Legal Description:

84-SS-C

10.5 - 15.5'

84-SB-A 4.0 - 6.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

84-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 84
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   15.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   84-SS: E2230146.1;
N564838.0495; 84-SB: E2230160.67; N564855.2

Billings, Montana



Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Billings, Montana

auger and/or geoprobe

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Descriptive Location:   85-SS: E2230338.334;
N564979.6547; 85-SB: E2230297.22; N564951.0
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Project: Yale Oil of South Dakota

Client: ExxonMobil

Remarks:

DESCRIPTION

Legal Description:

County: Yellowstone State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Property Owner: Yale PLP
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85-SB-B

0.0 - 0.5'

2.0 - 4.0'

5.5 - 6.5'

6.5 - 7.5'

85-SS-A

85-SB-A

D
E

P
TH

DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Date Hole Started:Billings, Montana

Soil Boring Log

Hole Name: Grid 85
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85-SB-C

Date Hole Finished: 2013

0.0 - 0.5'   5-point composite:  sand, gravel, poorly sorted, damp, light
stain, blueish gray layer, black stain

6.5 - 7.5'   6.5-7.5', sandy gravels with cobbles, wet to moist, dark gray,
slight odor and stain, round to subround

5.5 - 6.5'   5.5-6.5', sandy gravels with cobbles, wet to moist, dark gray,
slight odor and stain, round to subround, water at 5.5'

Sheet  1  of  1

2.0 - 4.0'   2-3.5', gravelly sand, moist, medium dark brown, some fine
ground clasts, .25 to 5", stain and odor

5
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2230540.567;
Northing 565136.2599

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   4-point composite:  poorly sorted gravel sand mix with
cobbles, silty sand, damp
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Client: ExxonMobil

5.5 - 6.5'

2.0 - 4.0'   2-3.2', silty sand with cobbles, medium brown, slightly moist,
subrounded, cobble size 4" to 12"

5.0 - 6.5'   5.5-6.5', water at 5.5', silty sand and mostly small-medium
cobbles, no odor or sheen

6.5 - 7.0'   6.5-7', silty sand, light brown, small cobbles, no odor or
sheen

86-SS-A

86-SB-A

86-SB-B

86-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.5 - 7.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 86
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2228862.005;
Northing 563644.6771

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty clay, gravel, loamy, dark brown to
grayish brown
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-3', silty sand, slightly moist, light brown, not cohesive,
some white calcareous specks; 3.0-3.8', clayey silt, slightly moist,
medium brown, slightly cohesive, orange mottling; 3.8-4', sandy,
slightly moist, medium olive brown, not cohesive, some silt
4.0 - 6.0'   4-4.5', sandy, slightly moist, medium olive brown, not
cohesive, some silt; 4.5-5.5', sandy silt, very moist, olive brown, mild
cohesion, orange mottling; 5.5-6.5', sandy wet, medium brown, no
cohesion, sand, grains, ore, subround, some orange mottling
6.5 - 7.2'   6.5-7.2', gravelly sand, wet, medium brown, no cohesion,
rounded to subrounded gravel, .25-1"

87-SS-A

87-SB-A

87-SB-B

87-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.5 - 7.2'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 87
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7.2

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229064.238;
Northing 563786.2823

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy/silty gravel, cobbles, light to
medium gray
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Client: ExxonMobil

3.8 - 4.2'

2.0 - 3.8'   2-2.5', silt, medium brown, moist, slightly cohesive; 2.5-3',
orange staining; 3.0-3.8', increased moisture, fine grained silty sand

3.8 - 4.2'   3.8-4.2', water table and gravel

8.0 - 11.5'   8-11.5', sandy gravel, wet, medium brown, subround, no
stain or odor

88-SS-A

88-SB-A

88-SB-B

88-SB-C

D
E

P
TH

2.0 - 3.8'

Y/N

8.0 - 11.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 88
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers



0.0 - 0.5'   5-point composite:  loamy gravel, light grayish brown

2.0 - 4.0'   2-4', gravely and silty sand, moist, water at 3.7'

Hydrometrics, Inc.

8.0 - 11.5'   8-11', sand with gravel, wet, pea gravel, subround, medium
brown with black flecks, no stain or odor; 11-11.5', gravel to cobbles,
wet very little soil, no stain or odor

Consulting Scientists and Engineers

89-SS-A

89-SB-A

89-SB-B

89-SB-C

0.0 - 0.5'

2.0 - 4.0'

4.0 - 5.9'

8.0 - 11.5'

DEVELOPMENT/SAMPLING

4.0 - 5.9'   4-5.9', light brown, sandy with clay, at 5.7', sandy gravel

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Consulting Scientists and Engineers
Billings, Montana

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Soil Boring Log

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229180.512;
Northing 563943.0445

State:   Montana

Billings, Montana

Remarks:

Hole Name: Grid 89
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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Client: ExxonMobil

Project: Yale Oil of South Dakota
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NOTES



R
E

C
O

V
E

R
Y

(fe
et

)

D
E

P
TH

County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy silt with gravel, gray brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

9-SB-C

0.5 - 1.0'   5-point composite:  silt with pebbles, gravel, pipe and wood,
sandy silt
1.0 - 2.0'   5-point composite:  silt, gray brown, sandy silt
2.0 - 4.0'   2-4', sandy silt, dry, light brown, no cohesion, very uniform

8.0 - 11.0'   8-11', gravely, sand, wet, medium brown, poorly sorted

9.0 - 8.0'   8-9', sandy gravel, tan-brown, small-medium, well rounded
cobbles, no sheen or odor

9-SS-A
9-SS-B

8.0 - 11.0'

Legal Description:

9-SS-C

9.0 - 9.1'

9-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

9-SB-B

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 9
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   9.1

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2228182.289;
Northing 564292.5947

Billings, Montana



DRILLING AND
GEOTECHNICAL

NOTES

Remarks:

6.0 - 7.0'

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota
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6.0 - 7.0'   5.8-7', coarse sand with gravels, wet, medium brown,
subround

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013
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0.0 - 0.5'   5-point composite:  cobbles, broken concrete, gravelly,
loam, light grayish brown

4.0 - 6.0'   4-5.3', sandy silt, very moist, medium brown with some
orange mottling, moderate cohesion; 5.3-5.8', gravel, wet, medium
brown, rounded to subrounded, .25-2" clasts

90-SS-A

90-SB-A

90-SB-B

90-SB-C

0.0 - 0.5'

2.0 - 4.0'

4.0 - 6.0'

2.0 - 4.0'   2-3.5', sandy loam with gravel, moist, medium brown,
subround gravels, some organics, some orange mottling; 3.5-4', sandy
silt, very moist, medium brown with some orange mottling, moderate
cohesion

Client: ExxonMobil
Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
Billings, Montana

Soil Boring Log

Hole Name: Grid 90

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229281.629;
Northing 564013.8472

State:   Montana

DEVELOPMENT/SAMPLING

WELL COMPLETION INTERVALY/N
N
N
N
N
N
N

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

DESCRIPTION

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy, loam, minor gravelly, grayish
brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

91-SB-B

0.5 - 1.0'   5-point composite:  sandy, loam, minor gravelly, grayish
brown
1.0 - 2.0'   5-point composite:  sandy, loam, minor gravelly, light
grayish, greenish brown
2.0 - 4.0'   2-2.7', brown silty loam, slightly moist, some cobbles, gray
clay and orangish horizons; 2.7-4', brown sandy silt, slightly moist, no
stain/odor
4.0 - 6.0'   4-6', sand with gravel, wet, medium brown, subround to
round

8.0 - 14.5'   8-14.5', gravelly sand, wet, dark brown with black specks,
slight odor, poorly sorted

91-SS-A
91-SS-B

4.0 - 6.0'

Legal Description:

91-SS-C

8.0 - 14.5'

91-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

91-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 91
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   14.5

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229382.745;
Northing 564084.6498

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229483.862;
Northing 564155.4524

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  silty sand, light grayish tan
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 3.1'   2-2.8', light tan, fine ground sand with silt, dry; 2.8-3.1',
gravel, sandy, cobbles to 3"

4.0 - 6.0'   4-6', sandy gravel, wet, medium brown, subround to round,
40% sand

8.0 - 10.5'   8-10.5', gravelly sand, wet, dark brown to dark gray,
subround to round, poorly sorted, slight odor

92-SS-A

92-SB-A

92-SB-B

92-SB-C

D
E

P
TH

2.0 - 3.1'

Y/N

8.0 - 10.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 92
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   10.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  silty sand, grayish yellow

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

93-SB-B

0.5 - 1.0'   5-point composite:  silty sand, grayish yellow
1.0 - 2.0'   5-point composite:  silty sand, grayish yellow
2.0 - 3.1'   2-3.1', coarse gravel, cobbles to 6", very little sand

4.0 - 6.0'   4-6', sandy gravel, moist to wet, medium brown, subround to
round, pea size to 2"

6.5 - 8.0'   6.5-8', sandy gravel, moist to wet, medium brown, subround
to round, pea size to 2"

93-SS-A
93-SS-B

4.0 - 6.0'

Legal Description:

93-SS-C

6.5 - 8.0'

93-SB-A 2.0 - 3.1'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

93-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 93
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229251.315;
Northing 563841.9279

Billings, Montana
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NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229352.431;
Northing 563912.7306

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  clayey silt, silty sand, minor gravel, light
dark gray
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 4.0'   2-4', dry tan to light brown, sand with silt

4.0 - 6.0'   4.4-5.5', sandy gravel, very moist, medium brown, subround
to round

6.0 - 8.0'   5.5-8', poorly sorted, sand, wet, medium brown to dark
brown, some gravels, slight sheen on water

94-SS-A

94-SB-A

94-SB-B

94-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 94
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   95-SS-A: E2229453.548;
N563983.5332; 95-SB-A,B,C: E2229477.548;
N564007.5332

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy silt, minor gravel, light gray
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Client: ExxonMobil

6.0 - 8.0'

4.0 - 6.0'   4-5.8', brown fine sandy silt, slightly moist, no odor or stain,
orange horizon at 4.9'' 5.8-6', moist gray/black clay, slight odor

6.0 - 8.0'   6-6.8', dark brown to black silty clay, some gravel, moist,
slightly odor and stain; 6.8-8', very moist, dark brown to black gravelly
sandy clay

8.0 - 11.0'   8-11', sandy gravel, wet, dark brown, subround to round, no
stain or odor

95-SS-A

95-SB-A

95-SB-B

95-SB-C

D
E

P
TH

4.0 - 6.0'

Y/N

8.0 - 11.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 95
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Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   11

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229554.664;
Northing 564054.3358

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  sandy silt, no gravel, light gray to tan
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Client: ExxonMobil

4.0 - 6.0'

2.0 - 2.6'   2-2.6', gravel, very loose, hole caving

4.0 - 6.0'   4-4.5', large cobbles, very moist, 40% sand and gravels,
subround; 4.5-6', sandy gravel, wet, 30% sand, round to subround,
medium brown

6.0 - 8.0'   6-8', sandy gravel, wet, 30% sand, round to subround,
medium brown

96-SS-A

96-SB-A

96-SB-B

96-SB-C

D
E

P
TH

2.0 - 2.6'

Y/N

6.0 - 8.0'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION
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Soil Boring Log

Hole Name: Grid 96

5
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15

20

25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   8

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  sandy gravel, poorly sorted, brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

97-SB-B

0.5 - 1.0'   5-point composite:  gravely sand, brown, to light brown
1.0 - 2.0'   5-point composite:  sandy gravel, poorly sorted gravel with
large cobbles
2.0 - 4.0'   2-4', gravelly sand, very slightly moist, medium brown,
gravels, subrounded, no cohesion, rock size between .5 to 6"

4.0 - 6.0'   4-6', 5" minus cobbles and gravels, brown, sand, no
stain/odor, wet, at 5' slight odor

6.0 - 7.0'   6-7', 6" minus cobbles, flat-round gravels, sand, dk brown,
wet, no stain/odorar

97-SS-A
97-SS-B

4.0 - 6.0'

Legal Description:

97-SS-C

6.0 - 7.0'

97-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

97-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1

5

10

15

20

25

Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 97
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2229695.938;
Northing 564211.098

Billings, Montana
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DRILLING AND
GEOTECHNICAL

NOTES
GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Remarks:

DESCRIPTION

Legal Description:
Property Owner: Yale PLP
County: Yellowstone

Descriptive Location:   Easting 2229873.171;
Northing 564352.7032

State:   Montana

DEVELOPMENT/SAMPLING

0.0 - 0.5'   5-point composite:  gravely sand fill material, dark
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Client: ExxonMobil

3.5 - 4.5'

2.0 - 4.0'   2-4', sand, dark brown, fine-medium sand, silty with gravel
and cobbles, moist, at 3' slight mottling, more silt, slight odor; 3.4-4' silt
and sandy, dark olive brown, very moist, broken core, iron stirred, black
3.5 - 4.5'   3.5-4.5', wet, silty 10%, sand 90%, light brown, no stain, no
odor, 3" minus gravels
4.5 - 5.5'   4.5-5.5', wet, sandy gravels, light brown, no stain, no odor,
more gravels than sediment

98-SS-A

98-SB-A

98-SB-B

98-SB-C

D
E

P
TH

2.0 - 4.0'

Y/N

4.5 - 5.5'

0.0 - 0.5'

Billings, Montana
WELL COMPLETION

5
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Soil Boring Log

Hole Name: Grid 98

5
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15
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25

Sheet  1  of  1

Date Hole Started: Date Hole Finished: 2013

N
N
Y

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   5.5

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

auger and/or geoprobe

Well Developed?
Water Samples Taken?
Boring Samples Taken?

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Billings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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County: Yellowstone

GEOLOGICAL DESCRIPTION
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Project: Yale Oil of South Dakota

Client: ExxonMobil

0.0 - 0.5'   5-point composite:  poorly sorted sand, olive brown

DESCRIPTION
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Property Owner: Yale PLP

DRILLING AND
GEOTECHNICAL

NOTES

99-SB-B

0.5 - 1.0'   5-point composite:  poorly sorted sand, with some silt,
blueish gray clay
1.0 - 2.0'   5-point composite:  blueish gray silty clay, strong odor,
poorly sorted sandy gravel with cobbles
2.0 - 4.0'   2-3.5' gravel, brown, silty sand, odor, stain; 3.5-4', sand,
dark gray, stain and odor, moist

5.5 - 6.0'   5.5-6', black, wet, stain/odor, 10" minus cobbles and
gravels, some sand 20%, mostly 1-2" gravels  80%
6.0 - 7.0'   6-7', black, wet, stain and odor, 7" minus cobbles and
gravels, some sand 15%, mostly 1-2" gravels 65%

99-SS-A
99-SS-B

5.5 - 6.0'

Legal Description:

99-SS-C

6.0 - 7.0'

99-SB-A 2.0 - 4.0'

1.0 - 2.0'
0.5 - 1.0'
0.0 - 0.5'

99-SB-C

Remarks:

Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

Sheet  1  of  1
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Date Hole Finished: 2013Billings, Montana
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Hole Name: Grid 99
Soil Boring Log

Date Hole Started:

Well Installed?
Surface Casing Used?
Screen/Perforations?
Sand Pack?
Annular Seal?
Surface Seal?

Hydrometrics, Inc.

Well Developed?
Water Samples Taken?
Boring Samples Taken? auger and/or geoprobe

Surface Casing Height (ft):
Riser Height (ft):
Ground Surface Elevation (ft):
MP Elevation (ft):

Recorded By:   Hydrometrics, Inc.
Drilling Company:
Driller:
Drilling Method:   Hand Auger; Air Knife; Geoprobe
Drilling Fluids Used:
Purpose of Hole:   sample collection
Target Aquifer:
Hole Diameter (in):
Total Depth Drilled (ft):   7

N
N
Y

N
N
N
N
N
N

Y/N INTERVALWELL COMPLETION

DEVELOPMENT/SAMPLING

State:   Montana

Static Water Level Below MP:
Date:
MP Description:
MP Height Above or Below Ground (ft):

Descriptive Location:   Easting 2230075.404;
Northing 564494.3084

Billings, Montana



MONITORING WELL LOGS 



Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 1.0'   Sandy Gravel
moist; light gray

1.0 - 3.0'   Silty Clay
dry; olive brown

3.0 - 5.0'   Gravelly Sand
dry; olive brown; 1" round pebbles

5.0 - 8.0'   Sandy Gravel
dry; olive brown; minor sand at 7'

8.0 - 10.0'   Gravelly Sand
slightly moist; light olive gray; non-cohesive; non-stratified; gravel fragment are rounded to
well rounded; alluvium no odor; gravel to pebbles to 1" in diameter; variable composition;
non-calcareous; cobbles at 10'

* met auger refusal at 10'; switched to smaller augers
10.0 - 12.0'   Gravelly Sand
trace silt amidst sand with gravelly; lower half is gravel and less than 15% sand; wet at 10.3';
olive gray; non-cohesive; dense to very dense; unsatisfied; non-calcareous; alluvium; auger
brought up pebbles 2"-4"

12.0 - 13.0'   Cobbles, Pebbles, Gravels
wet

13.0 - 15.0'   Sandy Silt
wet; moderate yellow brown; non-cohesive; loose structure; alluvium; sand ranges from fine to
coarse; subrounded to poorly sorted; Arkose composition; no odor no evidence of
hydrocarbons

10/20 Silica Sand

15.0

3.3

0.5

5.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

12" Surface Manhole

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

0'-15'

0'-1'

5'-15'

3.3'-15'

1'-3.3

0'-1'

Static Water Level Below MP:   11.75

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   -0.27

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 720 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8' on 1-24-2013
No odor or evidence of Hydrocarbons
About .5' heave in bottom of hole from flowing sands.

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   0

Riser Height (ft):   -0.27

Ground Surface Elevation (ft):  3106.53

MP Elevation (ft): 3106.26

9 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564497.82

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   ajh, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2228208.09

Date Hole Started: 4-23-2013

Hole Name: YMW-10

Sheet  1  of  1

Date Hole Finished: 4-23-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers

S
T

A
N

D
A

R
D

_R
E

V
3 

 Y
A

LE
 O

IL
 M

O
N

IT
O

R
IN

G
 W

E
LL

S
.G

P
J 

 H
Y

D
H

LN
2.

G
D

T
  1

1/
2

2/
13



6" Steel Surface
Casing

Medium Bentonite
Chips

0.020 Slot Screen

Bottom of Hole

0.0 - 0.8'   Gravel Fill
2" minus
0.8 - 1.0'   Clayey Sandy Gravel
occasional cobbles
1.0 - 7.0'   Sandy Clay
brown; minor odor

7.0 - 8.0'   Clay with Minor Sand
wet at 8'; white inclusions possibly bentonite; minor odor

8.0 - 9.0'   Clayey Silt with Sand
moist to very moist; med brown; moderately cohesive; sand grains are subrounded to
rounded; no odor or stain;
9.0 - 9.5'   Sandy Silt
wet; medium brown; mildly cohesive; subrounded to rounded
9.5 - 12.0'   Gravel
wet; light tan to black; subrounded to rounded; 1/4" up to 4" in size

12.0 - 15.0'   Sand
wet; medium brown; subrounded to rounded; some small gravels to 1/4"

15.0 - 16.0'   Sandy Gravel
wet; medium brown; some silt; no stain or odor; subrounded to rounded;

10/20 Silica Sand

16.0

4.5

0.0

2.2

5.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

4-inch, flush threaded, Sch 40, PVC

6" Steel

0.020-inch slot, Sch 40 PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.76'-15'

+2.76'-2.24'

5'-15'

4.5'-15'

1'-4.5'

0'-1'

Static Water Level Below MP:   10.81

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.24

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 600 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8' on 1-10-2013

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.76

Riser Height (ft):   2.24

Ground Surface Elevation (ft):  3106.15

MP Elevation (ft): 3108.4

45 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564140.37

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   6 1/4"

Total Depth Drilled (ft):   16

Easting:  2228283.7

Date Hole Started: 4-24-2013

Hole Name: YMW-11

Sheet  1  of  1

Date Hole Finished: 4-24-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 2.0' Clayey Sandy Gravel
surfaced parking lot, dense compacted

2.0 - 3.0' Silty Sand
damp; blue-gray; minor hydrocarbon odor; dense

3.0 - 5.0' Silt
w/ fine sand; blue-gray; loose; minor hydrocarbon odor

5.0 - 7.0' Silt
wet; blue-gray; loose; minor hydrocarbon odor

7.0 - 15.0' Gravel
wet; coarse gravels to +2" cobbles; hydrocarbon sheen and odor

10/20 Silica Sand

Slough

Bottom of Cased Well
15.0

3.0

10.0

14.5

1.0

4.5

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

N

N

N

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

12" Surface Manhole

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

0'-14.5'

0'-1'

4.5'-14.5'

3'-10'

1'-3'

0'-1'

Static Water Level Below MP:   8.44

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   -0.42

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 600 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   0

Riser Height (ft):   -0.42

Ground Surface Elevation (ft):  3105.31

MP Elevation (ft): 3104.89

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564421.07

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2228516.25

Date Hole Started: 4-30-2013

Hole Name: YMW-12

Sheet  1  of  1

Date Hole Finished: 4-30-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 0.8'   Asphalt and Tar
hard
0.8 - 4.0'   Cobbles
6"-8" diameter; flat (pancake shape/size); imbricated; stained matrix (sandy)

4.0 - 5.0'   Cobbles
as above; very difficult for air knife/ air vac to extract cobbles

5.0 - 7.0'   Cobbles
as above; difficulty continues; oil stained, moderate odor

7.0 - 8.0'   Gravel
1"-2" in diameter; loose; sandy matrix

8.0 - 8.5'   Cobbles and Gravels
>1"-9" in diameter; sandy matrix; stained and moderate odor
8.5 - 9.0'   Silty Sand
moist; moderate brown; subangular
9.0 - 9.8'   Ash
slightly moist; light gray; angular silty sand
9.8 - 11.0'   Silty Sand with Gravel
moist; round to subrounded; odor and stain
11.0 - 12.0'   Sandy
wet; dark gray; wet; subrounded; odor and stain

12.0 - 13.0'   Sandy Silt
wet; light gray to tan; some gravels; odor and stain; possibly some ash

13.0 - 15.0'   Gravely Sand
wet; dark brown; rounded to subrounded; finning upward; odor and free product

10/20 Silica Sand

15.0

4.0

0.0

2.3

5.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

N

N

N

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.70'-15'

+2.7'-2.3'

5'-15'

4'-15'

1'-4'

0'-1'

Static Water Level Below MP:   10.81

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.24

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 600 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.70

Riser Height (ft):   2.24

Ground Surface Elevation (ft):  3105.81

MP Elevation (ft): 3108.05

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564350

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2228667.67

Date Hole Started: 4-26-2013

Hole Name: YMW-13

Sheet  1  of  1

Date Hole Finished: 4-26-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 0.3' Asphalt
0.3 - 1.0' Sandy Gravely Silt
moist; dark gray; slight to moderately cohesive;  gravels <2"
1.0 - 2.0' Clay w/ some Gravel
moist; dark gray; very cohesive
2.0 - 4.0' Silty Clay
moist to damp; stain and odor

4.0 - 5.2' Silty Clay
some sand and round flat cobbles

5.2 - 8.0' No Recovery

8.0 - 9.0' Gravelly Sand
wet; light gray; pebbles up to 1/4" in size

9.0 - 10.0' Course Sand w/ Pebbles
wet; light gray; pebbles up to 1/4" in size

10.0 - 13.0' No Recovery

13.0 - 15.0' Sandy Gravel
wet; dark gray; stain and odor; subrounded to rounded

10/20 Silica Sand

Slough

15.0

3.0

11.0

0.0

2.2

5.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

N

N

N

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.78'-15'

+2.78'-2.22'

5'-15'

3'-11'

1'-3'

0'-1'

Static Water Level Below MP:   12.36

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.41

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 600 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
3' of heave in bottom of hole from flowing sands.

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.78

Riser Height (ft):   2.41

Ground Surface Elevation (ft):  3104.71

MP Elevation (ft): 3107.12

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564579.65

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JB

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2228679.36

Date Hole Started: 4-29-2013

Hole Name: YMW-14

Sheet  1  of  1

Date Hole Finished: 4-29-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 0.3' Asphalt
0.3 - 1.0' Clayey Sandy Gravel
frozen
1.0 - 5.0' Clayey Sandy Gravel
clayey/ sandy; very compacted; dense

5.0 - 7.0' Clay
blue-black; plastic to dense; strong hydrocarbon odor

7.0 - 8.0' Clay
bluish gray; hydrocarbon odor

8.0 - 9.0' Clay w/ Silt
dark gray; stain and odor

9.0 - 15.0' Gravel
course; ~ 10% sand; cobbles up to +2"; strong odor

10/20 Silica Sand

Slough

Bottom of Cased Well 15.0

3.0

13.0

14.8

1.0

4.8

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

12" Surface Manhole

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

0'-15'

0'-1'

4.8'-14.8'

3'-13'

1'-3'

0'-1'

Static Water Level Below MP:   8.48

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   -0.33

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 338 Highway 87 E

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   0

Riser Height (ft):   -0.33

Ground Surface Elevation (ft):  3105.40

MP Elevation (ft): 3105.07

11 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564856.41

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2228764.99

Date Hole Started: 5-2-2013

Hole Name: YMW-15

Sheet  1  of  1

Date Hole Finished: 5-2-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Cased Well

Bottom of Hole

0.0 - 3.5' Silty Clay
slightly moist; light brown; some brick bits and a few gravels

3.5 - 4.0' Fine Sandy Clay
dry; light brown; few gravels
4.0 - 5.0' Silty Clay
brown with rust staining to gray
5.0 - 6.0' Clayey Silt
moist; gray; slight hydrocarbon stain and odor

6.0 - 7.5' Silty Sand
moist; gray; slight hydrocarbon stain and odor

7.5 - 8.0' Clayey Silt
moist; gray; hydrocarbon stain and odor
8.0 - 15.0' Sandy Gravel
wet; black; strong hydrocarbon stain and odor

10/20 Silica Sand

Slough

15.0

2.5

8.0

0.0

2.3

3.5

13.5

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.70'-15'

+2.7'-2.3'

3.5'-13.5'

2.5'-8'

1'-2.5

0'-1'

Static Water Level Below MP:   9.25

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.28

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 338 Highway 87 E

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.70

Riser Height (ft):   2.28

Ground Surface Elevation (ft):  3102.00

MP Elevation (ft): 3104.28

25 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564705.43

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, JP

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229031.26

Date Hole Started: 4-30-2013

Hole Name: YMW-16

Sheet  1  of  1

Date Hole Finished: 4-30-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Cased Well

Bottom of Hole

0.0 - 0.5' Sandy Silty Loam
dry; dark brown to moderate brown
0.5 - 3.0' Sandy Silt
dry; moderate brown; some gravels

3.0 - 3.2' Silty Clay
dry; moderate brown; hard dense
3.2 - 4.0' Sandy Silt
moist; dark brown to black; moderate stain and odor
4.0 - 6.5' Silty Clay
moist; dark brown to black; shinny; moderate stain and odor; some sand

6.5 - 9.0' Sandy Silt
very moist to wet; dark gray; shinny; sandy silt; stain and odor

9.0 - 10.0' Silty Sand
wet; dark gray to black; stain and odor w/ some free product

10.0 - 15.0' Sandy Gravel
wet; pebbles up to 1" in diameter

10/20 Silica Sand

Slough

15.0

2.6

7.0

0.0

2.4

4.0

14.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.63'-14'

+2.63'-2.37'

4'-14'

2.6'-7'

1.2'-2.6'

0'-1.2'

Static Water Level Below MP:   8.94

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.22

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 338 Highway 87 E

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.63

Riser Height (ft):   2.22

Ground Surface Elevation (ft):  3102.59

MP Elevation (ft): 3104.81

20 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564657.09

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, TFS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229159.07

Date Hole Started: 4-30-2013

Hole Name: YMW-17

Sheet  1  of  1

Date Hole Finished: 4-30-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Cased Well
Bottom of Hole

0.0 - 0.7' Concrete

0.7 - 3.0' Clay
wet; black; sticky; hydrocarbon odor

3.0 - 9.0' Sand
wet; black; strong hydrocarbon odor

9.0 - 15.0' Gravel

10/20 Silica Sand

Slough

15.0

2.5

13.0

0.0

2.3

4.2

14.2

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

N

N

N

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.72'-15'

+2.72'-2.28'

4.2'-14.2'

2.5'-13'

1'-2.5'

0'-1'

Static Water Level Below MP:   6.74

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.30

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 1300 Minnesota Ave

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.72

Riser Height (ft):   2.30

Ground Surface Elevation (ft):  3101.26

MP Elevation (ft): 3103.56

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564364.89

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229058.01

Date Hole Started: 5-2-2013

Hole Name: YMW-18

Sheet  1  of  1

Date Hole Finished: 5-2-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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6" Steel Surface
Casing

Medium Bentonite
Chips

0.020 Slot Screen

Bottom of Hole

0.0 - 0.5' Gravelly Clay
frozen; brownish-gray
0.5 - 3.0' Gravelly Clay
unfrozen; same as above

3.0 - 5.0' Silty Gravel w/ Cobbles
loose

5.0 - 7.0' Sandy Gravel

7.0 - 8.0' Sandy Gravel
wet; as above

8.0 - 8.5' Silty Sand w/ Gravel
wet; med brown; subrounded; no odor; no cohesion
8.5 - 15.0' Sandy Gravel
wet; moderate brown with some light gray clasts; subrounded to rounded; no odor; no
cohesion; clast size from fine sand to +2"

added water at 9' to combated heaving sands; had to pull auger because the steam was
stuck; drill chattered a lot at ~9'

10/20 Silica Sand

Slough

15.0

2.5

12.0

0.0

2.4

5.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

4-inch, flush threaded, Sch 40, PVC

6" Steel

0.020-inch slot, Sch 40 PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.60'-15'

+2.6'-2.4'

5'-15'

2.5'-12'

1'-2.5'

0'-1'

Static Water Level Below MP:   9.04

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.24

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 1300 Minnesota Ave

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
Large gravels were fluffing in the hole as augers were being pulled causing the gravels to be intermixed with the sand pack and the bentonite seal to be thin.

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.60

Riser Height (ft):   2.24

Ground Surface Elevation (ft):  3101.50

MP Elevation (ft): 3103.74

60 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  563872.17

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   Water

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   6 1/4"

Total Depth Drilled (ft):   15

Easting:  2229466.39

Date Hole Started: 2-26-2013

Hole Name: YMW-19

Sheet  1  of  1

Date Hole Finished: 2-26-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 0.5'   Clayey Silt w/ gravel
moist; dark gray
0.5 - 1.0'   Clayey Silt w/ Sand
damp; dark gray to brown
1.0 - 2.0'   Sandy Silt w/ Clay
damp; dark brown
2.0 - 2.5'   Silty Sand
black; some glass; some minus 1" gravel
2.5 - 3.5'   Sand
orange; some scale flakes and some glass
3.5 - 4.0'   Silty Sand
orange to black; some minus 2" gravel
4.0 - 4.5'   Clay
black; hydrocarbon stain and odor; some brown wood fibers
4.5 - 6.0'   Clayey Silt
moist; gray; hydrocarbon odor but no stain
6.0 - 6.5'   Silty Clay
moist; medium gray; no stain or odor
6.5 - 7.0'   Sandy Silt
wet; no stain or odor
7.0 - 8.0'   No Recovery
8.0 - 11.0'   Sand
wet; dark gray; subrounded; no cohesion; slight odor; poorly graded

11.0 - 13.0'   Cobbels
no returns; driller thinks it was cobbles; rig was chattering

13.0 - 15.0'   Gravely Sand
wet; dark gray; subrounded to rounded; well graded; finning upward

10/20 Silica Sand

15.0

3.5

1.0

4.4

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

12" Surface Manhole

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

0'-15'

0'-1'

4.4'-14.4'

3.5'-14.4'

1'-3.5'

0'-1'

Static Water Level Below MP:   10.82

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   -0.25

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 500 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
.6' of heave in bottom of hole form flowing sands

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   0

Riser Height (ft):   -0.25

Ground Surface Elevation (ft):  3101.81

MP Elevation (ft): 3101.56

20 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  565050.28

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229305.65

Date Hole Started: 4-25-2013

Hole Name: YMW-20

Sheet  1  of  1

Date Hole Finished: 4-25-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 0.5' Silty Clay
slightly moist; olive brown; some roots
0.5 - 2.0' Silty Clay
dry; light brown; some roots

2.0 - 3.5' Sandy Silt
dry; light brown; no hydrocarbon stain or odor

3.5 - 8.0' Clay
moist; black; hydrocarbon stain and odor

8.0 - 8.5' Sand w/ Cobbles
moist; red brown;
8.5 - 10.0' Sand w/ Pebbles
strong hydrocarbon odor; pebbles 1/8" in size

10.0 - 15.0' Sand w/ Pebbles
pebbles 1/8" in size; some cobbles

10/20 Silica Sand

Slough

Bottom of Cased Well 15.0

3.0

9.0

14.8

0.0

2.4

4.8

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+2.56'-15'

+2.56'-2.44'

4.75'-14.75'

3'-9'

1'-3'

0'-1'

Static Water Level Below MP:   11.02

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.22

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 338 Highway 87 E

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
6' of heave in bottom of hole form flowing sands

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   2.56

Riser Height (ft):   2.22

Ground Surface Elevation (ft):  3102.10

MP Elevation (ft): 3104.32

32 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564811.77

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   LJ, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229198.95

Date Hole Started: 4-29-2013

Hole Name: YMW-21

Sheet  1  of  1

Date Hole Finished: 4-29-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Cased Well

Bottom of Hole

0.0 - 0.8' Asphalt Cinders
loose; ground frost to 0.5'

0.8 - 3.0' Silty Sand
damp; brown to dark brown; fine to very fine grained with occasional gravel < 1/4" in diameter;
loose

3.0 - 4.0' No Recovery

4.0 - 7.0' Silty Clay
wet; brownish black to gray; rusty brown mottling; strong odor

7.0 - 8.0' Sludge
wet; black; sandy, oily, strong odor and sheen

8.0 - 12.0' Sandy Gravel
wet; dark gray; subrounded to rounded; alluvium

12.0 - 14.2' Sand
wet; dark gray to black; rounded sand; no cohesion; some subrounded to rounded gravels

14.2 - 15.0' Sandy Gravel
moderate brown to dark gray; subrounded to rounded; finning upward

10/20 Silica Sand

Slough

15.0

3.0

10.5

0.0

1.9

4.0

14.0

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+3.13'-15'

+3.13'-1.87'

4'-14'

3'-10.5'

1'-3'

0'-1'

Static Water Level Below MP:   9.68

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.78

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 500 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
4.5' of heave in bottom of hole form flowing sands

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   3.13

Riser Height (ft):   2.78

Ground Surface Elevation (ft):  3102.11

MP Elevation (ft): 3104.89

20 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  564968.33

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2229552.07

Date Hole Started: 4-25-2013

Hole Name: YMW-22

Sheet  1  of  1

Date Hole Finished: 4-25-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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4" Steel Surface
Casing

Medium Bentonite
Chips

0.010 Slot Screen

Bottom of Hole

0.0 - 2.5'   Silty Clay
damp; dark brown; stiff; minor gravel < 2" in diameter

2.5 - 3.0'   Magnesium Salt
white encrustation; very hard; source is magnesium salt used by MDOT as binder
3.0 - 4.0'   Asphalt Millings
black; sandy pea-size gravel; week hydrocarbon odor; compacted
4.0 - 8.0'   Gravels
damp; gray black; some sand and silt; loose; no hydrocarbon odor

8.0 - 12.0'   Sandy Gravel
wet; olive brown; subrounded to rounded; clast size from sand to +2"; no cohesion

12.0 - 14.0'   Sand
wet; moderate brown; subrounded; no cohesion

14.0 - 15.0'   Sandy Gravel
wet; olive brown; subrounded to rounded; clast size from sand to 2"; finning upward

10/20 Silica Sand

15.0

5.0

0.0

2.0

5.5

G
R

A
P

H
IC

SWELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

Y

N

N

Bailer

WELL COMPLETION Y/N INTERVAL

2-inch, flush threaded, Sch 40, PVC

4" Steel

0.010-inch slot, Sch 40, PVC

10-20 Colorado Silica Sand

Bentonite 3/8" hole plug

Concrete Pad

Y

Y

Y

Y

Y

Y

Well Installed?

Surface Casing Used?

Screen/Perforations?

Sand Pack?

Annular Seal?

Surface Seal?

+3.02'-15'

+3.02'-1.98'

5'-15'

4'-5.5'

1'-4'

0'-1'

Static Water Level Below MP:   7.80

Date:   5/16/2013

MP Description:   Top of PVC

MP Height Above or Below Ground (ft):   2.70

Legal Description:   01N, 26E, Section 34 SE1/4
NW1/4
Location Description: 500 1st Ave N

County: Yellowstone

Property Owner: Yale PLP

Remarks:   Utility Clearance to 8'
5.5' of heave in bottom of hole form flowing sands

Well Developed?

Water Samples Taken?

Boring Samples Taken?

Surface Casing Height (ft):   3.02

Riser Height (ft):   2.70

Ground Surface Elevation (ft):  3099.42

MP Elevation (ft): 3102.12

20 Gallons

DESCRIPTION

DEVELOPMENT/SAMPLING

Northing:  565367.71

Project: Yale Oil of South Dakota

Client: ExxonMobil

State:   Montana

Recorded By:   TFS, JS

Drilling Company:   SK Geotechnical

Driller:   John Mattheis

Drilling Method:   Hollow Stem Auger

Drilling Fluids Used:   None

Purpose of Hole:   Install Monitor Well

Target Aquifer:   Shallow Alluvial

Hole Diameter (in):   4 1/4"

Total Depth Drilled (ft):   15

Easting:  2230184.35

Date Hole Started: 4-25-2013

Hole Name: YMW-23

Sheet  1  of  1

Date Hole Finished: 4-25-2013Billings, MontanaBillings, Montana

Hydrometrics, Inc.
Consulting Scientists and Engineers
Hydrometrics, Inc.
Consulting Scientists and Engineers
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APPENDIX D 

 

WELL DEVELOPMENT 
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AQUIFER TESTS 
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APPENDIX F 

 

RI PHOTOS 
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Yale Oil Refinery 

 

 

 

 

SHALLOW SOIL SAMPLING PHOTOS 

  













































Remedial Investigation Report 
Yale Oil Refinery 

 

 

 

 

SOIL BORINGS PHOTOS 
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Yale Oil Refinery 

 
 
 
 
 
 
 

FOCUSED SAMPLING PHOTOS 

  











Remedial Investigation Report 
Yale Oil Refinery 

 
 
 
 
 
 
 

AIR VAC FOR MONITORING WELLS - PHOTOS 
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BORING FOR MONITORING WELLS - PHOTOS 
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SURFACE WATER PHOTOS 
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TABLE 1-1.  YOSD SURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SS-A 0-6 11/7/2012 16:27 5.0 8.7 2 128 < 1 16 J 101 < 1 < 1 < 1 < 1.8
2-SS-A 0-6 11/7/2012 14:33 4.7 8.5 4 173 < 1 21 J 132 < 1 < 1 < 1 < 1.8
2-SS-B 6-12 11/7/2012 15:13 6.2 8.5 4 222 < 1 22 J 127 < 1 < 1 < 1 < 1.8
2-SS-C 12-24 11/7/2012 15:41 12 8.3 6 222 < 1 22 J 40 < 1 < 1 < 1 < 1.9
3-SS-A 0-6 11/7/2012 16:09 7.6 8.3 4 161 < 1 21 J 114 < 1 < 1 < 1 < 1.8
4-SS-A 0-6 10/30/2012 12:52 13 8.4 8 159 < 1 28 114 < 1 < 1 < 1
5-SS-A 0-6 10/30/2012 11:46 7.9 8.5 7 208 < 1 20 159 < 1 < 1 < 1
6-SS-A 0-6 10/30/2012 11:03 7.3 8.5 5 117 < 1 22 74 < 1 < 1 < 1
7-SS-A 0-6 10/30/2012 10:29 9.8 8.4 5 157 < 1 20 62 < 1 < 1 < 1
8-SS-A 0-6 10/30/2012 9:45 8.3 8.1 4 160 < 1 22 110 < 1 < 1 < 1
9-SS-A 0-6 11/7/2012 10:33 8.2 8.1 4 186 < 1 20 J 42 < 1 < 1 < 1 < 0.91
9-SS-B 6-12 11/7/2012 11:04 6.8 8.4 6 192 < 1 29 J 23 < 1 < 1 < 1 < 0.33
9-SS-C 12-24 11/7/2012 12:02 7.9 8.4 8 178 < 1 28 J 15 < 1 < 1 < 1 < 0.91
10-SS-A 0-6 10/19/2012 13:36 3.8 7.9 4 158 < 1 12 43 < 1 < 1 < 1
10-SS-B 6-12 10/19/2012 14:03 7.0 8.4 5 211 < 1 16 74 < 1 < 1 < 1
10-SS-C 12-24 10/19/2012 14:35 11 8.1 6 206 < 1 21 54 < 1 < 1 < 1
11-SS-A 0-6 10/30/2012 13:43 8.1 7.9 4 203 < 1 19 339 < 1 < 1 < 1
11-SS-AD 0-6 10/30/2012 13:45 6.6 8.0 4 170 < 1 18 323 < 1 < 1 < 1
12-SS-A 0-6 10/30/2012 14:11 4.7 8.1 5 225 < 1 24 695 < 1 < 1 < 1
12-SS-B 6-12 10/30/2012 15:03 4.9 8.3 5 232 < 1 23 342 < 1 < 1 < 1
12-SS-C 12-24 10/30/2012 15:37 9.4 8.2 5 171 < 1 24 372 < 1 < 1 < 1
13-SS-A 0-6 10/31/2012 11:25 15 8.3 6 178 < 1 35 373 2 < 1 < 1
14-SS-A 0-6 10/31/2012 11:57 9.8 8.6 7 151 < 1 25 220 1 < 1 < 1
15-SS-A 0-6 10/31/2012 12:54 3.6 8.1 5 103 < 1 15 123 < 1 < 1 < 1
16-SS-A 0-6 10/31/2012 13:20 12 8.2 6 189 < 1 20 99 < 1 < 1 < 1
17-SS-A 0-6 10/31/2012 13:47 15 7.9 5 135 < 1 17 36 < 1 < 1 < 1
18-SS-A 0-6 10/31/2012 14:41 12 8.1 7 156 < 1 21 296 < 1 < 1 < 1
19-SS-A 0-6 10/25/2012 16:55 15 8.1 5 226 < 1 15 167 < 1 < 1 < 1
20-SS-A 0-6 11/6/2012 11:00 12 7.9 9 356 < 1 28 541 < 1 < 1 < 1 < 1.9
20-SS-B 6-12 11/6/2012 11:25 17 8.1 7 271 < 1 22 198 < 1 < 1 < 1 < 1.0
20-SS-C 12-24 11/6/2012 11:50 18 8.5 6 195 < 1 29 45 < 1 < 1 < 1 < 0.33
21-SS-A 0-6 11/6/2012 9:42 4.7 8.1 5 557 < 1 28 354 < 1 < 1 < 1 < 3.5
21-SS-B 6-12 11/6/2012 10:00 10 8.5 47 3390 D 1 50 692 < 1 < 1 < 1 < 0.93
21-SS-C 12-24 11/6/2012 10:20 15 8.5 40 191 < 1 28 85 < 1 < 1 < 1 < 0.33
22-SS-A 0-6 11/6/2012 13:30 5.8 8.1 4 196 < 1 21 121 < 1 < 1 < 1 < 3.5
22-SS-B 6-12 11/6/2012 14:10 5.8 8.2 3 116 < 1 17 60 < 1 < 1 < 1 < 3.5
22-SS-C 12-24 11/6/2012 15:33 8.9 8.3 4 170 < 1 18 44 < 1 < 1 < 1 < 3.7
23-SS-A 0-6 11/7/2012 9:34 7.6 7.7 5 188 1 25 J 174 < 1 < 1 < 1 < 3.6
25-SS-A 0-6 10/31/2012 15:22 12 9.4 5 149 < 1 20 4060 < 1 < 1 < 1
25-SS-B 6-12 10/31/2012 15:56 16 8.8 7 173 < 1 50 7340 < 1 < 1 < 1
25-SS-C 12-24 10/31/2012 16:30 9.6 9.3 7 180 < 1 25 8870 < 1 < 1 < 1
26-SS-A 0-6 11/8/2012 9:35 6.8 8.4 11 152 < 1 26 1270 1870 J < 1 < 1 < 1
26-SS-B 6-12 11/8/2012 10:05 9.0 8.0 7 194 < 1 23 2780 1870 J < 1 < 1 < 1
26-SS-C 12-24 11/8/2012 10:50 9.0 8.0 8 143 < 1 24 4120 3080 J < 1 < 1 < 1
27-SS-A 0-6 11/8/2012 15:00 7.1 8.1 10 401 < 1 32 325 439 J < 1 < 1 < 1 < 3.6
28-SS-A 0-6 11/8/2012 13:30 7.9 8.2 9 170 < 1 27 297 258 J < 1 < 1 < 1 < 1.8
28-SS-B 6-12 11/8/2012 13:42 9.8 8.5 8 203 < 1 27 158 210 J < 1 < 1 < 1 < 1.9
28-SS-C 12-24 11/8/2012 14:15 12 8.3 9 205 < 1 29 248 303 J < 1 < 1 < 1 < 1.9
29-SS-A 0-6 11/1/2012 10:55 7.1 7.7 10 191 < 1 25 3640 3020 < 1 < 1 < 1 < 13
29-SS-B 6-12 11/1/2012 11:26 8.8 7.6 11 259 < 1 25 3760 3200 < 1 < 1 < 1 < 14
29-SS-C 12-24 11/1/2012 12:43 9.4 7.7 8 191 < 1 24 2990 2820 < 1 < 1 < 1 < 14
30-SS-A 0-6 11/1/2012 10:15 6.5 7.8 5 119 < 1 17 721 1380 < 1 < 1 < 1 < 2.7
31-SS-A 0-6 10/26/2012 11:25 10 7.8 5 439 2 47 1670 < 1 < 1 < 1 < 2.8
31-SS-B 6-12 10/26/2012 11:45 14 8.1 4 193 < 1 54 1970 < 1 < 1 < 1 < 0.39
31-SS-C 12-24 10/26/2012 12:12 12 7.8 5 137 < 1 20 1040 < 1 < 1 < 1 < 2.8
32-SS-A 0-6 10/19/2012 9:45 3.2 7.7 2 135 < 1 13 44 < 1 < 1 < 1 < 0.86
33-SS-A 0-6 10/25/2012 12:05 14 7.8 6 339 < 1 21 67 < 1 < 1 < 1
34-SS-A 0-6 10/18/2012 12:27 4.1 7.5 2 177 J < 1 13 51 < 1 < 1 < 1
35-SS-A 0-6 10/18/2012 11:39 3.0 7.8 2 151 J < 1 16 76 < 1 < 1 < 1
36-SS-A 0-6 11/6/2012 14:04 15 8.1 10 450 < 1 25 210 < 1 < 1 < 1 < 59
36-SS-B 6-12 11/6/2012 14:37 4.3 7.7 9 133 < 1 9 111 < 1 < 1 < 1 < 0.87
36-SS-C 12-24 11/6/2012 15:35 16 8.3 11 175 < 1 21 112 < 1 < 1 < 1 < 0.99

<1 <1 --Background Surface Soil Values† 7 150 <1 20 20 18 -- <1

mg/kg
22000 98

Unit % s.u. mg/kg mg/kg mg/kg mg/kg mg/kg
800

Method SW3550A SW9045D SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020

22.5(1)

TOTNO MEAS NO MEAS

Direct Contact Commercial RSL(2)

TOT TOT

180000 800

TETRAETHYL LEADLEAD (PB)-Sieved LEAD (PB) MERCURY (HG)CHROMIUM (CR) LEAD (PB)

TCL TOTTOT TOT TOT
mg/kg

TOT NO MEAS
mg/L mg/kg mg/kg mg/kg

580

SW8270C

4.0 0.0082

MDEQ Leaching to Groundwater Screening Level 22.5(1) 421

SELENIUM (SE)
Yale Oil of South Dakota Surface Soil Sampling-

INORGANICS & TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B/SW6020 SW6020 SW7471A SW6010B/SW6020 SW6010B/SW6020

TOTFraction

580

SILVER (AG)

0.0000471800000 140 140
5

1
0.00062Direct Contact Residential RSL(2) 22.5(1) 1500 7 12000 400 400 0.94 39 39

2.6 8.51
TCLP
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TABLE 1-1.  YOSD SURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
<1 <1 --Background Surface Soil Values† 7 150 <1 20 20 18 -- <1

mg/kg
22000 98

Unit % s.u. mg/kg mg/kg mg/kg mg/kg mg/kg
800

Method SW3550A SW9045D SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020

22.5(1)

TOTNO MEAS NO MEAS

Direct Contact Commercial RSL(2)

TOT TOT

180000 800

TETRAETHYL LEADLEAD (PB)-Sieved LEAD (PB) MERCURY (HG)CHROMIUM (CR) LEAD (PB)

TCL TOTTOT TOT TOT
mg/kg

TOT NO MEAS
mg/L mg/kg mg/kg mg/kg

580

SW8270C

4.0 0.0082

MDEQ Leaching to Groundwater Screening Level 22.5(1) 421

SELENIUM (SE)
Yale Oil of South Dakota Surface Soil Sampling-

INORGANICS & TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B/SW6020 SW6020 SW7471A SW6010B/SW6020 SW6010B/SW6020

TOTFraction

580

SILVER (AG)

0.0000471800000 140 140
5

1
0.00062Direct Contact Residential RSL(2) 22.5(1) 1500 7 12000 400 400 0.94 39 39

2.6 8.51
TCLP

37-SS-A 0-6 11/7/2012 9:37 5.2 8.1 4 235 < 1 13 J 167 < 1 < 1 < 1 < 1.8
38-SS-A 0-6 11/7/2012 10:30 5.7 8.1 5 172 < 1 24 J 165 < 1 < 1 < 1 < 3.5
38-SS-B 6-12 11/7/2012 10:50 6.0 8.4 4 103 < 1 13 J 176 < 1 < 1 < 1 < 27
38-SS-C 12-24 11/7/2012 12:15 6.9 8.5 5 134 < 1 24 J 129 < 1 < 1 < 1 < 3.6
39-SS-A 0-6 11/7/2012 14:15 7.7 8.5 3 121 < 1 14 J 150 < 1 < 1 < 1 < 27
39-SS-AD 0-6 11/7/2012 14:20 7.8 8.2 4 121 < 1 21 J 167 < 1 < 1 < 1 < 27
40-SS-A 0-6 11/8/2012 9:34 7.0 7.9 6 297 < 1 34 347 490 J < 1 < 1 < 1
40-SS-B 6-12 11/8/2012 10:17 7.2 7.8 8 330 < 1 20 387 751 J < 1 < 1 < 1
40-SS-C 12-24 11/8/2012 11:23 7.2 8.1 5 192 < 1 22 549 656 J < 1 < 1 < 1
41-SS-A 0-6 11/8/2012 16:16 6.7 7.5 6 340 < 1 24 1910 2590 J < 1 < 1 < 1
42-SS-A 0-6 11/8/2012 13:23 6.9 7.4 8 427 < 1 22 7170 5770 J < 1 < 1 < 1 < 3.6
42-SS-B 6-12 11/8/2012 14:00 9.0 7.2 8 600 < 1 23 3280 3930 J < 1 < 1 < 1 < 3.7
42-SS-C 12-24 11/8/2012 14:36 12 7.4 7 555 < 1 23 887 1280 J < 1 < 1 < 1 < 3.8
42-SS-CD 12-24 11/8/2012 14:44 12 7.3 8 467 < 1 24 713 2020 J < 1 < 1 < 1 < 3.8
43-SS-A 0-6 11/8/2012 15:35 5.6 7.8 8 266 < 1 24 327 465 J < 1 < 1 < 1 < 3.5
43-SS-B 6-12 11/8/2012 16:15 6.4 7.5 9 221 < 1 26 803 805 J < 1 < 1 < 1 < 3.6
43-SS-C 12-24 11/8/2012 16:45 7.1 7.7 6 146 < 1 19 261 290 J < 1 < 1 < 1 < 3.6
44-SS-A 0-6 11/2/2012 11:12 12 9.4 12 230 < 1 21 10200 6210 < 1 < 1 < 1 < 14
44-SS-B 6-12 11/2/2012 11:35 15 8.6 8 202 < 1 18 4510 4360 < 1 < 1 < 1 < 15
44-SS-C 12-24 11/2/2012 12:03 13 8.7 10 187 < 1 21 2560 2890 < 1 < 1 < 1 < 14
44-SS-CD 12-24 11/2/2012 12:08 14 8.4 8 174 < 1 19 1890 3030 < 1 < 1 < 1 < 15
45-SS-A 0-6 11/1/2012 14:10 9.9 7.7 12 278 < 1 20 4980 5090 < 1 < 1 < 1 < 14
45-SS-B 6-12 11/1/2012 14:28 11 7.7 12 194 < 1 18 4800 5930 < 1 < 1 < 1 < 14
45-SS-C 12-24 11/1/2012 14:47 19 8.5 18 167 < 1 20 9380 3750 < 1 < 1 < 1 < 15
46-SS-A 0-6 10/26/2012 14:00 11 7.8 8 1720 < 1 19 427 < 1 < 1 < 1 < 2.8
46-SS-B 6-12 10/26/2012 14:20 8.6 7.7 8 1320 < 1 26 839 < 1 < 1 < 1 < 0.37
46-SS-C 12-24 10/26/2012 14:40 8.1 7.8 6 1450 < 1 20 608 < 1 < 1 < 1 < 3.6
47-SS-A 0-6 10/18/2012 14:52 12 7.8 9 2940 J D < 1 19 338 < 1 < 1 < 1 < 0.38
47-SS-B 6-12 10/18/2012 15:13 14 7.7 9 2580 J < 1 28 615 < 1 < 1 < 1 < 0.39
47-SS-C 12-24 10/18/2012 16:14 12 7.7 8 1510 J < 1 21 1060 < 1 < 1 < 1 < 3.8
47-SS-CD 12-24 10/18/2012 16:18 11 7.8 9 883 J < 1 22 996 < 1 < 1 < 1 < 3.8
48-SS-A 0-6 10/18/2012 14:13 10 7.9 8 1410 J < 1 16 115 < 1 < 1 < 1
49-SS-A 0-6 10/25/2012 13:00 12 7.9 6 1020 < 1 16 1210 < 1 < 1 < 1
50-SS-A 0-6 10/25/2012 14:20 9.3 7.6 7 195 < 1 35 3530 < 1 < 1 < 1
51-SS-A 0-6 10/25/2012 15:45 8.4 8.1 3 221 < 1 17 65 < 1 < 1 < 1
52-SS-A 0-6 10/5/2012 9:35 4.0 8.0 6 25 < 1
53-SS-A 0-6 10/24/2012 9:30 8.6 7.8 5 115 < 1 13 16 32 < 1 < 1 < 1
54-SS-A 0-6 10/23/2012 14:50 14 7.1 9 580 < 1 15 52 < 1 < 1 < 1
54-SS-B 6-12 10/23/2012 15:40 14 7.0 21 974 < 1 15 52 < 1 < 1 < 1
54-SS-C 12-24 10/23/2012 16:05 18 6.3 10 1330 < 1 15 125 < 1 < 1 < 1
55-SS-A 0-6 10/23/2012 14:10 18 7.0 7 667 < 1 13 90 < 1 < 1 < 1
56-SS-A 0-6 10/23/2012 11:55 11 6.6 10 644 < 1 15 736 < 1 < 1 < 1
56-SS-B 6-12 10/23/2012 12:30 11 6.7 6 491 < 1 18 85 < 1 < 1 < 1
56-SS-C 12-24 10/23/2012 13:10 11 7.6 7 402 < 1 20 51 < 1 < 1 < 1
57-SS-A 0-6 10/23/2012 10:55 13 6.8 6 614 < 1 17 81 < 1 < 1 < 1
58-SS-A 0-6 10/19/2012 10:52 16 7.2 4 979 < 1 9 92 < 1 < 1 < 1
58-SS-B 6-12 10/23/2012 10:05 17 7.7 2 998 < 1 7 74 < 1 < 1 < 1
58-SS-C 12-24 10/23/2012 10:15 15 7.3 8 771 < 1 17 141 < 1 < 1 < 1
59-SS-A 0-6 10/24/2012 11:30 7.6 7.6 4 131 < 1 16 25 36 < 1 < 1 < 1
60-SS-A 0-6 10/24/2012 13:20 10 8.5 4 174 < 1 13 29 30 < 1 < 1 < 1
61-SS-A 0-6 10/25/2012 9:20 9.4 7.9 5 587 < 1 25 40 < 1 < 1 < 1
61-SS-B 6-12 10/25/2012 9:50 9.0 8.1 4 1320 < 1 28 29 < 1 < 1 < 1
61-SS-C 12-24 10/25/2012 10:20 11 8.1 6 262 < 1 23 26 < 1 < 1 < 1
62-SS-A 0-6 10/24/2012 15:30 13 7.9 6 187 < 1 20 19 30 < 1 < 1 < 1
63-SS-A 0-6 10/24/2012 14:50 14 7.7 6 162 < 1 27 16 18 < 1 < 1 < 1
63-SS-AD 0-6 10/24/2012 14:55 14 7.8 6 151 < 1 22 16 19 < 1 < 1 < 1
64-SS-A 0-6 10/10/2012 14:45 12 7.8 7 210 < 1 23 26 30 < 1 < 1 < 1
65-SS-A 0-6 10/10/2012 11:47 14 7.2 6 387 < 1 57 86 54 < 1 < 1 < 1
65-SS-B 6-12 10/10/2012 12:30 12 7.6 8 230 < 1 25 29 27 < 1 < 1 < 1
65-SS-C 12-24 10/10/2012 13:50 12 8.1 10 172 < 1 24 21 23 < 1 < 1 < 1
66-SS-A 0-6 10/9/2012 15:52 9.7 7.9 6 29 < 1
67-SS-A 0-6 10/17/2012 9:40 11 7.4 8 230 < 1 21 63 < 1 < 1 < 1
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TABLE 1-1.  YOSD SURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
<1 <1 --Background Surface Soil Values† 7 150 <1 20 20 18 -- <1

mg/kg
22000 98

Unit % s.u. mg/kg mg/kg mg/kg mg/kg mg/kg
800

Method SW3550A SW9045D SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020

22.5(1)

TOTNO MEAS NO MEAS

Direct Contact Commercial RSL(2)

TOT TOT

180000 800

TETRAETHYL LEADLEAD (PB)-Sieved LEAD (PB) MERCURY (HG)CHROMIUM (CR) LEAD (PB)

TCL TOTTOT TOT TOT
mg/kg

TOT NO MEAS
mg/L mg/kg mg/kg mg/kg

580

SW8270C

4.0 0.0082

MDEQ Leaching to Groundwater Screening Level 22.5(1) 421

SELENIUM (SE)
Yale Oil of South Dakota Surface Soil Sampling-

INORGANICS & TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B/SW6020 SW6020 SW7471A SW6010B/SW6020 SW6010B/SW6020

TOTFraction

580

SILVER (AG)

0.0000471800000 140 140
5

1
0.00062Direct Contact Residential RSL(2) 22.5(1) 1500 7 12000 400 400 0.94 39 39

2.6 8.51
TCLP

67-SS-B 6-12 10/17/2012 10:10 9.5 7.0 8 270 < 1 20 54 < 1 < 1 < 1
67-SS-C 12-24 10/17/2012 10:45 12 7.1 12 182 < 1 20 33 < 1 < 1 < 1
68-SS-A 0-6 10/17/2012 12:05 8.8 7.4 7 118 < 1
69-SS-A 0-6 10/17/2012 13:00 8.2 7.6 7 230 < 1 19 59 < 1 < 1 < 1
69-SS-B 6-12 10/17/2012 13:25 4.6 7.8 8 159 < 1 19 39 < 1 < 1 < 1
69-SS-C 12-24 10/17/2012 13:45 4.5 7.8 7 160 < 1 22 30 < 1 < 1 < 1
70N-SS-A 0-6 10/18/2012 10:10 8.7 8.1 9 143 217 < 1
70N-SS-AD 0-6 10/18/2012 10:11 7.2 7.5 7 122 209 < 1
70-SS-A 0-6 10/17/2012 15:00 5.8 7.9 6 41 < 1
71-SS-A 0-6 10/4/2012 14:24 7.7 7.8 7 26 33 < 1
71-SS-B 6-12 10/4/2012 14:51 12 7.8 8 53 37 < 1
71-SS-C 12-24 10/4/2012 15:50 12 8.0 8 27 25 < 1
72-SS-A 0-6 10/24/2012 13:50 9.7 8.0 7 92 29 < 1
73-SS-A 0-6 10/25/2012 11:00 9.0 7.9 8 358 < 1 21 35 < 1 < 1 < 1
74-SS-A 0-6 10/5/2012 9:55 8.2 7.9 12 531 < 1 26 45 < 1 < 1 < 1
75-SS-A 0-6 10/5/2012 10:59 5.8 8.1 9 220 < 1 22 57 < 1 < 1 < 1
75-SS-B 6-12 10/5/2012 11:17 5.1 8.2 11 209 < 1 22 48 < 1 < 1 < 1
75-SS-C 12-24 10/5/2012 11:38 4.9 8.3 9 214 < 1 24 55 < 1 < 1 < 1
76-SS-A 0-6 10/10/2012 15:35 10 7.6 11 212 < 1 21 52 73 < 1 < 1 < 1
77-SS-A 0-6 10/2/2012 10:30 3.4 8.0 11 187 < 1 18 45 < 1 < 1 < 1
77-SS-B 6-12 10/2/2012 10:47 2.5 8.4 27 207 < 1 20 46 < 1 < 1 < 1
77-SS-C 12-24 10/2/2012 11:20 5.4 8.5 8 211 < 1 26 52 < 1 < 1 < 1
78-SS-A 0-6 10/2/2012 16:16 2.8 7.6 12 175 < 1 19 34 < 1 < 1 < 1
79-SS-A 0-6 10/2/2012 16:00 4.4 7.4 9 289 < 1 20 54 < 1 < 1 < 1
80-SS-A 0-6 10/2/2012 15:40 4.9 7.6 9 168 < 1 19 61 < 1 < 1 < 1
81-SS-A 0-6 10/11/2012 15:30 8.9 8.3 7 71 < 1
82-SS-A 0-6 10/16/2012 10:33 7.9 7.9 6 284 < 1 25 89 < 1 < 1 < 1
82-SS-B 6-12 10/16/2012 11:00 10 7.9 6 168 < 1 25 39 < 1 < 1 < 1
82-SS-C 12-24 10/16/2012 11:40 11 7.7 7 166 < 1 25 45 < 1 < 1 < 1
83-SS-A 0-6 10/16/2012 15:30 6.3 8.2 9 55 < 1
84-SS-A 0-6 10/16/2012 13:35 6.0 8.4 14 205 < 1 25 24 < 1 < 1 < 1
84-SS-B 6-12 10/16/2012 14:00 6.4 8.5 6 156 < 1 21 20 < 1 < 1 < 1
84-SS-C 12-24 10/16/2012 14:35 5.0 8.5 6 123 < 1 20 15 < 1 < 1 < 1
85-SS-A 0-6 10/11/2012 14:00 7.2 8.4 7 35 < 1
86-SS-A 0-6 10/11/2012 13:10 5.3 8.4 6 29 < 1
87-SS-A 0-6 10/9/2012 14:00 12 7.2 4 24 < 1
88-SS-A 0-6 10/4/2012 11:17 4.6 7.8 6 21 25 < 1
89-SS-A 0-6 10/2/2012 13:40 3.4 7.6 5 154 < 1 22 23 < 1 < 1 < 1
90-SS-A 0-6 10/2/2012 14:00 4.2 7.9 7 164 < 1 22 27 < 1 < 1 < 1
91-SS-A 0-6 10/2/2012 14:20 5.2 7.5 6 163 < 1 22 27 < 1 < 1 < 1
91-SS-B 6-12 10/2/2012 14:35 8.8 7.6 8 158 < 1 25 21 < 1 < 1 < 1
91-SS-C 12-24 10/2/2012 15:00 7.4 8.0 6 161 < 1 22 16 < 1 < 1 < 1
92-SS-A 0-6 10/2/2012 15:30 3.8 8.3 7 177 < 1 25 19 < 1 < 1 < 1
93-SS-A 0-6 10/3/2012 9:50 3.1 9.0 8 151 < 1 24 13 < 1 < 1 < 1
93-SS-B 6-12 10/3/2012 10:05 2.1 9.5 6 131 < 1 22 10 < 1 < 1 < 1
93-SS-C 12-24 10/3/2012 10:30 3.0 9.2 7 128 < 1 25 10 < 1 < 1 < 1
94-SS-A 0-6 10/3/2012 14:00 8.5 7.9 7 185 < 1 25 27 < 1 < 1 < 1
94-SS-AD 0-6 10/3/2012 14:01 7.0 8.0 7 187 < 1 25 24 < 1 < 1 < 1
95-SS-A 0-6 10/3/2012 14:23 4.5 8.0 7 166 < 1 25 31 < 1 < 1 < 1
96-SS-A 0-6 10/3/2012 14:32 3.7 8.6 5 141 < 1 27 29 < 1 < 1 < 1
97-SS-A 0-6 10/12/2012 13:20 11 7.9 7 152 < 1 23 34 < 1 < 1 < 1
97-SS-B 6-12 10/12/2012 13:45 6.6 8.3 6 148 < 1 26 15 D < 1 < 1 < 1
97-SS-C 12-24 10/12/2012 14:30 5.8 8.0 6 137 < 1 23 17 D < 1 < 1 < 1
98-SS-A 0-6 10/11/2012 15:05 8.2 8.3 8 78 < 1
99-SS-A 0-6 10/12/2012 10:20 7.3 8.0 10 280 < 1 22 129 < 1 < 1 < 1
99-SS-B 6-12 10/12/2012 10:40 8.8 8.0 10 128 < 1 33 171 < 1 < 1 < 1
99-SS-C 12-24 10/12/2012 11:55 11 8.0 10 145 < 1 24 27 < 1 < 1 < 1
100-SS-A 0-6 10/12/2012 9:45 6.6 8.4 8 92 < 1
101-SS-A 0-6 10/11/2012 12:10 6.7 8.8 6 31 < 1
102-SS-A 0-6 10/9/2012 11:52 14 7.0 4 21 < 1
102-SS-B 6-12 10/9/2012 12:15 6.3 8.0 8 11 < 1
102-SS-C 12-24 10/9/2012 12:48 5.3 8.3 8 12 < 1

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Appendices\Appendix G\2013 ALL SS SB AND SEDIMENT GW SW RESULTS TABLE - March 2015.xlsx\SS PHY AND METALS\HLN\03/10/15\034 3 of 5



TABLE 1-1.  YOSD SURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
<1 <1 --Background Surface Soil Values† 7 150 <1 20 20 18 -- <1

mg/kg
22000 98

Unit % s.u. mg/kg mg/kg mg/kg mg/kg mg/kg
800

Method SW3550A SW9045D SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020

22.5(1)

TOTNO MEAS NO MEAS

Direct Contact Commercial RSL(2)

TOT TOT

180000 800

TETRAETHYL LEADLEAD (PB)-Sieved LEAD (PB) MERCURY (HG)CHROMIUM (CR) LEAD (PB)

TCL TOTTOT TOT TOT
mg/kg

TOT NO MEAS
mg/L mg/kg mg/kg mg/kg

580

SW8270C

4.0 0.0082

MDEQ Leaching to Groundwater Screening Level 22.5(1) 421

SELENIUM (SE)
Yale Oil of South Dakota Surface Soil Sampling-

INORGANICS & TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B/SW6020 SW6020 SW7471A SW6010B/SW6020 SW6010B/SW6020

TOTFraction

580

SILVER (AG)

0.0000471800000 140 140
5

1
0.00062Direct Contact Residential RSL(2) 22.5(1) 1500 7 12000 400 400 0.94 39 39

2.6 8.51
TCLP

102-SS-CD 12-24 10/9/2012 12:50 5.7 8.3 8 12 < 1
103-SS-A 0-6 10/9/2012 13:31 10 7.8 6 30 < 1
104-SS-A 0-6 10/4/2012 10:32 4.9 7.6 6 185 3 22 32 46 < 1 < 1 < 1
105-SS-A 0-6 10/4/2012 10:16 3.1 7.9 7 186 < 1 23 38 39 < 1 < 1 < 1
106-SS-A 0-6 10/3/2012 16:00 5.8 7.9 6 167 < 1 23 23 < 1 < 1 < 1
107-SS-A 0-6 10/3/2012 15:15 6.3 8.1 7 172 < 1 25 23 < 1 < 1 < 1
108-SS-A 0-6 10/11/2012 11:00 6.9 8.0 10 65 < 1
109-SS-A 0-6 10/11/2012 11:25 6.3 8.4 7 407 < 1
PS1-SS-A 0-6 11/29/2012 12:46 4.5 J 3 199 < 1 20 50 62 J < 1 < 1 < 1
PS2-SS-A 0-6 11/29/2012 9:30 8.5 J 3 213 < 1 27 123 434 J < 1 < 1 < 1
PS2-SS-B 6-12 11/29/2012 9:37 13 J 6 284 < 1 31 91 61 J < 1 < 1 < 1
PS2-SS-C 12-24 11/29/2012 9:45 13 J 9 200 < 1 29 23 24 J < 1 < 1 < 1
PS3-SS-A 0-6 11/29/2012 9:52 5.2 J 3 166 < 1 17 81 112 J < 1 < 1 < 1
PS4-SS-A 0-6 11/29/2012 10:01 5.4 J 3 121 < 1 25 43 66 J < 1 < 1 < 1
PS5-SS-A 0-6 11/29/2012 12:51 8.5 J 7 266 < 1 28 134 113 J < 1 < 1 < 1
PS6-SS-A 0-6 11/29/2012 10:10 11 J 3 195 < 1 21 140 195 J < 1 < 1 < 1
PS7-SS-A 0-6 11/29/2012 10:27 6.3 J 4 144 < 1 13 579 135 J < 1 < 1 < 1
PS8-SS-A 0-6 11/29/2012 10:35 7.1 J 5 280 < 1 19 177 312 J < 1 < 1 < 1
PS9-SS-A 0-6 11/29/2012 10:48 11 J 5 187 < 1 21 147 298 J < 1 < 1 < 1
PS10-SS-A 0-6 11/29/2012 10:57 7.6 J 5 230 < 1 20 476 854 J 5 < 1 < 1
PS11-SS-A 0-6 11/29/2012 11:08 5.6 J 4 187 < 1 19 52 94 J < 1 < 1 < 1
PS11-SS-B 6-12 11/29/2012 11:16 3.7 J 5 225 < 1 29 96 140 J < 1 < 1 < 1
PS11-SS-C 12-24 11/29/2012 11:23 2.8 J 5 180 < 1 26 46 33 J < 1 < 1 < 1
PS11-SS-CD 12-24 11/29/2012 11:24 13 J 6 204 < 1 30 43 72 J < 1 < 1 < 1
PS12-SS-A 0-6 11/29/2012 13:04 13 J 6 359 < 1 30 110 112 J < 1 < 1 < 1
PS13-SS-A 0-6 11/29/2012 13:13 7.8 J 5 473 < 1 21 441 227 J < 1 < 1 < 1
PS14-SS-A 0-6 11/29/2012 13:20 3.9 J 4 302 < 1 42 569 885 J < 1 < 1 < 1
PS15-SS-A 0-6 11/29/2012 13:29 3.6 J 11 1660 1 93 3560 4070 J < 1 < 1 < 1
PS16-SS-A 0-6 11/29/2012 13:57 4.6 J 3 149 < 1 14 56 88 J < 1 < 1 < 1
PS17-SS-A 0-6 11/29/2012 14:02 8.5 J 3 118 < 1 15 16 45 J < 1 < 1 < 1
PS18-SS-A 0-6 11/29/2012 14:09 10 J 5 333 < 1 28 1290 1320 J < 1 < 1 < 1
PS19-SS-A 0-6 11/29/2012 14:17 14 J 5 1620 2 30 667 1280 J < 1 < 1 < 1
PS20-SS-A 0-6 11/29/2012 14:25 8.0 J 8 1040 < 1 43 374 519 J < 1 < 1 < 1
PS21-SS-A 0-6 11/29/2012 14:33 8.1 J 3 264 < 1 22 127 228 J < 1 < 1 < 1
PS22-SS-A 0-6 11/29/2012 14:41 5.6 J 2 107 < 1 19 34 78 J < 1 < 1 < 1
PS22-SS-B 6-12 11/29/2012 14:49 13 J 64 290 < 1 44 125 92 J < 1 < 1 < 1
PS22-SS-C 12-24 11/29/2012 14:58 14 J 21 165 < 1 29 20 21 J < 1 < 1 < 1
PS23-SS-A 0-6 11/29/2012 15:13 10 J 50 400 2 43 324 491 J < 1 < 1 < 1
PS24-SS-A 0-6 11/30/2012 10:10 7.3 33 J 500 J < 1 37 J 307 379 < 1 < 1 < 1
PS25-SS-A 0-6 11/30/2012 10:13 10 59 J 597 J < 1 39 J 297 370 < 1 < 1 < 1
PS26-SS-A 0-6 11/30/2012 10:20 3.4 86 J 324 J < 1 23 J 134 269 < 1 < 1 < 1
PS27-SS-A 0-6 11/30/2012 10:49 8.5 55 J 289 J 2 23 J 499 1260 < 1 < 1 < 1
PS28-SS-A 0-6 11/30/2012 10:58 8.8 13 J 374 J < 1 31 J 769 976 < 1 < 1 < 1
PS29-SS-A 0-6 11/30/2012 11:07 8.2 8 J 380 J < 1 31 J 282 526 < 1 < 1 < 1
PS29-SS-B 6-12 11/30/2012 11:18 20 10 J 277 J < 1 26 J 61 109 < 1 < 1 < 1
PS29-SS-C 12-24 11/30/2012 11:25 16 9 J 194 J < 1 31 J 24 36 < 1 < 1 < 1
PS29-SS-CD 12-24 11/30/2012 11:26 14 10 J 201 J < 1 29 J 31 47 < 1 < 1 < 1
PS30-SS-A 0-6 11/30/2012 11:39 8.3 37 J 376 J < 1 25 J 93 113 < 1 < 1 < 1
PS31-SS-A 0-6 11/30/2012 11:48 16 46 J 613 J 1 36 J 302 329 < 1 < 1 < 1
PS32-SS-A 0-6 11/30/2012 11:56 9.9 21 J 308 J < 1 20 J 225 363 < 1 < 1 < 1
PS33-SS-A 0-6 11/30/2012 12:03 15 90 J 588 J 1 21 J 279 292 2 < 1 < 1
PS34-SS-A 0-6 11/30/2012 12:12 10 27 J 503 J < 1 26 J 271 418 < 1 < 1 < 1
PS35-SS-A 0-6 11/30/2012 12:22 7.8 22 J 1220 J 2 66 J 401 639 < 1 < 1 < 1
PS35-SS-AD 0-6 11/30/2012 12:24 5.8 11 J 684 J 2 32 J 520 750 < 1 < 1 < 1
TEL1-SS-A 0-6 11/28/2012 9:34 9.0 368 379 < 0.2 < 0.92
TEL2-SS-A 0-6 11/28/2012 9:42 9.1 173 191 < 0.2 < 3.7
TEL3-SSS-A 0-6 11/28/2012 9:50 11 206 183 < 0.2 < 1.9
TEL4-SS-A 0-6 11/27/2012 10:48 14 84 90 < 0.2 < 0.33
TEL5-SS-A 0-6 11/27/2012 10:50 3.9 144 217 < 0.2 < 0.87
TEL6-SS-A 0-6 11/28/2012 9:56 13 181 166 < 0.2 < 3.9
TEL6-SS-B 6-12 11/28/2012 10:02 8.1 67 93 < 0.2 < 0.91
TEL6-SS-C 12-24 11/28/2012 10:11 11 23 28 < 0.2 < 0.33
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TABLE 1-1.  YOSD SURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
<1 <1 --Background Surface Soil Values† 7 150 <1 20 20 18 -- <1

mg/kg
22000 98

Unit % s.u. mg/kg mg/kg mg/kg mg/kg mg/kg
800

Method SW3550A SW9045D SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020 SW6010B/SW6020

22.5(1)

TOTNO MEAS NO MEAS

Direct Contact Commercial RSL(2)

TOT TOT

180000 800

TETRAETHYL LEADLEAD (PB)-Sieved LEAD (PB) MERCURY (HG)CHROMIUM (CR) LEAD (PB)

TCL TOTTOT TOT TOT
mg/kg

TOT NO MEAS
mg/L mg/kg mg/kg mg/kg

580

SW8270C

4.0 0.0082

MDEQ Leaching to Groundwater Screening Level 22.5(1) 421

SELENIUM (SE)
Yale Oil of South Dakota Surface Soil Sampling-

INORGANICS & TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B/SW6020 SW6020 SW7471A SW6010B/SW6020 SW6010B/SW6020

TOTFraction

580

SILVER (AG)

0.0000471800000 140 140
5

1
0.00062Direct Contact Residential RSL(2) 22.5(1) 1500 7 12000 400 400 0.94 39 39

2.6 8.51
TCLP

TEL6-SS-CD 12-24 11/28/2012 10:13 8.7 20 26 < 0.2 < 0.33
TEL7-SS-A 0-6 11/28/2012 10:52 1.5 418 313 < 0.2 < 3.4
TEL8-SS-A 0-6 11/28/2012 11:01 12 561 448 < 0.2 < 3.8
TEL9-SS-A 0-6 11/27/2012 11:16 8.9 514 403 < 0.2 < 0.33
TEL10-SS-A 0-6 11/27/2012 11:22 7.7 304 284 < 0.2 < 0.90
TEL10-SS-B 6-12 11/27/2012 11:26 7.6 226 253 < 0.2 < 1.8
TEL10-SS-BD 6-12 11/27/2012 11:30 7.1 222 272 < 0.2 < 0.90
TEL10-SS-C 12-24 11/27/2012 11:43 7.1 305 350 < 0.2 < 1.8
TEL11-SS-A 0-6 11/28/2012 11:14 8.2 886 761 0.2 < 3.6
TEL12-SS-A 0-6 11/28/2012 11:30 4.3 446 570 < 0.2 < 3.5
TEL13-SS-A 0-6 11/28/2012 11:48 9.3 484 589 0.3 < 3.7
TEL14-SS-A 0-6 11/27/2012 13:07 15 293 318 < 0.2 < 2.0
TEL15-SS-A 0-6 11/27/2012 13:13 6.0 1100 1320 0.3 < 3.6
TEL16-SS-A 0-6 11/28/2012 13:58 8.8 541 555 < 0.2 < 1.8
TEL17-SS-A 0-6 11/28/2012 13:46 13 612 725 < 0.2 < 14
TEL18-SS-A 0-6 11/28/2012 14:10 5.8 1290 1480 0.4 < 27
TEL19-SS-A 0-6 11/27/2012 13:31 15 380 453 < 0.2 < 3.9
TEL20-SS-A 0-6 11/27/2012 13:38 12 3460 2510 1.5 < 3.8
TEL21-SS-A 0-6 11/28/2012 14:24 9.8 272 360 < 0.2 < 28
TEL22-SS-A 0-6 11/28/2012 14:37 8.9 188 178 < 0.2 < 3.7
TEL22-SS-B 6-12 11/28/2012 14:45 11 206 268 < 0.2 < 3.7
TEL22-SS-C 12-24 11/28/2012 14:53 14 160 177 < 0.2 < 3.9
TEL23-SS-A 0-6 11/28/2012 15:05 6.3 311 344 < 0.2 < 7.1
TEL24-SS-A 0-6 11/27/2012 14:00 14 157 154 < 0.2 < 3.9
TEL25-SS-A 0-6 11/27/2012 14:06 8.8 900 1010 0.7 < 3.7

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level

<0.53 Non-Detect Result that Exceeds an Associated Screening Level
5 Exceeds Total Characteristic Leaching 

  Procedure
(1) - Compared to http://deq.mt.gov/StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level development:  January 2015
†- Determined by the January 29, 2014 Background Soils Data Submittal, lowest value of SP-SS-A or NP-SS-A

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.
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TABLE 1-1.  YOSD SURFACE SOILS

Sample        
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SS-A 0-6 11/7/2012 16:27 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
2-SS-A 0-6 11/7/2012 14:33 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
2-SS-B 6-12 11/7/2012 15:13 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
2-SS-C 12-24 11/7/2012 15:41 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
3-SS-A 0-6 11/7/2012 16:09 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
4-SS-A 0-6 10/30/2012 12:52 < 0.23 D 0.26 * < 0.12 D 0.33 < 0.12 D < 0.12 D < 0.12 D < 0.23 D < 4.6 D 8.6 7.9 14
5-SS-A 0-6 10/30/2012 11:46 < 5.0 D 6.2 * < 2.2 D < 15 D 1.8 5.4 7.2 45 * 2230 * 720 * 3680 * 7900 *
6-SS-A 0-6 10/30/2012 11:03 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
7-SS-A 0-6 10/30/2012 10:29 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
8-SS-A 0-6 10/30/2012 9:45 < 0.11 0.47 * 0.043 0.87 0.97 0.074 1.0 < 0.11 7.7 12 12 27
9-SS-A 0-6 11/7/2012 10:33 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
9-SS-B 6-12 11/7/2012 11:04 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
9-SS-C 12-24 11/7/2012 12:02 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
10-SS-A 0-6 10/19/2012 13:36 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
10-SS-B 6-12 10/19/2012 14:03 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
10-SS-C 12-24 10/19/2012 14:35 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
11-SS-A 0-6 10/30/2012 13:43 < 0.22 D < 0.11 D < 0.11 D < 5.0 D < 0.30 D < 0.50 D < 0.80 D 1.5 104 * 97 * 152 * 354 *
11-SS-AD 0-6 10/30/2012 13:45 < 0.21 D < 0.11 D < 0.11 D < 4.0 D < 0.30 D < 0.11 D < 0.30 D 1.4 98 81 * 136 * 316 *
12-SS-A 0-6 10/30/2012 14:11 < 0.21 D < 0.10 D < 0.10 D < 3.0 D 0.38 0.66 1.0 0.35 66 70 * 110 * 200 *
12-SS-B 6-12 10/30/2012 15:03 < 1.1 D 0.68 * < 0.53 D 20 * 3.2 3.6 6.7 4.7 * 504 * 494 * 911 * 1750 *
12-SS-C 12-24 10/30/2012 15:37 < 0.22 D 0.45 * < 0.11 D 11 * < 0.60 D 1.8 1.8 1.4 156 * 251 * 307 * 626 *
13-SS-A 0-6 10/31/2012 11:25 < 0.24 D 0.51 * 0.11 J 0.58 0.63 0.12 0.75 < 0.24 D 6.3 17 12 31
14-SS-A 0-6 10/31/2012 11:57 < 0.20 D < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 10 < 2.2 8.9
15-SS-A 0-6 10/31/2012 12:54 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
16-SS-A 0-6 10/31/2012 13:20 < 2.3 D < 1.1 D < 1.1 D < 1.0 D < 1.1 D < 1.1 D < 1.1 D < 8.0 D 452 * < 46 D 569 * 1690 *
17-SS-A 0-6 10/31/2012 13:47 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
18-SS-A 0-6 10/31/2012 14:41 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
19-SS-A 0-6 10/25/2012 16:55 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
20-SS-A 0-6 11/6/2012 11:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
20-SS-B 6-12 11/6/2012 11:25 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
20-SS-C 12-24 11/6/2012 11:50 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
21-SS-A 0-6 11/6/2012 9:42 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 2.5 < 2.1 < 2.1 < 2.1 3.6
21-SS-B 6-12 11/6/2012 10:00 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
21-SS-C 12-24 11/6/2012 10:20 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
22-SS-A 0-6 11/6/2012 13:30 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 2.3
22-SS-B 6-12 11/6/2012 14:10 < 0.11 < 0.053 < 0.053 < 0.20 D < 0.053 < 0.053 < 0.053 < 0.11 2.7 2.5 2.4 10
22-SS-C 12-24 11/6/2012 15:33 < 0.11 < 0.055 < 0.055 < 0.20 D < 0.055 < 0.055 < 0.055 < 0.11 3.3 3.6 3.9 12
23-SS-A 0-6 11/7/2012 9:34 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
25-SS-A 0-6 10/31/2012 15:22 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
25-SS-B 6-12 10/31/2012 15:56 < 0.12 0.049 J* < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 2.0 J 3.8 < 2.4 11
25-SS-C 12-24 10/31/2012 16:30 < 4.4 D 8.1 * 8.3 < 14 D 13 10 24 15 * 1030 * 453 * 1470 * 3190 *
26-SS-A 0-6 11/8/2012 9:35 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
26-SS-B 6-12 11/8/2012 10:05 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
26-SS-C 12-24 11/8/2012 10:50 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
27-SS-A 0-6 11/8/2012 15:00 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
28-SS-A 0-6 11/8/2012 13:30 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
28-SS-B 6-12 11/8/2012 13:42 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
28-SS-C 12-24 11/8/2012 14:15 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
29-SS-A 0-6 11/1/2012 10:55 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
29-SS-B 6-12 11/1/2012 11:26 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
29-SS-C 12-24 11/1/2012 12:43 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
30-SS-A 0-6 11/1/2012 10:15 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
31-SS-A 0-6 10/26/2012 11:25 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
31-SS-B 6-12 10/26/2012 11:45 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
31-SS-C 12-24 10/26/2012 12:12 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
32-SS-A 0-6 10/19/2012 9:45 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
33-SS-A 0-6 10/25/2012 12:05 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 2.8 13
34-SS-A 0-6 10/18/2012 12:27 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 2.1
35-SS-A 0-6 10/18/2012 11:39 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
36-SS-A 0-6 11/6/2012 14:04 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
36-SS-B 6-12 11/6/2012 14:37 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1

100.08
MDEQ - RBSLs Residential Surface 0.040.08 10
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TABLE 1-1.  YOSD SURFACE SOILS

Sample        
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100.08
MDEQ - RBSLs Residential Surface 0.040.08 10
MDEQ - RBSLs Commercial Surface 0.04

Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ Leaching to Groundwater Screening Level

240
56

TOTAL XYLENE
C9-C10 

AROMATICSO-XYLENE
MA-VPH

VPH VPH

100

MA-VPH

mg/kg

METHYL TERT-
BUTYL ETHER

MA-VPH
VPH

mg/kg

M-P XYLENE
MA-VPH

TOLUENE
MA-VPH

VPH
mg/kg

VPH
mg/kg

ETHYLBENZENE

60 100

Fraction VPH VPH
Unit mg/kg mg/kgmg/kgmg/kg mg/kgmg/kg

70
100

6

65

9
4

200
100 100

10

MA-VPH

700

VPH
mg/kg

VPH VPH
mg/kg

200

280

MA-VPH MA-VPHMA-VPH
VPH

NAPHTHALENEYale Oil of South Dakota Surface Soil Sampling-VPH BENZENE C5-C8 ALIPHATICS
C9-C12 

ALIPHATICS
Method MA-VPH MA-VPH

VPH

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH

36-SS-C 12-24 11/6/2012 15:35 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
37-SS-A 0-6 11/7/2012 9:37 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 3.2 < 2.1 2.0 9.4
38-SS-A 0-6 11/7/2012 10:30 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
38-SS-B 6-12 11/7/2012 10:50 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
38-SS-C 12-24 11/7/2012 12:15 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
39-SS-A 0-6 11/7/2012 14:15 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
39-SS-AD 0-6 11/7/2012 14:20 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
40-SS-A 0-6 11/8/2012 9:34 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
40-SS-B 6-12 11/8/2012 10:17 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 2.3
40-SS-C 12-24 11/8/2012 11:23 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
41-SS-A 0-6 11/8/2012 16:16 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
42-SS-A 0-6 11/8/2012 13:23 < 0.11 < 0.054 0.12 < 0.054 0.32 0.14 0.46 0.12 2.2 < 2.1 1.4 4.1
42-SS-B 6-12 11/8/2012 14:00 < 0.11 < 0.055 0.20 0.062 0.62 0.18 0.80 0.15 2.7 < 2.2 2.8 7.2
42-SS-C 12-24 11/8/2012 14:36 < 0.11 < 0.057 0.14 0.077 0.54 0.16 0.70 0.16 2.7 < 2.3 2.3 7.0
42-SS-CD 12-24 11/8/2012 14:44 < 0.11 < 0.057 0.11 0.074 0.49 0.14 0.63 0.15 2.8 < 2.3 1.5 5.7
43-SS-A 0-6 11/8/2012 15:35 < 0.11 < 0.053 0.15 < 0.053 0.25 0.095 0.35 0.18 < 2.1 < 2.1 2.3 3.6
43-SS-B 6-12 11/8/2012 16:15 < 0.53 D < 0.27 D 0.26 < 0.60 D 0.56 0.29 0.86 < 0.70 D 39 9.8 30 121 *
43-SS-C 12-24 11/8/2012 16:45 < 0.11 < 0.054 < 0.054 0.041 0.12 < 0.054 0.12 < 0.11 < 2.2 2.0 3.2 6.1
44-SS-A 0-6 11/2/2012 11:12 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 J < 0.057 J < 0.057 J < 0.11 < 2.3 J < 2.3 < 2.3 J 1.9
44-SS-B 6-12 11/2/2012 11:35 < 2.0 D < 1.0 D 2.4 < 10 D 20 J 13 J 33 J 9.5 * 862 J * 669 * 1060 J * 2240 *
44-SS-C 12-24 11/2/2012 12:03 < 4.6 D < 2.3 D 2.1 < 10 D 15 J 14 J 28 J 12 * 1430 J * 930 * 1940 J * 3890 *
44-SS-CD 12-24 11/2/2012 12:08 < 2.0 D < 1.0 D 1.6 < 10 D 6.8 J 8.0 J 15 J 10 * 670 J * 964 * 887 J * 2330 *
45-SS-A 0-6 11/1/2012 14:10 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 3.1 < 2.2 1.3 15
45-SS-B 6-12 11/1/2012 14:28 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 4.5 < 2.2 2.0 19
45-SS-C 12-24 11/1/2012 14:47 < 1.2 D < 0.62 D < 0.62 D < 5.0 D 2.0 4.0 6.0 13 * 902 * 459 * 1550 * 3140 *
46-SS-A 0-6 10/26/2012 14:00 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
46-SS-B 6-12 10/26/2012 14:20 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
46-SS-C 12-24 10/26/2012 14:40 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
47-SS-A 0-6 10/18/2012 14:52 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
47-SS-B 6-12 10/18/2012 15:13 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
47-SS-C 12-24 10/18/2012 16:14 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
47-SS-CD 12-24 10/18/2012 16:18 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
48-SS-A 0-6 10/18/2012 14:13 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
49-SS-A 0-6 10/25/2012 13:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 2.2
50-SS-A 0-6 10/25/2012 14:20 < 0.11 < 0.055 < 0.055 < 0.40 D < 0.055 0.099 0.099 < 0.11 9.0 5.3 12 32
51-SS-A 0-6 10/25/2012 15:45 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 1.9 3.4
52-SS-A 0-6 10/5/2012 9:35 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
53-SS-A 0-6 10/24/2012 9:30 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
54-SS-A 0-6 10/23/2012 14:50 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
54-SS-B 6-12 10/23/2012 15:40 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
54-SS-C 12-24 10/23/2012 16:05 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 2.7 3.6
55-SS-A 0-6 10/23/2012 14:10 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
56-SS-A 0-6 10/23/2012 11:55 < 0.11 < 0.056 < 0.056 < 0.056 0.050 J < 0.056 0.050 J < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
56-SS-B 6-12 10/23/2012 12:30 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
56-SS-C 12-24 10/23/2012 13:10 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 3.9 < 2.2 < 2.2 6.3
57-SS-A 0-6 10/23/2012 10:55 < 0.12 < 0.058 < 0.058 0.050 J 0.31 0.14 0.44 0.15 < 2.3 < 2.3 < 2.3 2.0 J
58-SS-A 0-6 10/19/2012 10:52 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
58-SS-B 6-12 10/23/2012 10:05 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
58-SS-C 12-24 10/23/2012 10:15 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
59-SS-A 0-6 10/24/2012 11:30 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
60-SS-A 0-6 10/24/2012 13:20 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
61-SS-A 0-6 10/25/2012 9:20 < 0.11 < 0.055 < 0.055 < 0.20 D < 0.055 0.053 0.053 4.0 * 84 2.8 106 * 365 *
61-SS-B 6-12 10/25/2012 9:50 < 0.11 < 0.055 < 0.055 < 0.20 D < 0.055 0.067 0.067 3.2 66 4.6 89 314 *
61-SS-C 12-24 10/25/2012 10:20 < 0.11 < 0.056 < 0.056 < 0.20 D < 0.056 0.083 0.083 0.80 32 4.2 41 114 *
62-SS-A 0-6 10/24/2012 15:30 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 5.0 < 2.3 2.1 J 9.6
63-SS-A 0-6 10/24/2012 14:50 < 2.3 D < 1.2 D < 1.2 D 17 * 0.92 J 4.2 5.1 22 * 1190 * 331 * 2380 * 3840 *
63-SS-AD 0-6 10/24/2012 14:55 < 2.3 D < 1.2 D < 1.2 D 21 * 1.0 J 5.2 6.3 25 * 1400 * 397 * 2730 * 4400 *
64-SS-A 0-6 10/10/2012 14:45 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 0.060 0.060 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
65-SS-A 0-6 10/10/2012 11:47 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 0.061 J < 2.3 < 2.3 < 2.3 < 2.3
65-SS-B 6-12 10/10/2012 12:30 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 0.072 J < 2.3 < 2.3 < 2.3 < 2.3
65-SS-C 12-24 10/10/2012 13:50 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
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TABLE 1-1.  YOSD SURFACE SOILS

Sample        
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100.08
MDEQ - RBSLs Residential Surface 0.040.08 10
MDEQ - RBSLs Commercial Surface 0.04

Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ Leaching to Groundwater Screening Level

240
56

TOTAL XYLENE
C9-C10 

AROMATICSO-XYLENE
MA-VPH

VPH VPH

100

MA-VPH

mg/kg

METHYL TERT-
BUTYL ETHER

MA-VPH
VPH

mg/kg

M-P XYLENE
MA-VPH

TOLUENE
MA-VPH

VPH
mg/kg

VPH
mg/kg

ETHYLBENZENE

60 100

Fraction VPH VPH
Unit mg/kg mg/kgmg/kgmg/kg mg/kgmg/kg

70
100

6

65

9
4

200
100 100

10

MA-VPH

700

VPH
mg/kg

VPH VPH
mg/kg

200

280

MA-VPH MA-VPHMA-VPH
VPH

NAPHTHALENEYale Oil of South Dakota Surface Soil Sampling-VPH BENZENE C5-C8 ALIPHATICS
C9-C12 

ALIPHATICS
Method MA-VPH MA-VPH

VPH

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH

66-SS-A 0-6 10/9/2012 15:52 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
67-SS-A 0-6 10/17/2012 9:40 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
67-SS-B 6-12 10/17/2012 10:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
67-SS-C 12-24 10/17/2012 10:45 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
68-SS-A 0-6 10/17/2012 12:05 < 0.11 < 0.055 < 0.055 < 0.055 0.054 J 0.067 0.12 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
69-SS-A 0-6 10/17/2012 13:00 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
69-SS-B 6-12 10/17/2012 13:25 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
69-SS-C 12-24 10/17/2012 13:45 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
70N-SS-A 0-6 10/18/2012 10:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
70N-SS-AD 0-6 10/18/2012 10:11 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
70-SS-A 0-6 10/17/2012 15:00 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
71-SS-A 0-6 10/4/2012 14:24 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
71-SS-B 6-12 10/4/2012 14:51 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
71-SS-C 12-24 10/4/2012 15:50 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
72-SS-A 0-6 10/24/2012 13:50 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
73-SS-A 0-6 10/25/2012 11:00 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 0.14 < 2.2 < 2.2 2.2 3.9
74-SS-A 0-6 10/5/2012 9:55 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
75-SS-A 0-6 10/5/2012 10:59 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
75-SS-B 6-12 10/5/2012 11:17 < 0.11 < 0.053 < 0.053 0.071 0.19 < 0.10 D 0.19 < 0.11 < 2.1 < 2.1 < 2.1 1.8
75-SS-C 12-24 10/5/2012 11:38 < 0.11 < 0.053 < 0.053 0.056 0.14 < 0.20 D 0.14 0.053 J < 2.1 < 2.1 < 2.1 2.4
76-SS-A 0-6 10/10/2012 15:35 < 0.11 < 0.056 < 0.056 < 0.056 0.045 J 0.061 0.11 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
77-SS-A 0-6 10/2/2012 10:30 < 0.10 < 0.052 < 0.052 < 0.052 0.11 < 0.052 0.11 0.21 < 2.1 < 2.1 < 2.1 < 2.1
77-SS-B 6-12 10/2/2012 10:47 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 0.10 < 2.1 < 2.1 < 2.1 < 2.1
77-SS-C 12-24 10/2/2012 11:20 < 0.11 < 0.053 < 0.053 0.058 0.16 < 0.40 D 0.50 0.20 < 2.1 < 2.1 < 2.1 < 2.1
78-SS-A 0-6 10/2/2012 16:16 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 0.053 < 2.1 < 2.1 < 2.1 < 2.1
79-SS-A 0-6 10/2/2012 16:00 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
80-SS-A 0-6 10/2/2012 15:40 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
81-SS-A 0-6 10/11/2012 15:30 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
82-SS-A 0-6 10/16/2012 10:33 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
82-SS-B 6-12 10/16/2012 11:00 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
82-SS-C 12-24 10/16/2012 11:40 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
83-SS-A 0-6 10/16/2012 15:30 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
84-SS-A 0-6 10/16/2012 13:35 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
84-SS-B 6-12 10/16/2012 14:00 < 0.11 < 0.053 < 0.053 < 0.053 0.050 J 0.041 J 0.092 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
84-SS-C 12-24 10/16/2012 14:35 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
85-SS-A 0-6 10/11/2012 14:00 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 0.36 11 < 2.2 8.3 41
86-SS-A 0-6 10/11/2012 13:10 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
87-SS-A 0-6 10/9/2012 14:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
88-SS-A 0-6 10/4/2012 11:17 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
89-SS-A 0-6 10/2/2012 13:40 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
90-SS-A 0-6 10/2/2012 14:00 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
91-SS-A 0-6 10/2/2012 14:20 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
91-SS-B 6-12 10/2/2012 14:35 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
91-SS-C 12-24 10/2/2012 15:00 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
92-SS-A 0-6 10/2/2012 15:30 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
93-SS-A 0-6 10/3/2012 9:50 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
93-SS-B 6-12 10/3/2012 10:05 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.10 < 2.0 < 2.0 < 2.0 < 2.0
93-SS-C 12-24 10/3/2012 10:30 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
94-SS-A 0-6 10/3/2012 14:00 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
94-SS-AD 0-6 10/3/2012 14:01 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
95-SS-A 0-6 10/3/2012 14:23 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
96-SS-A 0-6 10/3/2012 14:32 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
97-SS-A 0-6 10/12/2012 13:20 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
97-SS-B 6-12 10/12/2012 13:45 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
97-SS-C 12-24 10/12/2012 14:30 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
98-SS-A 0-6 10/11/2012 15:05 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
99-SS-A 0-6 10/12/2012 10:20 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
99-SS-B 6-12 10/12/2012 10:40 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
99-SS-C 12-24 10/12/2012 11:55 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
100-SS-A 0-6 10/12/2012 9:45 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 0.083 2.4 < 2.1 1.7 17
101-SS-A 0-6 10/11/2012 12:10 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
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TABLE 1-1.  YOSD SURFACE SOILS

Sample        
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100.08
MDEQ - RBSLs Residential Surface 0.040.08 10
MDEQ - RBSLs Commercial Surface 0.04

Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ Leaching to Groundwater Screening Level

240
56

TOTAL XYLENE
C9-C10 

AROMATICSO-XYLENE
MA-VPH

VPH VPH

100

MA-VPH

mg/kg

METHYL TERT-
BUTYL ETHER

MA-VPH
VPH

mg/kg

M-P XYLENE
MA-VPH

TOLUENE
MA-VPH

VPH
mg/kg

VPH
mg/kg

ETHYLBENZENE

60 100

Fraction VPH VPH
Unit mg/kg mg/kgmg/kgmg/kg mg/kgmg/kg

70
100

6

65

9
4

200
100 100

10

MA-VPH

700

VPH
mg/kg

VPH VPH
mg/kg

200

280

MA-VPH MA-VPHMA-VPH
VPH

NAPHTHALENEYale Oil of South Dakota Surface Soil Sampling-VPH BENZENE C5-C8 ALIPHATICS
C9-C12 

ALIPHATICS
Method MA-VPH MA-VPH

VPH

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH

102-SS-A 0-6 10/9/2012 11:52 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
102-SS-B 6-12 10/9/2012 12:15 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
102-SS-C 12-24 10/9/2012 12:48 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
102-SS-CD 12-24 10/9/2012 12:50 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
103-SS-A 0-6 10/9/2012 13:31 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
104-SS-A 0-6 10/4/2012 10:32 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
105-SS-A 0-6 10/4/2012 10:16 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
106-SS-A 0-6 10/3/2012 16:00 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
107-SS-A 0-6 10/3/2012 15:15 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
108-SS-A 0-6 10/11/2012 11:00 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.1 < 2.1 3.8 6.6
109-SS-A 0-6 10/11/2012 11:25 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

VQs - Validator Qualifiers
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TABLE 1-1.  YOSD SURFACE SOILS

Sample        
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SS-A 0-6 11/7/2012 16:27 128 < 0.035 < 0.035 < 0.035 < 0.035 < 0.035 0.091 * 0.084 0.047 0.037 < 0.035 < 0.035 0.056 < 0.035 0.17 < 0.035 < 0.035 0.055
2-SS-A 0-6 11/7/2012 14:33 219 * < 10 57 25 120 < 0.035 < 0.035 < 0.035 < 0.035 < 0.035 0.094 * 0.075 0.045 < 0.035 0.051 < 0.035 0.052 < 0.035 0.16 < 0.035 < 0.035 0.055
2-SS-B 6-12 11/7/2012 15:13 488 * 10 146 90 383 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 0.092 * < 0.036 0.046 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 0.052
2-SS-C 12-24 11/7/2012 15:41 501 * 12 117 104 342 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038
3-SS-A 0-6 11/7/2012 16:09 266 * < 11 65 49 169 < 0.036 < 0.036 < 0.036 < 0.036 0.043 0.13 * 0.11 0.074 0.073 0.11 < 0.036 0.11 < 0.036 0.19 < 0.036 0.040 0.12
4-SS-A 0-6 10/30/2012 12:52 387 * < 23 J 88 J 78 J 244 J < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 0.087 * 0.069 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 0.15 < 0.038 < 0.038 < 0.038
5-SS-A 0-6 10/30/2012 11:46 3230 * 1230 J * 345 J 565 J * 2520 J < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 1.6 U < 0.54 < 0.54
6-SS-A 0-6 10/30/2012 11:03 116 < 0.0036 0.013 < 0.0036 0.098 0.22 * 0.25 * 0.19 0.086 0.18 0.24 < 0.0036 0.54 0.015 0.16 < 0.0036 0.20 0.50
7-SS-A 0-6 10/30/2012 10:29 330 * < 22 J 120 J 57 J 245 J < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 0.083 * < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037
8-SS-A 0-6 10/30/2012 9:45 501 * < 22 J 116 J 95 J 304 J < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.011 0.011 0.0095 0.0058 0.0073 < 0.0036 0.011 < 0.0036 0.018 0.0098 U 0.0065 0.011
9-SS-A 0-6 11/7/2012 10:33 148 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 0.056 * 0.060 0.036 0.034 < 0.018 < 0.018 0.042 < 0.018 0.097 < 0.018 < 0.018 0.047
9-SS-B 6-12 11/7/2012 11:04 60 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.012 0.010 0.0079 0.0039 0.0072 < 0.0036 0.0089 < 0.0036 0.018 < 0.0036 0.0038 0.0084
9-SS-C 12-24 11/7/2012 12:02 < 11 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018
10-SS-A 0-6 10/19/2012 13:36 136 0.0055 0.074 0.011 0.16 0.28 * 0.41 * 0.26 * 0.28 0.19 0.31 0.098 * 0.76 0.044 0.37 * 0.012 U 0.48 0.70
10-SS-B 6-12 10/19/2012 14:03 163 0.021 0.19 0.020 0.35 0.58 * 0.74 * 0.46 * 0.55 0.55 0.62 0.19 * 1.5 0.14 0.64 * 0.051 1.1 1.3
10-SS-C 12-24 10/19/2012 14:35 34 < 0.0037 0.011 < 0.0037 0.026 0.038 0.072 * 0.054 0.034 0.029 0.038 0.013 0.10 0.0089 0.063 0.0052 U 0.064 0.084
11-SS-A 0-6 10/30/2012 13:43 8690 * 583 J * 1680 J 2620 J * 6030 J < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54
11-SS-AD 0-6 10/30/2012 13:45 4550 * 170 J 880 J 1180 J * 2850 J < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53
12-SS-A 0-6 10/30/2012 14:11 861 * < 126 J 313 J 186 J 716 J < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52 < 0.52
12-SS-B 6-12 10/30/2012 15:03 1700 * < 126 J 381 J 341 J 1110 J 2.0 < 0.053 < 0.053 0.069 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 0.34 < 0.053 0.69 0.33 0.079
12-SS-C 12-24 10/30/2012 15:37 3330 * 161 J 700 J 717 J * 2180 J < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55
13-SS-A 0-6 10/31/2012 11:25 5850 * 1070 * 1730 1300 * 4740 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020
14-SS-A 0-6 10/31/2012 11:57 3210 * 620 * 955 850 * 2840 < 0.074 < 0.074 < 0.074 0.27 0.26 * 0.40 * 0.37 * 0.14 0.20 0.26 < 0.074 0.87 < 0.074 0.39 * < 0.074 0.69 0.72
15-SS-A 0-6 10/31/2012 12:54 326 * 16 91 61 211 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
16-SS-A 0-6 10/31/2012 13:20 1560 * 635 * 202 310 1240 < 0.0038 0.71 < 0.0038 0.10 0.026 0.044 * 0.054 0.040 0.029 0.042 < 0.0038 0.090 1.5 0.060 < 0.0038 1.6 0.11
17-SS-A 0-6 10/31/2012 13:47 113 < 0.0039 < 0.0039 < 0.0039 < 0.0039 0.0074 0.020 0.017 0.0093 0.0083 0.011 < 0.0039 0.021 < 0.0039 0.023 < 0.0039 0.0082 0.020
18-SS-A 0-6 10/31/2012 14:41 462 * < 23 128 80 293 0.15 0.58 < 0.078 1.5 2.3 * 2.6 * 2.2 * 1.4 1.3 2.0 0.68 * 6.6 0.49 2.2 * 0.27 U 4.3 5.0
19-SS-A 0-6 10/25/2012 16:55 717 * < 12 189 191 608 < 0.079 < 0.079 < 0.079 < 0.079 0.20 * 0.50 * 0.33 * 0.28 0.27 0.35 < 0.079 0.40 < 0.079 0.50 * < 0.079 0.10 0.55
20-SS-A 0-6 11/6/2012 11:00 459 * < 23 133 65 313 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 0.089 * 0.073 < 0.038 < 0.038 < 0.038 < 0.038 0.042 < 0.038 0.15 < 0.038 < 0.038 0.039
20-SS-B 6-12 11/6/2012 11:25 234 * < 24 50 < 24 157 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 0.052 * 0.046 0.021 < 0.020 < 0.020 < 0.020 0.026 < 0.020 0.082 < 0.020 < 0.020 0.025
20-SS-C 12-24 11/6/2012 11:50 53 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 0.0097 0.0081 < 0.0041 < 0.0041 < 0.0041 < 0.0041 0.0048 < 0.0041 0.016 < 0.0041 < 0.0041 < 0.0041
21-SS-A 0-6 11/6/2012 9:42 1230 * < 31 315 211 848 0.25 1.4 0.35 2.1 2.5 * 3.4 * 2.7 * 3.0 1.6 2.2 1.0 * 6.7 1.0 3.4 * 0.65 5.7 5.8
21-SS-B 6-12 11/6/2012 10:00 899 * < 33 198 106 517 < 0.019 < 0.019 < 0.019 0.033 0.070 0.14 * 0.12 0.11 0.080 0.074 < 0.019 0.19 < 0.019 0.17 < 0.019 0.10 0.15
21-SS-C 12-24 11/6/2012 10:20 36 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 0.011 0.011 0.0050 0.0044 < 0.0039 < 0.0039 0.010 < 0.0039 0.020 < 0.0039 0.0061 0.0091
22-SS-A 0-6 11/6/2012 13:30 1920 * 35 460 412 * 1540 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 0.13 < 0.071 < 0.071 < 0.071 0.11 < 0.071 < 0.071 < 0.071 < 0.071 0.12
22-SS-B 6-12 11/6/2012 14:10 3850 * 98 735 1000 * 2670 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071
22-SS-C 12-24 11/6/2012 15:33 4270 * 135 883 1180 * 3370 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073
23-SS-A 0-6 11/7/2012 9:34 645 * < 32 131 90 424 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 0.23 * 0.17 0.18 0.079 0.089 < 0.072 0.13 < 0.072 0.38 * < 0.072 < 0.072 0.15
25-SS-A 0-6 10/31/2012 15:22 1850 * 206 * 134 574 * 1170 25 0.48 < 0.078 0.22 1.0 * 1.0 * 0.97 * 0.32 0.51 0.85 < 0.078 2.0 0.43 0.74 * 0.97 0.78 1.6
25-SS-B 6-12 10/31/2012 15:56 6880 * 1740 * 1120 1840 * 5350 8.0 0.18 < 0.082 < 0.082 0.24 * 0.47 * 0.48 * 0.20 0.30 0.34 < 0.082 0.43 0.24 0.54 * 0.84 0.24 0.56
25-SS-C 12-24 10/31/2012 16:30 13400 * 5660 * 1350 2610 * 10300 8.7 < 0.076 < 0.076 < 0.076 0.18 0.32 * 0.33 * 0.15 0.19 0.31 < 0.076 0.34 0.55 0.43 * 3.3 0.51 0.48
26-SS-A 0-6 11/8/2012 9:35 1320 * 194 241 233 912 < 0.071 0.13 < 0.071 0.46 0.71 * 0.84 * 0.79 * 0.68 0.50 0.70 < 0.071 1.7 0.15 0.92 * < 0.071 0.89 1.6
26-SS-B 6-12 11/8/2012 10:05 4710 * 1530 * 576 1660 * 4340 4.3 13 < 0.073 26 24 * 32 * 19 * 9.9 15 * 40 * 5.9 * 73 11 11 * 2.8 74 66
26-SS-C 12-24 11/8/2012 10:50 27100 * 5210 * 6560 8920 * 26000 7.0 10 < 0.55 32 32 * 51 * 29 * 14 13 * 39 * < 0.55 86 14 19 * 3.7 81 88
27-SS-A 0-6 11/8/2012 15:00 1210 * 112 304 159 771 < 0.072 < 0.072 < 0.072 < 0.072 0.18 1.0 * 0.32 * 0.41 0.27 0.33 0.23 * 0.36 < 0.072 0.54 * < 0.072 0.17 0.44
28-SS-A 0-6 11/8/2012 13:30 527 * 20 218 74 493 < 0.036 < 0.036 < 0.036 < 0.036 0.057 0.28 * 0.10 0.089 0.071 0.078 < 0.036 0.13 < 0.036 0.21 * < 0.036 0.048 0.14
28-SS-B 6-12 11/8/2012 13:42 586 * 24 145 86 407 < 0.037 < 0.037 < 0.037 0.057 < 0.037 0.24 * 0.11 0.052 0.049 0.075 < 0.037 0.11 < 0.037 0.17 < 0.037 0.10 0.11
28-SS-C 12-24 11/8/2012 14:15 1400 * 38 226 289 948 0.042 < 0.038 < 0.038 < 0.038 < 0.038 0.20 * 0.12 0.087 0.069 0.039 < 0.038 < 0.038 < 0.038 0.17 < 0.038 < 0.038 < 0.038
29-SS-A 0-6 11/1/2012 10:55 2730 * 80 402 1300 * 2330 < 0.27 < 0.27 < 0.27 1.5 6.4 * 7.1 * 6.6 * 2.7 3.1 * 5.5 1.6 * 12 0.28 5.3 * < 0.27 2.4 12
29-SS-B 6-12 11/1/2012 11:26 1460 * 67 313 417 * 1170 < 0.27 < 0.27 < 0.27 0.54 0.61 * 0.98 * 0.90 * 0.34 0.32 0.67 < 0.27 1.6 < 0.27 1.3 * < 0.27 0.96 1.5
29-SS-C 12-24 11/1/2012 12:43 1730 * 117 478 430 * 1380 < 0.28 < 0.28 < 0.28 0.42 0.30 * < 0.28 < 0.28 < 0.28 < 0.28 0.61 < 0.28 0.94 < 0.28 < 0.28 < 0.28 0.54 0.94
30-SS-A 0-6 11/1/2012 10:15 849 * < 21 188 183 643 < 0.053 < 0.053 < 0.053 < 0.053 0.15 0.29 * 0.30 * 0.16 0.12 0.19 < 0.053 0.36 < 0.053 0.40 * < 0.053 0.087 0.37
31-SS-A 0-6 10/26/2012 11:25 1270 * < 33 260 192 584 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 0.069 < 0.056 < 0.056 < 0.056 < 0.056 0.062
31-SS-B 6-12 10/26/2012 11:45 1780 * 21 256 383 867 0.0080 < 0.0078 < 0.0078 < 0.0078 0.069 0.054 * 0.065 0.035 0.044 0.064 < 0.0078 0.13 < 0.0078 0.073 0.013 U 0.044 0.13
31-SS-C 12-24 10/26/2012 12:12 1750 * 22 333 251 810 < 0.057 < 0.057 < 0.057 < 0.057 0.20 0.31 * 0.28 * 0.17 0.17 0.28 < 0.057 0.51 < 0.057 0.34 * < 0.057 0.13 0.48
32-SS-A 0-6 10/19/2012 9:45 222 * < 10 36 35 96 0.0070 < 0.0069 < 0.0069 < 0.0069 0.0083 0.023 * 0.018 0.0079 0.0085 0.034 < 0.0069 0.014 < 0.0069 0.027 0.012 U B 0.010 0.024
33-SS-A 0-6 10/25/2012 12:05 72
34-SS-A 0-6 10/18/2012 12:27 67
35-SS-A 0-6 10/18/2012 11:39 61
36-SS-A 0-6 11/6/2012 14:04 1880 * 25 J 369 502 * 1340 4.6 46 < 1.2 137 187 * 147 * 127 * 74 91 * 164 * 49 * 407 * 50 102 * 4.4 * 392 320 *
36-SS-B 6-12 11/6/2012 14:37 208 * < 21 35 < 21 89 0.021 < 0.017 0.034 0.048 0.038 0.11 * 0.12 0.19 0.10 0.084 < 0.017 0.11 < 0.017 0.22 * 0.023 0.043 0.091
36-SS-C 12-24 11/6/2012 15:35 224 * < 24 34 < 24 95 < 0.020 < 0.020 < 0.020 0.14 0.23 * 0.38 * 0.26 * 0.30 0.22 0.19 < 0.020 0.46 0.046 0.35 * < 0.020 0.29 0.41
37-SS-A 0-6 11/7/2012 9:37 1320 * < 32 194 255 780 < 0.035 < 0.035 0.055 0.098 0.049 0.14 * 0.14 0.24 0.098 0.11 < 0.035 0.16 < 0.035 0.35 * < 0.035 0.10 0.23
38-SS-A 0-6 11/7/2012 10:30 1320 * < 42 316 197 675 < 0.071 < 0.071 0.23 0.094 0.078 0.54 * 0.30 * 0.95 0.23 0.18 < 0.071 0.25 < 0.071 1.2 * < 0.071 0.091 0.21
38-SS-B 6-12 11/7/2012 10:50 3010 * 91 723 756 * 2470 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 0.81 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53 < 0.53
38-SS-C 12-24 11/7/2012 12:15 1490 * 35 381 192 1030 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072
39-SS-A 0-6 11/7/2012 14:15 8640 * 1490 * 1960 3140 * 8540 < 0.54 < 0.54 < 0.54 2.5 < 0.54 < 0.54 < 0.54 < 0.54 < 0.54 1.1 < 0.54 < 0.54 1.0 < 0.54 < 0.54 1.5 0.76
39-SS-AD 0-6 11/7/2012 14:20 9500 * 1590 * 2080 3440 * 9160 < 0.54 < 0.54 < 0.54 2.3 < 0.54 < 0.54 1.1 * 0.60 < 0.54 0.95 < 0.54 < 0.54 0.85 < 0.54 < 0.54 1.2 0.69
40-SS-A 0-6 11/8/2012 9:34 504 * < 22 134 83 434 < 0.036 < 0.036 < 0.036 0.057 0.042 0.32 * 0.15 0.10 0.15 0.078 0.14 * 0.096 < 0.036 0.19 < 0.036 0.036 0.094
40-SS-B 6-12 11/8/2012 10:17 975 * 87 152 188 700 < 0.036 < 0.036 < 0.036 0.22 0.32 * 0.32 * 0.30 * 0.33 0.40 0.44 < 0.036 0.93 0.19 0.45 * < 0.036 0.52 0.80
40-SS-C 12-24 11/8/2012 11:23 6610 * 1540 * 1540 2150 * 6550 0.27 < 0.072 < 0.072 0.16 < 0.072 < 0.072 < 0.072 0.24 < 0.072 0.49 < 0.072 0.47 0.28 < 0.072 0.14 0.41 0.57
41-SS-A 0-6 11/8/2012 16:16 1640 * 88 312 375 1230 0.072 < 0.071 0.61 0.31 0.89 * 1.3 * 0.96 * 2.0 1.1 1.2 0.44 * 1.6 < 0.071 1.8 * 0.086 0.41 2.0
42-SS-A 0-6 11/8/2012 13:23 1620 * 78 273 283 983 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 0.31 < 0.072 < 0.072 < 0.072 0.20 < 0.072 < 0.072 0.095 0.096 0.24
42-SS-B 6-12 11/8/2012 14:00 1780 * 142 298 404 * 1200 0.22 < 0.073 < 0.073 < 0.073 0.12 0.082 * 0.27 * 0.15 < 0.073 < 0.073 < 0.073 0.13 < 0.073 0.29 * < 0.073 0.12 0.092
42-SS-C 12-24 11/8/2012 14:36 9420 * 1970 * 1320 1880 * 6440 3.2 < 0.076 < 0.076 0.13 0.12 0.11 * 0.32 * 0.18 0.088 0.17 < 0.076 0.17 0.36 0.34 * 0.32 0.48 0.20
42-SS-CD 12-24 11/8/2012 14:44 8830 * 1670 * 1420 1740 * 6730 2.6 < 0.076 < 0.076 0.11 0.17 0.12 * 0.30 * 0.20 0.10 0.13 < 0.076 0.19 0.27 0.36 * 0.26 0.41 0.22
43-SS-A 0-6 11/8/2012 15:35 1400 * 37 313 204 894 0.20 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 0.16 < 0.071 < 0.071 < 0.071 0.093 < 0.071 0.29 * < 0.071 0.095 < 0.071
43-SS-B 6-12 11/8/2012 16:15 2100 * 106 450 450 * 1690 0.28 < 0.071 < 0.071 < 0.071 0.11 < 0.071 0.24 * 0.15 0.077 0.083 < 0.071 0.12 < 0.071 0.26 * < 0.071 0.13 0.14
43-SS-C 12-24 11/8/2012 16:45 1640 * 63 275 271 973 0.32 < 0.072 < 0.072 0.098 0.11 < 0.072 0.24 * 0.14 < 0.072 0.30 < 0.072 0.088 < 0.072 0.30 * 0.11 0.10 < 0.072
44-SS-A 0-6 11/2/2012 11:12 19100 * 1090 * 5840 4590 * 15600 < 0.28 J < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 J < 0.28 < 0.28 J < 0.28 J < 0.28 J
44-SS-B 6-12 11/2/2012 11:35 1640 * 266 * 591 415 * 1660 2.6 J < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 0.34 < 0.29 < 0.29 0.35 J < 0.29 1.2 J 0.51 J 0.36 J
44-SS-C 12-24 11/2/2012 12:03 12000 * 2900 * 3840 3370 * 11800 4.2 J < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 0.53 < 0.29 < 0.29 0.68 J < 0.29 1.5 J 0.89 J 0.46 J
44-SS-CD 12-24 11/2/2012 12:08 16400 * 3540 * 5070 4390 * 15300 9.4 J < 0.29 < 0.29 0.60 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 1.6 J < 0.29 3.3 J 2.5 J 1.1 J
45-SS-A 0-6 11/1/2012 14:10 31200 * 4320 * 10300 8320 * 27800 0.34 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 0.38 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 0.51 0.46
45-SS-B 6-12 11/1/2012 14:28 38500 * 7650 * 12500 11700 * 37200 1.2 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 0.35 < 0.28 < 0.28 0.37 < 0.28 0.36 U 0.67 0.39
45-SS-C 12-24 11/1/2012 14:47 33700 * 10000 * 8150 10600 * 32500 44 < 0.31 < 0.31 1.5 < 0.31 < 0.31 < 0.31 < 0.31 < 0.31 < 0.31 < 0.31 < 0.31 5.0 < 0.31 9.2 * 8.7 2.0
46-SS-A 0-6 10/26/2012 14:00 307 * < 11 62 36 149 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 0.13 * < 0.056 < 0.056 < 0.056 0.079 < 0.056 0.097 < 0.056 < 0.056 < 0.056 < 0.056 0.085
46-SS-B 6-12 10/26/2012 14:20 999 * < 11 243 204 705 0.0090 < 0.0073 < 0.0073 0.0097 0.019 < 0.0073 0.044 < 0.0073 0.029 0.055 < 0.0073 0.058 < 0.0073 0.060 0.010 U 0.025 0.052
46-SS-C 12-24 10/26/2012 14:40 370 * < 11 85 63 208 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 0.18 * 0.16 0.17 0.13 0.14 < 0.072 0.12 < 0.072 0.38 * < 0.072 < 0.072 0.14
47-SS-A 0-6 10/18/2012 14:52 91
47-SS-B 6-12 10/18/2012 15:13 151
47-SS-C 12-24 10/18/2012 16:14 540 * 15 158 98 353 < 0.076 < 0.076 0.19 0.17 0.22 * 0.52 * 0.58 * 0.29 0.21 0.28 < 0.076 0.44 < 0.076 0.55 * < 0.076 0.13 0.55
47-SS-CD 12-24 10/18/2012 16:18 575 * 13 168 130 400 < 0.075 < 0.075 0.29 0.19 0.33 * 0.79 * 0.91 * 0.42 0.29 0.39 < 0.075 0.63 < 0.075 0.71 * < 0.075 0.17 0.80
48-SS-A 0-6 10/18/2012 14:13 85
49-SS-A 0-6 10/25/2012 13:00 9390 * 391 * 2220 2850 * 7770 0.20 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 0.13 < 0.038 0.14 0.17 0.14
50-SS-A 0-6 10/25/2012 14:20 544 * 21 129 110 385 0.039 < 0.0073 < 0.0073 0.035 0.058 0.12 * 0.080 0.064 0.070 0.082 < 0.0073 0.16 0.010 0.12 0.015 0.089 0.16
51-SS-A 0-6 10/25/2012 15:45 1020 * 21 191 275 716 0.10 0.14 < 0.0073 0.38 0.69 * 0.99 * 0.90 * 0.60 0.69 1.0 0.13 * 2.0 0.13 0.71 * 0.079 1.5 2.0
52-SS-A 0-6 10/5/2012 9:35 64
53-SS-A 0-6 10/24/2012 9:30 136 < 0.0036 < 0.0036 0.0074 0.012 0.033 0.063 * 0.038 0.032 0.050 0.052 < 0.0036 0.079 0.0041 0.057 < 0.0036 0.040 0.074
54-SS-A 0-6 10/23/2012 14:50 155 0.018 0.0065 0.018 0.053 0.18 0.20 * 0.21 * 0.098 0.16 0.20 < 0.0039 0.34 0.016 0.16 0.020 0.19 0.29
54-SS-B 6-12 10/23/2012 15:40 129 0.013 < 0.0039 0.013 0.015 0.033 0.050 * 0.066 0.030 0.061 0.059 < 0.0039 0.079 0.0046 0.048 0.014 0.048 0.070
54-SS-C 12-24 10/23/2012 16:05 106 0.013 < 0.0040 0.018 0.022 0.082 0.057 * 0.099 0.035 0.084 0.096 0.020 0.18 0.0056 0.063 0.016 0.080 0.14
55-SS-A 0-6 10/23/2012 14:10 123 0.016 < 0.0041 0.022 0.030 0.080 0.13 * 0.13 0.081 0.095 0.10 < 0.0041 0.16 0.0068 0.14 0.014 0.074 0.14
56-SS-A 0-6 10/23/2012 11:55 305 * < 11 77 61 176 0.014 < 0.0038 0.029 0.045 0.16 0.21 * 0.23 * 0.14 0.16 0.17 < 0.0038 0.25 0.0078 0.23 * 0.014 0.091 0.22
56-SS-B 6-12 10/23/2012 12:30 232 * 14 85 56 207 < 0.037 < 0.037 0.061 0.050 0.11 0.26 * 0.30 * 0.23 0.16 0.20 < 0.037 0.26 < 0.037 0.31 * < 0.037 0.089 0.20
56-SS-C 12-24 10/23/2012 13:10 779 * 63 162 123 443 < 0.037 < 0.037 0.039 < 0.037 < 0.037 0.13 * 0.14 0.095 0.082 0.085 < 0.037 0.11 < 0.037 0.22 * < 0.037 0.052 0.080
57-SS-A 0-6 10/23/2012 10:55 225 * < 12 54 58 155 0.12 0.11 1.3 1.0 1.0 * 3.0 * 2.5 * 2.2 1.5 1.3 1.0 * 1.1 0.18 2.9 * 0.11 0.33 1.3
58-SS-A 0-6 10/19/2012 10:52 203 * < 12 39 24 88 0.0056 < 0.0040 0.060 0.068 0.12 0.22 * 0.24 * 0.12 0.17 0.19 0.031 * 0.24 0.0045 0.18 0.0081 U 0.071 0.20
58-SS-B 6-12 10/23/2012 10:05 128 0.0071 < 0.0040 0.079 0.080 0.37 * 0.27 * 0.47 * 0.20 0.23 0.35 0.073 * 0.76 0.010 0.30 * 0.0080 0.16 0.68
58-SS-C 12-24 10/23/2012 10:15 236 * 19 45 62 158 0.0073 < 0.0039 0.068 0.066 0.28 * 0.26 * 0.47 * 0.26 0.30 0.26 0.078 * 0.46 0.0097 0.37 * 0.0076 0.11 0.44
59-SS-A 0-6 10/24/2012 11:30 162 < 0.0036 0.015 0.0066 0.038 0.12 0.18 * 0.10 0.11 0.15 0.11 < 0.0036 0.24 0.012 0.16 < 0.0036 0.10 0.22
60-SS-A 0-6 10/24/2012 13:20 128 < 0.019 < 0.019 < 0.019 < 0.019 0.048 0.16 * 0.083 0.15 0.049 0.11 < 0.019 0.048 < 0.019 0.14 < 0.019 0.022 0.057
61-SS-A 0-6 10/25/2012 9:20 589 * 262 * 90 66 453 < 0.018 < 0.018 < 0.018 0.028 0.038 0.10 * 0.085 0.085 0.064 0.072 < 0.018 0.095 < 0.018 0.13 < 0.018 0.051 0.11

-- <0.0042 0.023 <0.0042 -- 0.037<0.0042 0.019 0.027 0.025 -- 0.012 0.013 <0.0042 0.035
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TABLE 1-1.  YOSD SURFACE SOILS
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61-SS-B 6-12 10/25/2012 9:50 535 * 175 101 52 367 < 0.018 < 0.018 < 0.018 0.032 0.027 0.077 * 0.067 0.061 0.049 0.055 < 0.018 0.097 0.021 0.11 < 0.018 0.051 0.090
61-SS-C 12-24 10/25/2012 10:20 1070 * 600 * 52 133 809 < 0.0075 < 0.0075 < 0.0075 0.0076 0.012 0.038 * 0.037 0.029 0.027 0.022 < 0.0075 0.036 0.039 0.050 0.054 0.026 0.039
62-SS-A 0-6 10/24/2012 15:30 135 0.011 0.017 0.0093 0.055 0.11 0.10 * 0.11 0.057 0.10 0.14 0.021 * 0.47 0.015 0.082 0.015 0.11 0.35
63-SS-A 0-6 10/24/2012 14:50 6030 * 3370 * 406 1270 * 5240 8.7 0.16 < 0.0039 0.085 0.035 0.040 * 0.047 0.024 0.034 0.054 0.014 0.12 0.51 0.051 3.1 0.72 0.11
63-SS-AD 0-6 10/24/2012 14:55 6220 * 3250 * 381 1320 * 5140 7.0 0.13 < 0.0039 0.072 0.018 0.034 * 0.030 0.024 0.030 0.048 0.013 0.10 0.50 0.041 2.5 0.53 0.099
64-SS-A 0-6 10/10/2012 14:45 242 * < 11 65 42 157 0.0069 0.014 0.030 0.087 0.25 * 0.32 * 0.31 * 0.15 0.21 0.34 0.042 * 0.56 0.015 0.22 * 0.0061 0.25 0.47
65-SS-A 0-6 10/10/2012 11:47 428 * < 12 61 146 255 < 0.039 < 0.039 < 0.039 0.043 0.31 * 0.49 * < 0.039 0.36 < 0.039 0.64 < 0.039 0.86 0.053 0.44 * < 0.039 0.49 0.84
65-SS-B 6-12 10/10/2012 12:30 282 * < 11 51 64 138 0.014 0.040 0.0080 0.071 0.29 * 0.37 * 0.24 * 0.21 0.13 0.36 0.076 * 0.78 0.043 0.32 * 0.074 0.57 0.74
65-SS-C 12-24 10/10/2012 13:50 180 0.0052 < 0.0038 0.0057 < 0.0038 0.049 0.083 * 0.080 0.047 0.036 0.074 < 0.0038 0.12 0.0043 0.065 < 0.0038 0.066 0.11
66-SS-A 0-6 10/9/2012 15:52 107
67-SS-A 0-6 10/17/2012 9:40 182 0.0074 < 0.0037 0.027 0.097 0.060 0.099 * 0.093 0.14 0.11 0.11 < 0.0037 0.15 0.0085 0.037 0.0083 U 0.074 0.14
67-SS-B 6-12 10/17/2012 10:10 157 0.0040 < 0.0037 0.011 0.013 0.026 0.032 * 0.057 0.047 0.054 0.045 < 0.0037 0.071 < 0.0037 0.020 < 0.0037 0.034 0.058
67-SS-C 12-24 10/17/2012 10:45 116 0.0048 < 0.0038 0.014 0.014 0.026 0.037 * 0.057 0.048 0.035 0.041 < 0.0038 0.068 < 0.0038 0.020 < 0.0038 0.033 0.062
68-SS-A 0-6 10/17/2012 12:05 114
69-SS-A 0-6 10/17/2012 13:00 139 0.0097 < 0.0036 0.012 0.023 0.049 0.076 * 0.073 0.068 0.046 0.082 < 0.0036 0.091 0.0041 0.018 0.0093 U 0.031 0.086
69-SS-B 6-12 10/17/2012 13:25 68 0.0091 0.023 0.0077 0.066 0.11 0.14 * 0.15 0.12 0.11 0.17 < 0.0035 0.25 0.018 0.023 0.013 U 0.16 0.18
69-SS-C 12-24 10/17/2012 13:45 51 0.0055 < 0.0035 0.0050 0.0061 0.015 0.029 * 0.023 0.020 0.020 0.027 < 0.0035 0.030 < 0.0035 0.012 0.0048 U 0.012 0.026
70N-SS-A 0-6 10/18/2012 10:10 222 * < 11 40 33 102 0.024 < 0.018 0.34 0.24 0.28 * 0.59 * 0.68 * 0.63 0.28 0.34 0.16 * 0.52 0.038 0.57 * 0.050 U 0.19 0.51
70N-SS-AD 0-6 10/18/2012 10:11 193
70-SS-A 0-6 10/17/2012 15:00 60
71-SS-A 0-6 10/4/2012 14:24 131
71-SS-B 6-12 10/4/2012 14:51 149
71-SS-C 12-24 10/4/2012 15:50 107
72-SS-A 0-6 10/24/2012 13:50 129
73-SS-A 0-6 10/25/2012 11:00 442 * < 11 131 79 285 0.054 0.094 < 0.0073 0.26 0.23 * 0.38 * 0.27 * 0.21 0.17 0.26 0.081 * 0.66 0.13 0.30 * 0.20 0.54 0.61
74-SS-A 0-6 10/5/2012 9:55 299 * 26 109 39 232 0.020 0.016 0.0069 J 0.088 0.19 0.21 * 0.23 * 0.11 0.13 0.18 0.071 * 0.38 0.024 0.11 0.025 0.25 0.33
75-SS-A 0-6 10/5/2012 10:59 642 * < 11 250 98 461 0.033 0.17 0.034 0.44 0.74 * 0.92 * 0.90 * 0.46 0.40 0.62 0.13 * 1.6 0.16 0.58 * 0.10 1.4 1.2
75-SS-B 6-12 10/5/2012 11:17 699 * 13 277 116 518 0.042 0.21 0.052 0.48 0.99 * 1.1 * 0.99 * 0.56 0.43 0.78 0.18 * 2.1 0.23 1.0 * 0.13 1.7 1.4
75-SS-C 12-24 10/5/2012 11:38 998 * 38 266 124 538 0.018 0.087 0.026 0.21 0.49 * 0.58 * 0.55 * 0.30 0.24 0.36 0.096 * 0.87 0.089 0.55 * 0.040 0.75 0.71
76-SS-A 0-6 10/10/2012 15:35 255 * < 11 64 40 142 0.052 0.082 0.049 0.43 0.80 * 1.4 * 0.92 * 0.52 0.78 1.2 0.14 * 2.2 0.11 0.84 * 0.040 1.3 1.6
77-SS-A 0-6 10/2/2012 10:30 289 * < 10 81 41 187 0.012 0.11 0.015 0.45 0.68 * 1.1 * 1.0 * 0.42 0.34 0.69 0.16 * 1.8 0.11 0.66 * 0.023 0.98 1.4
77-SS-B 6-12 10/2/2012 10:47 428 * < 10 136 83 323 0.16 0.59 0.041 1.5 1.6 * 2.7 * 2.2 * 1.1 1.1 1.7 0.44 * 4.4 0.64 2.1 * 0.49 3.4 3.7
77-SS-C 12-24 10/2/2012 11:20 715 * < 11 202 106 432 0.099 0.53 0.021 1.3 1.6 * 2.4 * 2.0 * 0.91 0.81 1.5 0.39 * 4.5 0.51 1.9 * 0.21 3.3 3.7
78-SS-A 0-6 10/2/2012 16:16 91
79-SS-A 0-6 10/2/2012 16:00 162 < 0.0035 < 0.0035 < 0.0035 < 0.0035 0.015 0.026 * 0.037 < 0.0035 0.015 0.010 < 0.0035 0.023 < 0.0035 < 0.0035 < 0.0035 0.0086 0.021
80-SS-A 0-6 10/2/2012 15:40 252 * < 11 119 < 11 124 0.0065 < 0.0035 0.016 0.039 0.14 0.21 * 0.23 * 0.16 0.21 0.18 < 0.0035 0.28 0.0044 0.28 * < 0.0035 0.12 0.26
81-SS-A 0-6 10/11/2012 15:30 597 * 34 119 140 393 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 0.19
82-SS-A 0-6 10/16/2012 10:33 252 * < 11 43 37 137 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018
82-SS-B 6-12 10/16/2012 11:00 80 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
82-SS-C 12-24 10/16/2012 11:40 51 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
83-SS-A 0-6 10/16/2012 15:30 84 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.014 0.011 < 0.0036 0.0047 < 0.0036 < 0.0036 0.0081 < 0.0036 0.015 < 0.0036 < 0.0036 0.0059
84-SS-A 0-6 10/16/2012 13:35 100 0.0059 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 0.0050 < 0.0035 < 0.0035 < 0.0035 0.0084 < 0.0035 0.014 < 0.0035 < 0.0035 0.0079
84-SS-B 6-12 10/16/2012 14:00 243 * 48 46 34 162 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
84-SS-C 12-24 10/16/2012 14:35 132 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
85-SS-A 0-6 10/11/2012 14:00 516 * 87 96 75 315 < 0.036 < 0.036 < 0.036 < 0.036 0.039 < 0.036 < 0.036 0.044 < 0.036 0.061 < 0.036 0.11 < 0.036 < 0.036 < 0.036 < 0.036 0.087
86-SS-A 0-6 10/11/2012 13:10 45 < 0.0035 < 0.0035 < 0.0035 0.0062 0.030 0.036 * 0.033 0.012 0.028 0.040 < 0.0035 0.078 < 0.0035 0.035 < 0.0035 0.021 0.064
87-SS-A 0-6 10/9/2012 14:00 137
88-SS-A 0-6 10/4/2012 11:17 127
89-SS-A 0-6 10/2/2012 13:40 95
90-SS-A 0-6 10/2/2012 14:00 260 * < 10 178 < 10 196 < 0.0069 < 0.0069 < 0.0069 < 0.0069 0.011 0.027 * 0.024 0.0093 0.0088 0.0097 < 0.0069 0.025 < 0.0069 0.033 < 0.0069 < 0.0069 0.019
91-SS-A 0-6 10/2/2012 14:20 315 * < 11 201 < 11 207 < 0.0035 < 0.0035 < 0.0035 < 0.0035 0.024 0.042 * 0.050 < 0.0035 0.028 0.017 < 0.0035 0.029 < 0.0035 < 0.0035 < 0.0035 0.0090 0.024
91-SS-B 6-12 10/2/2012 14:35 197 < 0.0037 < 0.0037 < 0.0037 < 0.0037 0.025 0.046 * 0.037 < 0.0037 0.030 0.025 < 0.0037 0.036 < 0.0037 < 0.0037 < 0.0037 0.012 0.031
91-SS-C 12-24 10/2/2012 15:00 217 * < 11 129 < 11 135 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.033 * 0.031 < 0.0036 0.021 < 0.0036 < 0.0036 0.033 < 0.0036 < 0.0036 < 0.0036 0.013 0.029
92-SS-A 0-6 10/2/2012 15:30 107 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
93-SS-A 0-6 10/3/2012 9:50 28
93-SS-B 6-12 10/3/2012 10:05 < 10
93-SS-C 12-24 10/3/2012 10:30 < 10
94-SS-A 0-6 10/3/2012 14:00 164
94-SS-AD 0-6 10/3/2012 14:01 47
95-SS-A 0-6 10/3/2012 14:23 110 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.0093 0.022 * 0.023 0.015 0.0056 0.0070 < 0.0033 0.019 < 0.0033 < 0.0033 < 0.0033 0.0078 0.016
96-SS-A 0-6 10/3/2012 14:32 93 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.027 0.039 * 0.047 0.029 0.012 0.023 < 0.0033 0.060 < 0.0033 0.066 < 0.0033 0.035 0.047
97-SS-A 0-6 10/12/2012 13:20 62 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0096 0.019 0.018 0.0056 0.0088 0.0086 < 0.0038 0.020 < 0.0038 0.020 < 0.0038 0.0048 0.017
97-SS-B 6-12 10/12/2012 13:45 26 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
97-SS-C 12-24 10/12/2012 14:30 21 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
98-SS-A 0-6 10/11/2012 15:05 110 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.010 0.017 0.019 0.018 0.015 0.021 < 0.0036 0.030 < 0.0036 0.029 < 0.0036 0.0090 0.026
99-SS-A 0-6 10/12/2012 10:20 69 < 0.0036 < 0.0036 < 0.0036 0.042 0.14 0.15 * 0.17 0.051 0.11 0.18 0.028 * 0.36 < 0.0036 0.094 < 0.0036 0.088 0.29
99-SS-B 6-12 10/12/2012 10:40 1220 * 732 * 25 121 899 0.30 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.013 0.012 0.0038 0.0043 < 0.0036 < 0.0036 0.012 0.017 0.015 0.23 0.011 0.0086
99-SS-C 12-24 10/12/2012 11:55 1010 * 620 * 16 87 762 1.4 0.010 < 0.0037 0.0047 0.0081 0.015 0.013 < 0.0037 0.0041 0.0062 < 0.0037 0.017 0.049 0.016 0.91 0.033 0.014
100-SS-A 0-6 10/12/2012 9:45 105 < 0.0036 0.011 < 0.0036 0.12 0.30 * 0.29 * 0.21 * 0.082 0.21 0.40 0.041 * 0.88 0.016 0.11 < 0.0036 0.39 0.75
101-SS-A 0-6 10/11/2012 12:10 47 < 0.0036 < 0.0036 < 0.0036 0.0046 0.028 0.043 * 0.029 0.013 0.027 0.035 < 0.0036 0.071 < 0.0036 0.033 < 0.0036 0.018 0.059
102-SS-A 0-6 10/9/2012 11:52 52
102-SS-B 6-12 10/9/2012 12:15 16
102-SS-C 12-24 10/9/2012 12:48 17
102-SS-CD 12-24 10/9/2012 12:50 17
103-SS-A 0-6 10/9/2012 13:31 58
104-SS-A 0-6 10/4/2012 10:32 115
105-SS-A 0-6 10/4/2012 10:16 72
106-SS-A 0-6 10/3/2012 16:00 249 * < 11 114 18 157 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.020 0.039 * 0.051 0.030 0.013 0.017 < 0.0033 0.037 < 0.0033 0.079 < 0.0033 0.014 0.032
107-SS-A 0-6 10/3/2012 15:15 152 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.024 0.045 * 0.052 0.022 0.021 0.022 < 0.0033 0.050 < 0.0033 0.079 < 0.0033 0.031 0.044
108-SS-A 0-6 10/11/2012 11:00 386 * 55 96 42 223 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036
109-SS-A 0-6 10/11/2012 11:25 100 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 0.028 < 0.018 < 0.018 < 0.018 < 0.018 0.022

NOTES:

2.5 Exceeds Direct Contact Commercial RSL

1360 Exceeds Direct Contact Residential RSL

3.1
22

1.79
<0.53

R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

Exceeds MDEQ Leaching to Groundwater Screening Level

Non-Detect Result that Exceeds an Associated Screening Level
†- Determined by the January 29, 2014 Background Soils Data Submittal, lowest value of SP-SS-A or NP-SS-A

J - Associated numerical value is an estimated quantity because quality control criteria were not met.

(1) - EPA RSL Version used for screening level development:  January 2015

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SS-A 0-6 11/7/2012 16:27
2-SS-A 0-6 11/7/2012 14:33
2-SS-B 6-12 11/7/2012 15:13
2-SS-C 12-24 11/7/2012 15:41
3-SS-A 0-6 11/7/2012 16:09
4-SS-A 0-6 10/30/2012 12:52
5-SS-A 0-6 10/30/2012 11:46
6-SS-A 0-6 10/30/2012 11:03
7-SS-A 0-6 10/30/2012 10:29
8-SS-A 0-6 10/30/2012 9:45
9-SS-A 0-6 11/7/2012 10:33
9-SS-B 6-12 11/7/2012 11:04 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
9-SS-C 12-24 11/7/2012 12:02 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
10-SS-A 0-6 10/19/2012 13:36
10-SS-B 6-12 10/19/2012 14:03 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
10-SS-C 12-24 10/19/2012 14:35 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
11-SS-A 0-6 10/30/2012 13:43
11-SS-AD 0-6 10/30/2012 13:45
12-SS-A 0-6 10/30/2012 14:11
12-SS-B 6-12 10/30/2012 15:03
12-SS-C 12-24 10/30/2012 15:37
13-SS-A 0-6 10/31/2012 11:25
14-SS-A 0-6 10/31/2012 11:57
15-SS-A 0-6 10/31/2012 12:54
16-SS-A 0-6 10/31/2012 13:20
17-SS-A 0-6 10/31/2012 13:47
18-SS-A 0-6 10/31/2012 14:41
19-SS-A 0-6 10/25/2012 16:55
20-SS-A 0-6 11/6/2012 11:00
20-SS-B 6-12 11/6/2012 11:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
20-SS-C 12-24 11/6/2012 11:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
21-SS-A 0-6 11/6/2012 9:42
21-SS-B 6-12 11/6/2012 10:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
21-SS-C 12-24 11/6/2012 10:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
22-SS-A 0-6 11/6/2012 13:30
22-SS-B 6-12 11/6/2012 14:10
22-SS-C 12-24 11/6/2012 15:33
23-SS-A 0-6 11/7/2012 9:34
25-SS-A 0-6 10/31/2012 15:22
25-SS-B 6-12 10/31/2012 15:56 0.036 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
25-SS-C 12-24 10/31/2012 16:30 4.3 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1
26-SS-A 0-6 11/8/2012 9:35
26-SS-B 6-12 11/8/2012 10:05 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
26-SS-C 12-24 11/8/2012 10:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
27-SS-A 0-6 11/8/2012 15:00
28-SS-A 0-6 11/8/2012 13:30
28-SS-B 6-12 11/8/2012 13:42 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
28-SS-C 12-24 11/8/2012 14:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
29-SS-A 0-6 11/1/2012 10:55
29-SS-B 6-12 11/1/2012 11:26
29-SS-C 12-24 11/1/2012 12:43
30-SS-A 0-6 11/1/2012 10:15
31-SS-A 0-6 10/26/2012 11:25
31-SS-B 6-12 10/26/2012 11:45
31-SS-C 12-24 10/26/2012 12:12
32-SS-A 0-6 10/19/2012 9:45
33-SS-A 0-6 10/25/2012 12:05
34-SS-A 0-6 10/18/2012 12:27
35-SS-A 0-6 10/18/2012 11:39
36-SS-A 0-6 11/6/2012 14:04
36-SS-B 6-12 11/6/2012 14:37 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
36-SS-C 12-24 11/6/2012 15:35 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
37-SS-A 0-6 11/7/2012 9:37
38-SS-A 0-6 11/7/2012 10:30
38-SS-B 6-12 11/7/2012 10:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
38-SS-C 12-24 11/7/2012 12:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
39-SS-A 0-6 11/7/2012 14:15
39-SS-AD 0-6 11/7/2012 14:20
40-SS-A 0-6 11/8/2012 9:34
40-SS-B 6-12 11/8/2012 10:17 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface 0.04

180 63

29 15 0.29 67 0.68 0.65 28 1400

1.3 290 3

MDEQ - RBSLs Residential Surface 0.04

0.32 11 0.73160 160

5700 1.4 462.9 130 3.22300 2300
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B

BENZENE BROMOBENZENE
BROMOCHLORO-

METHANE
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B

BROMODICHLORO-
METHANE BROMOFORM BROMOMETHANE

SW8260B SW8260B SW8260B

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENE

4-
CHLOROTOLUENECHLOROETHANE CHLOROFORM CHLOROMETHANE

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4 0.01
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface 0.04

180 63

29 15 0.29 67 0.68 0.65 28 1400

1.3 290 3

MDEQ - RBSLs Residential Surface 0.04

0.32 11 0.73160 160

5700 1.4 462.9 130 3.22300 2300
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B

BENZENE BROMOBENZENE
BROMOCHLORO-

METHANE
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B

BROMODICHLORO-
METHANE BROMOFORM BROMOMETHANE

SW8260B SW8260B SW8260B

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENE

4-
CHLOROTOLUENECHLOROETHANE CHLOROFORM CHLOROMETHANE

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4 0.01

40-SS-C 12-24 11/8/2012 11:23 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
41-SS-A 0-6 11/8/2012 16:16
42-SS-A 0-6 11/8/2012 13:23
42-SS-B 6-12 11/8/2012 14:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
42-SS-C 12-24 11/8/2012 14:36 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
42-SS-CD 12-24 11/8/2012 14:44
43-SS-A 0-6 11/8/2012 15:35
43-SS-B 6-12 11/8/2012 16:15
43-SS-C 12-24 11/8/2012 16:45
44-SS-A 0-6 11/2/2012 11:12
44-SS-B 6-12 11/2/2012 11:35 0.039 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
44-SS-C 12-24 11/2/2012 12:03 0.16 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
44-SS-CD 12-24 11/2/2012 12:08 0.15 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
45-SS-A 0-6 11/1/2012 14:10
45-SS-B 6-12 11/1/2012 14:28
45-SS-C 12-24 11/1/2012 14:47
46-SS-A 0-6 10/26/2012 14:00
46-SS-B 6-12 10/26/2012 14:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
46-SS-C 12-24 10/26/2012 14:40 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
47-SS-A 0-6 10/18/2012 14:52
47-SS-B 6-12 10/18/2012 15:13
47-SS-C 12-24 10/18/2012 16:14
47-SS-CD 12-24 10/18/2012 16:18
48-SS-A 0-6 10/18/2012 14:13
49-SS-A 0-6 10/25/2012 13:00
50-SS-A 0-6 10/25/2012 14:20
51-SS-A 0-6 10/25/2012 15:45
52-SS-A 0-6 10/5/2012 9:35
53-SS-A 0-6 10/24/2012 9:30
54-SS-A 0-6 10/23/2012 14:50
54-SS-B 6-12 10/23/2012 15:40
54-SS-C 12-24 10/23/2012 16:05
55-SS-A 0-6 10/23/2012 14:10
56-SS-A 0-6 10/23/2012 11:55
56-SS-B 6-12 10/23/2012 12:30
56-SS-C 12-24 10/23/2012 13:10
57-SS-A 0-6 10/23/2012 10:55
58-SS-A 0-6 10/19/2012 10:52
58-SS-B 6-12 10/23/2012 10:05
58-SS-C 12-24 10/23/2012 10:15
59-SS-A 0-6 10/24/2012 11:30
60-SS-A 0-6 10/24/2012 13:20
61-SS-A 0-6 10/25/2012 9:20
61-SS-B 6-12 10/25/2012 9:50
61-SS-C 12-24 10/25/2012 10:20
62-SS-A 0-6 10/24/2012 15:30
63-SS-A 0-6 10/24/2012 14:50
63-SS-AD 0-6 10/24/2012 14:55
64-SS-A 0-6 10/10/2012 14:45
65-SS-A 0-6 10/10/2012 11:47
65-SS-B 6-12 10/10/2012 12:30
65-SS-C 12-24 10/10/2012 13:50
66-SS-A 0-6 10/9/2012 15:52
67-SS-A 0-6 10/17/2012 9:40
67-SS-B 6-12 10/17/2012 10:10
67-SS-C 12-24 10/17/2012 10:45
68-SS-A 0-6 10/17/2012 12:05
69-SS-A 0-6 10/17/2012 13:00
69-SS-B 6-12 10/17/2012 13:25
69-SS-C 12-24 10/17/2012 13:45
70N-SS-A 0-6 10/18/2012 10:10
70N-SS-AD 0-6 10/18/2012 10:11
70-SS-A 0-6 10/17/2012 15:00
71-SS-A 0-6 10/4/2012 14:24
71-SS-B 6-12 10/4/2012 14:51
71-SS-C 12-24 10/4/2012 15:50
72-SS-A 0-6 10/24/2012 13:50
73-SS-A 0-6 10/25/2012 11:00
74-SS-A 0-6 10/5/2012 9:55
75-SS-A 0-6 10/5/2012 10:59
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface 0.04

180 63

29 15 0.29 67 0.68 0.65 28 1400

1.3 290 3

MDEQ - RBSLs Residential Surface 0.04

0.32 11 0.73160 160

5700 1.4 462.9 130 3.22300 2300
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B

BENZENE BROMOBENZENE
BROMOCHLORO-

METHANE
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B

BROMODICHLORO-
METHANE BROMOFORM BROMOMETHANE

SW8260B SW8260B SW8260B

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENE

4-
CHLOROTOLUENECHLOROETHANE CHLOROFORM CHLOROMETHANE

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4 0.01

75-SS-B 6-12 10/5/2012 11:17
75-SS-C 12-24 10/5/2012 11:38
76-SS-A 0-6 10/10/2012 15:35
77-SS-A 0-6 10/2/2012 10:30
77-SS-B 6-12 10/2/2012 10:47
77-SS-C 12-24 10/2/2012 11:20
78-SS-A 0-6 10/2/2012 16:16
79-SS-A 0-6 10/2/2012 16:00
80-SS-A 0-6 10/2/2012 15:40
81-SS-A 0-6 10/11/2012 15:30
82-SS-A 0-6 10/16/2012 10:33
82-SS-B 6-12 10/16/2012 11:00
82-SS-C 12-24 10/16/2012 11:40
83-SS-A 0-6 10/16/2012 15:30
84-SS-A 0-6 10/16/2012 13:35
84-SS-B 6-12 10/16/2012 14:00
84-SS-C 12-24 10/16/2012 14:35
85-SS-A 0-6 10/11/2012 14:00
86-SS-A 0-6 10/11/2012 13:10
87-SS-A 0-6 10/9/2012 14:00
88-SS-A 0-6 10/4/2012 11:17
89-SS-A 0-6 10/2/2012 13:40
90-SS-A 0-6 10/2/2012 14:00
91-SS-A 0-6 10/2/2012 14:20
91-SS-B 6-12 10/2/2012 14:35
91-SS-C 12-24 10/2/2012 15:00
92-SS-A 0-6 10/2/2012 15:30
93-SS-A 0-6 10/3/2012 9:50
93-SS-B 6-12 10/3/2012 10:05
93-SS-C 12-24 10/3/2012 10:30
94-SS-A 0-6 10/3/2012 14:00
94-SS-AD 0-6 10/3/2012 14:01
95-SS-A 0-6 10/3/2012 14:23
96-SS-A 0-6 10/3/2012 14:32
97-SS-A 0-6 10/12/2012 13:20
97-SS-B 6-12 10/12/2012 13:45
97-SS-C 12-24 10/12/2012 14:30
98-SS-A 0-6 10/11/2012 15:05
99-SS-A 0-6 10/12/2012 10:20
99-SS-B 6-12 10/12/2012 10:40
99-SS-C 12-24 10/12/2012 11:55
100-SS-A 0-6 10/12/2012 9:45
101-SS-A 0-6 10/11/2012 12:10
102-SS-A 0-6 10/9/2012 11:52
102-SS-B 6-12 10/9/2012 12:15
102-SS-C 12-24 10/9/2012 12:48
102-SS-CD 12-24 10/9/2012 12:50
103-SS-A 0-6 10/9/2012 13:31
104-SS-A 0-6 10/4/2012 10:32
105-SS-A 0-6 10/4/2012 10:16
106-SS-A 0-6 10/3/2012 16:00
107-SS-A 0-6 10/3/2012 15:15
108-SS-A 0-6 10/11/2012 11:00
109-SS-A 0-6 10/11/2012 11:25
PS1-SS-A 0-6 11/29/2012 12:46 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS2-SS-A 0-6 11/29/2012 9:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS2-SS-B 6-12 11/29/2012 9:37 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS2-SS-C 12-24 11/29/2012 9:45 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS3-SS-A 0-6 11/29/2012 9:52 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS4-SS-A 0-6 11/29/2012 10:01 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS5-SS-A 0-6 11/29/2012 12:51 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS6-SS-A 0-6 11/29/2012 10:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS7-SS-A 0-6 11/29/2012 10:27 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS8-SS-A 0-6 11/29/2012 10:35 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS9-SS-A 0-6 11/29/2012 10:48 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS10-SS-A 0-6 11/29/2012 10:57 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS11-SS-A 0-6 11/29/2012 11:08 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS11-SS-B 6-12 11/29/2012 11:16 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS11-SS-C 12-24 11/29/2012 11:23 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS11-SS-CD 12-24 11/29/2012 11:24 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface 0.04

180 63

29 15 0.29 67 0.68 0.65 28 1400

1.3 290 3

MDEQ - RBSLs Residential Surface 0.04

0.32 11 0.73160 160

5700 1.4 462.9 130 3.22300 2300
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B

BENZENE BROMOBENZENE
BROMOCHLORO-

METHANE
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B

BROMODICHLORO-
METHANE BROMOFORM BROMOMETHANE

SW8260B SW8260B SW8260B

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENE

4-
CHLOROTOLUENECHLOROETHANE CHLOROFORM CHLOROMETHANE

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4 0.01

PS12-SS-A 0-6 11/29/2012 13:04 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS13-SS-A 0-6 11/29/2012 13:13 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS14-SS-A 0-6 11/29/2012 13:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS15-SS-A 0-6 11/29/2012 13:29 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS16-SS-A 0-6 11/29/2012 13:57 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS17-SS-A 0-6 11/29/2012 14:02 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS18-SS-A 0-6 11/29/2012 14:09 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS19-SS-A 0-6 11/29/2012 14:17 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS20-SS-A 0-6 11/29/2012 14:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS21-SS-A 0-6 11/29/2012 14:33 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS22-SS-A 0-6 11/29/2012 14:41 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS22-SS-B 6-12 11/29/2012 14:49 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS22-SS-C 12-24 11/29/2012 14:58 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS23-SS-A 0-6 11/29/2012 15:13 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS24-SS-A 0-6 11/30/2012 10:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS25-SS-A 0-6 11/30/2012 10:13 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS26-SS-A 0-6 11/30/2012 10:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS27-SS-A 0-6 11/30/2012 10:49 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS28-SS-A 0-6 11/30/2012 10:58 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS29-SS-A 0-6 11/30/2012 11:07 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS29-SS-B 6-12 11/30/2012 11:18 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS29-SS-C 12-24 11/30/2012 11:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS29-SS-CD 12-24 11/30/2012 11:26 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS30-SS-A 0-6 11/30/2012 11:39 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS31-SS-A 0-6 11/30/2012 11:48 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS32-SS-A 0-6 11/30/2012 11:56 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS33-SS-A 0-6 11/30/2012 12:03 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS34-SS-A 0-6 11/30/2012 12:12 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS35-SS-A 0-6 11/30/2012 12:22 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
PS35-SS-AD 0-6 11/30/2012 12:24 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

   Screening Level
22 Exceeds MDEQ - RBSLs Commercial Surface

1.79 Exceeds MDEQ - RBSLs Residential Surface
<0.53 Non-Detect Result that Exceeds an Associated

     Screening Level

(1) - EPA RSL Version used for screening level
     development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte 

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

  reported value or not detected due to blank contamination.

U - Blank Exceedance.  Associated value may be less than 
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

1-SS-A 0-6 11/7/2012 16:27
2-SS-A 0-6 11/7/2012 14:33
2-SS-B 6-12 11/7/2012 15:13
2-SS-C 12-24 11/7/2012 15:41
3-SS-A 0-6 11/7/2012 16:09
4-SS-A 0-6 10/30/2012 12:52
5-SS-A 0-6 10/30/2012 11:46
6-SS-A 0-6 10/30/2012 11:03
7-SS-A 0-6 10/30/2012 10:29
8-SS-A 0-6 10/30/2012 9:45
9-SS-A 0-6 11/7/2012 10:33
9-SS-B 6-12 11/7/2012 11:04
9-SS-C 12-24 11/7/2012 12:02
10-SS-A 0-6 10/19/2012 13:36
10-SS-B 6-12 10/19/2012 14:03
10-SS-C 12-24 10/19/2012 14:35
11-SS-A 0-6 10/30/2012 13:43
11-SS-AD 0-6 10/30/2012 13:45
12-SS-A 0-6 10/30/2012 14:11
12-SS-B 6-12 10/30/2012 15:03
12-SS-C 12-24 10/30/2012 15:37
13-SS-A 0-6 10/31/2012 11:25
14-SS-A 0-6 10/31/2012 11:57
15-SS-A 0-6 10/31/2012 12:54
16-SS-A 0-6 10/31/2012 13:20
17-SS-A 0-6 10/31/2012 13:47
18-SS-A 0-6 10/31/2012 14:41
19-SS-A 0-6 10/25/2012 16:55
20-SS-A 0-6 11/6/2012 11:00
20-SS-B 6-12 11/6/2012 11:25
20-SS-C 12-24 11/6/2012 11:50
21-SS-A 0-6 11/6/2012 9:42
21-SS-B 6-12 11/6/2012 10:00
21-SS-C 12-24 11/6/2012 10:20
22-SS-A 0-6 11/6/2012 13:30
22-SS-B 6-12 11/6/2012 14:10
22-SS-C 12-24 11/6/2012 15:33
23-SS-A 0-6 11/7/2012 9:34
25-SS-A 0-6 10/31/2012 15:22
25-SS-B 6-12 10/31/2012 15:56
25-SS-C 12-24 10/31/2012 16:30
26-SS-A 0-6 11/8/2012 9:35
26-SS-B 6-12 11/8/2012 10:05
26-SS-C 12-24 11/8/2012 10:50
27-SS-A 0-6 11/8/2012 15:00
28-SS-A 0-6 11/8/2012 13:30
28-SS-B 6-12 11/8/2012 13:42
28-SS-C 12-24 11/8/2012 14:15
29-SS-A 0-6 11/1/2012 10:55
29-SS-B 6-12 11/1/2012 11:26
29-SS-C 12-24 11/1/2012 12:43
30-SS-A 0-6 11/1/2012 10:15
31-SS-A 0-6 10/26/2012 11:25
31-SS-B 6-12 10/26/2012 11:45
31-SS-C 12-24 10/26/2012 12:12
32-SS-A 0-6 10/19/2012 9:45
33-SS-A 0-6 10/25/2012 12:05
34-SS-A 0-6 10/18/2012 12:27
35-SS-A 0-6 10/18/2012 11:39
36-SS-A 0-6 11/6/2012 14:04
36-SS-B 6-12 11/6/2012 14:37
36-SS-C 12-24 11/6/2012 15:35
37-SS-A 0-6 11/7/2012 9:37
38-SS-A 0-6 11/7/2012 10:30
38-SS-B 6-12 11/7/2012 10:50
38-SS-C 12-24 11/7/2012 12:15
39-SS-A 0-6 11/7/2012 14:15
39-SS-AD 0-6 11/7/2012 14:20
40-SS-A 0-6 11/8/2012 9:34
40-SS-B 6-12 11/8/2012 10:17

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1 < 1.1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

160 160

2300
mg/kg

2.6

0.01
0.010.00002

0.00002

162.3 8.7

2309.8 230011 37
mg/kgmg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-
DICHLOROBENZENE

SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,2-
DICHLORO-   

ETHENE
CIS-1,2-

DICHLOROETHENEDIBROMOMETHANE
1,2-

DIBROMOETHANE
1,2-DICHLORO-

BENZENE
1,3-DICHLORO-  

PROPANE
1,4-DICHLORO- 

BENZENE
2,2-DICHLORO-  

PROPANE
SW8260B

DICHLORODI-
FLUOROMETHANE

SW8260B

1,1-
DICHLOROETHANE

1,1-
DICHLOROETHENE

1,1-DICHLORO-  
PROPENE

1,2-DICHLORO- 
PROPANE

NO MEAS NO MEAS NO MEAS
SW8260BSW8260B SW8260B SW8260BSW8260B

0.02 5.8 0.72 15 0.0078 0.21 0.0025 0.29 0.017 1.3

930

180

16

3.6

100

23

4.4

1
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

40-SS-C 12-24 11/8/2012 11:23
41-SS-A 0-6 11/8/2012 16:16
42-SS-A 0-6 11/8/2012 13:23
42-SS-B 6-12 11/8/2012 14:00
42-SS-C 12-24 11/8/2012 14:36
42-SS-CD 12-24 11/8/2012 14:44
43-SS-A 0-6 11/8/2012 15:35
43-SS-B 6-12 11/8/2012 16:15
43-SS-C 12-24 11/8/2012 16:45
44-SS-A 0-6 11/2/2012 11:12
44-SS-B 6-12 11/2/2012 11:35
44-SS-C 12-24 11/2/2012 12:03
44-SS-CD 12-24 11/2/2012 12:08
45-SS-A 0-6 11/1/2012 14:10
45-SS-B 6-12 11/1/2012 14:28
45-SS-C 12-24 11/1/2012 14:47
46-SS-A 0-6 10/26/2012 14:00
46-SS-B 6-12 10/26/2012 14:20
46-SS-C 12-24 10/26/2012 14:40
47-SS-A 0-6 10/18/2012 14:52
47-SS-B 6-12 10/18/2012 15:13
47-SS-C 12-24 10/18/2012 16:14
47-SS-CD 12-24 10/18/2012 16:18
48-SS-A 0-6 10/18/2012 14:13
49-SS-A 0-6 10/25/2012 13:00
50-SS-A 0-6 10/25/2012 14:20
51-SS-A 0-6 10/25/2012 15:45
52-SS-A 0-6 10/5/2012 9:35
53-SS-A 0-6 10/24/2012 9:30
54-SS-A 0-6 10/23/2012 14:50
54-SS-B 6-12 10/23/2012 15:40
54-SS-C 12-24 10/23/2012 16:05
55-SS-A 0-6 10/23/2012 14:10
56-SS-A 0-6 10/23/2012 11:55
56-SS-B 6-12 10/23/2012 12:30
56-SS-C 12-24 10/23/2012 13:10
57-SS-A 0-6 10/23/2012 10:55
58-SS-A 0-6 10/19/2012 10:52
58-SS-B 6-12 10/23/2012 10:05
58-SS-C 12-24 10/23/2012 10:15
59-SS-A 0-6 10/24/2012 11:30
60-SS-A 0-6 10/24/2012 13:20
61-SS-A 0-6 10/25/2012 9:20
61-SS-B 6-12 10/25/2012 9:50
61-SS-C 12-24 10/25/2012 10:20
62-SS-A 0-6 10/24/2012 15:30
63-SS-A 0-6 10/24/2012 14:50
63-SS-AD 0-6 10/24/2012 14:55
64-SS-A 0-6 10/10/2012 14:45
65-SS-A 0-6 10/10/2012 11:47
65-SS-B 6-12 10/10/2012 12:30
65-SS-C 12-24 10/10/2012 13:50
66-SS-A 0-6 10/9/2012 15:52
67-SS-A 0-6 10/17/2012 9:40
67-SS-B 6-12 10/17/2012 10:10
67-SS-C 12-24 10/17/2012 10:45
68-SS-A 0-6 10/17/2012 12:05
69-SS-A 0-6 10/17/2012 13:00
69-SS-B 6-12 10/17/2012 13:25
69-SS-C 12-24 10/17/2012 13:45
70N-SS-A 0-6 10/18/2012 10:10
70N-SS-AD 0-6 10/18/2012 10:11
70-SS-A 0-6 10/17/2012 15:00
71-SS-A 0-6 10/4/2012 14:24
71-SS-B 6-12 10/4/2012 14:51
71-SS-C 12-24 10/4/2012 15:50
72-SS-A 0-6 10/24/2012 13:50
73-SS-A 0-6 10/25/2012 11:00
74-SS-A 0-6 10/5/2012 9:55
75-SS-A 0-6 10/5/2012 10:59

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

160 160

2300
mg/kg

2.6

0.01
0.010.00002

0.00002

162.3 8.7

2309.8 230011 37
mg/kgmg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-
DICHLOROBENZENE

SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,2-
DICHLORO-   

ETHENE
CIS-1,2-

DICHLOROETHENEDIBROMOMETHANE
1,2-

DIBROMOETHANE
1,2-DICHLORO-

BENZENE
1,3-DICHLORO-  

PROPANE
1,4-DICHLORO- 

BENZENE
2,2-DICHLORO-  

PROPANE
SW8260B

DICHLORODI-
FLUOROMETHANE

SW8260B

1,1-
DICHLOROETHANE

1,1-
DICHLOROETHENE

1,1-DICHLORO-  
PROPENE

1,2-DICHLORO- 
PROPANE

NO MEAS NO MEAS NO MEAS
SW8260BSW8260B SW8260B SW8260BSW8260B

0.02 5.8 0.72 15 0.0078 0.21 0.0025 0.29 0.017 1.3

930

180

16

3.6

100

23

4.4

1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

75-SS-B 6-12 10/5/2012 11:17
75-SS-C 12-24 10/5/2012 11:38
76-SS-A 0-6 10/10/2012 15:35
77-SS-A 0-6 10/2/2012 10:30
77-SS-B 6-12 10/2/2012 10:47
77-SS-C 12-24 10/2/2012 11:20
78-SS-A 0-6 10/2/2012 16:16
79-SS-A 0-6 10/2/2012 16:00
80-SS-A 0-6 10/2/2012 15:40
81-SS-A 0-6 10/11/2012 15:30
82-SS-A 0-6 10/16/2012 10:33
82-SS-B 6-12 10/16/2012 11:00
82-SS-C 12-24 10/16/2012 11:40
83-SS-A 0-6 10/16/2012 15:30
84-SS-A 0-6 10/16/2012 13:35
84-SS-B 6-12 10/16/2012 14:00
84-SS-C 12-24 10/16/2012 14:35
85-SS-A 0-6 10/11/2012 14:00
86-SS-A 0-6 10/11/2012 13:10
87-SS-A 0-6 10/9/2012 14:00
88-SS-A 0-6 10/4/2012 11:17
89-SS-A 0-6 10/2/2012 13:40
90-SS-A 0-6 10/2/2012 14:00
91-SS-A 0-6 10/2/2012 14:20
91-SS-B 6-12 10/2/2012 14:35
91-SS-C 12-24 10/2/2012 15:00
92-SS-A 0-6 10/2/2012 15:30
93-SS-A 0-6 10/3/2012 9:50
93-SS-B 6-12 10/3/2012 10:05
93-SS-C 12-24 10/3/2012 10:30
94-SS-A 0-6 10/3/2012 14:00
94-SS-AD 0-6 10/3/2012 14:01
95-SS-A 0-6 10/3/2012 14:23
96-SS-A 0-6 10/3/2012 14:32
97-SS-A 0-6 10/12/2012 13:20
97-SS-B 6-12 10/12/2012 13:45
97-SS-C 12-24 10/12/2012 14:30
98-SS-A 0-6 10/11/2012 15:05
99-SS-A 0-6 10/12/2012 10:20
99-SS-B 6-12 10/12/2012 10:40
99-SS-C 12-24 10/12/2012 11:55
100-SS-A 0-6 10/12/2012 9:45
101-SS-A 0-6 10/11/2012 12:10
102-SS-A 0-6 10/9/2012 11:52
102-SS-B 6-12 10/9/2012 12:15
102-SS-C 12-24 10/9/2012 12:48
102-SS-CD 12-24 10/9/2012 12:50
103-SS-A 0-6 10/9/2012 13:31
104-SS-A 0-6 10/4/2012 10:32
105-SS-A 0-6 10/4/2012 10:16
106-SS-A 0-6 10/3/2012 16:00
107-SS-A 0-6 10/3/2012 15:15
108-SS-A 0-6 10/11/2012 11:00
109-SS-A 0-6 10/11/2012 11:25
PS1-SS-A 0-6 11/29/2012 12:46
PS2-SS-A 0-6 11/29/2012 9:30
PS2-SS-B 6-12 11/29/2012 9:37
PS2-SS-C 12-24 11/29/2012 9:45
PS3-SS-A 0-6 11/29/2012 9:52
PS4-SS-A 0-6 11/29/2012 10:01
PS5-SS-A 0-6 11/29/2012 12:51
PS6-SS-A 0-6 11/29/2012 10:10
PS7-SS-A 0-6 11/29/2012 10:27
PS8-SS-A 0-6 11/29/2012 10:35
PS9-SS-A 0-6 11/29/2012 10:48
PS10-SS-A 0-6 11/29/2012 10:57
PS11-SS-A 0-6 11/29/2012 11:08
PS11-SS-B 6-12 11/29/2012 11:16
PS11-SS-C 12-24 11/29/2012 11:23
PS11-SS-CD 12-24 11/29/2012 11:24

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

160 160

2300
mg/kg

2.6

0.01
0.010.00002

0.00002

162.3 8.7

2309.8 230011 37
mg/kgmg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-
DICHLOROBENZENE

SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,2-
DICHLORO-   

ETHENE
CIS-1,2-

DICHLOROETHENEDIBROMOMETHANE
1,2-

DIBROMOETHANE
1,2-DICHLORO-

BENZENE
1,3-DICHLORO-  

PROPANE
1,4-DICHLORO- 

BENZENE
2,2-DICHLORO-  

PROPANE
SW8260B

DICHLORODI-
FLUOROMETHANE

SW8260B

1,1-
DICHLOROETHANE

1,1-
DICHLOROETHENE

1,1-DICHLORO-  
PROPENE

1,2-DICHLORO- 
PROPANE

NO MEAS NO MEAS NO MEAS
SW8260BSW8260B SW8260B SW8260BSW8260B

0.02 5.8 0.72 15 0.0078 0.21 0.0025 0.29 0.017 1.3

930

180

16

3.6

100

23

4.4

1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

PS12-SS-A 0-6 11/29/2012 13:04
PS13-SS-A 0-6 11/29/2012 13:13
PS14-SS-A 0-6 11/29/2012 13:20
PS15-SS-A 0-6 11/29/2012 13:29
PS16-SS-A 0-6 11/29/2012 13:57
PS17-SS-A 0-6 11/29/2012 14:02
PS18-SS-A 0-6 11/29/2012 14:09
PS19-SS-A 0-6 11/29/2012 14:17
PS20-SS-A 0-6 11/29/2012 14:25
PS21-SS-A 0-6 11/29/2012 14:33
PS22-SS-A 0-6 11/29/2012 14:41
PS22-SS-B 6-12 11/29/2012 14:49
PS22-SS-C 12-24 11/29/2012 14:58
PS23-SS-A 0-6 11/29/2012 15:13
PS24-SS-A 0-6 11/30/2012 10:10
PS25-SS-A 0-6 11/30/2012 10:13
PS26-SS-A 0-6 11/30/2012 10:20
PS27-SS-A 0-6 11/30/2012 10:49
PS28-SS-A 0-6 11/30/2012 10:58
PS29-SS-A 0-6 11/30/2012 11:07
PS29-SS-B 6-12 11/30/2012 11:18
PS29-SS-C 12-24 11/30/2012 11:25
PS29-SS-CD 12-24 11/30/2012 11:26
PS30-SS-A 0-6 11/30/2012 11:39
PS31-SS-A 0-6 11/30/2012 11:48
PS32-SS-A 0-6 11/30/2012 11:56
PS33-SS-A 0-6 11/30/2012 12:03
PS34-SS-A 0-6 11/30/2012 12:12
PS35-SS-A 0-6 11/30/2012 12:22
PS35-SS-AD 0-6 11/30/2012 12:24

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

   Screening Level
22 Exceeds MDEQ - RBSLs Commercial Surface

1.79 Exceeds MDEQ - RBSLs Residential Surface
<0.53 Non-Detect Result that Exceeds an Associated

     Screening Level

(1) - EPA RSL Version used for screening level
     development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte 

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

  reported value or not detected due to blank contamination.

U - Blank Exceedance.  Associated value may be less than 

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

160 160

2300
mg/kg

2.6

0.01
0.010.00002

0.00002

162.3 8.7

2309.8 230011 37
mg/kgmg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-
DICHLOROBENZENE

SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,2-
DICHLORO-   

ETHENE
CIS-1,2-

DICHLOROETHENEDIBROMOMETHANE
1,2-

DIBROMOETHANE
1,2-DICHLORO-

BENZENE
1,3-DICHLORO-  

PROPANE
1,4-DICHLORO- 

BENZENE
2,2-DICHLORO-  

PROPANE
SW8260B

DICHLORODI-
FLUOROMETHANE

SW8260B

1,1-
DICHLOROETHANE

1,1-
DICHLOROETHENE

1,1-DICHLORO-  
PROPENE

1,2-DICHLORO- 
PROPANE

NO MEAS NO MEAS NO MEAS
SW8260BSW8260B SW8260B SW8260BSW8260B

0.02 5.8 0.72 15 0.0078 0.21 0.0025 0.29 0.017 1.3

930

180

16

3.6

100

23

4.4

1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

1-SS-A 0-6 11/7/2012 16:27
2-SS-A 0-6 11/7/2012 14:33
2-SS-B 6-12 11/7/2012 15:13
2-SS-C 12-24 11/7/2012 15:41
3-SS-A 0-6 11/7/2012 16:09
4-SS-A 0-6 10/30/2012 12:52
5-SS-A 0-6 10/30/2012 11:46
6-SS-A 0-6 10/30/2012 11:03
7-SS-A 0-6 10/30/2012 10:29
8-SS-A 0-6 10/30/2012 9:45
9-SS-A 0-6 11/7/2012 10:33
9-SS-B 6-12 11/7/2012 11:04
9-SS-C 12-24 11/7/2012 12:02
10-SS-A 0-6 10/19/2012 13:36
10-SS-B 6-12 10/19/2012 14:03
10-SS-C 12-24 10/19/2012 14:35
11-SS-A 0-6 10/30/2012 13:43
11-SS-AD 0-6 10/30/2012 13:45
12-SS-A 0-6 10/30/2012 14:11
12-SS-B 6-12 10/30/2012 15:03
12-SS-C 12-24 10/30/2012 15:37
13-SS-A 0-6 10/31/2012 11:25
14-SS-A 0-6 10/31/2012 11:57
15-SS-A 0-6 10/31/2012 12:54
16-SS-A 0-6 10/31/2012 13:20
17-SS-A 0-6 10/31/2012 13:47
18-SS-A 0-6 10/31/2012 14:41
19-SS-A 0-6 10/25/2012 16:55
20-SS-A 0-6 11/6/2012 11:00
20-SS-B 6-12 11/6/2012 11:25
20-SS-C 12-24 11/6/2012 11:50
21-SS-A 0-6 11/6/2012 9:42
21-SS-B 6-12 11/6/2012 10:00
21-SS-C 12-24 11/6/2012 10:20
22-SS-A 0-6 11/6/2012 13:30
22-SS-B 6-12 11/6/2012 14:10
22-SS-C 12-24 11/6/2012 15:33
23-SS-A 0-6 11/7/2012 9:34
25-SS-A 0-6 10/31/2012 15:22
25-SS-B 6-12 10/31/2012 15:56
25-SS-C 12-24 10/31/2012 16:30
26-SS-A 0-6 11/8/2012 9:35
26-SS-B 6-12 11/8/2012 10:05
26-SS-C 12-24 11/8/2012 10:50
27-SS-A 0-6 11/8/2012 15:00
28-SS-A 0-6 11/8/2012 13:30
28-SS-B 6-12 11/8/2012 13:42
28-SS-C 12-24 11/8/2012 14:15
29-SS-A 0-6 11/1/2012 10:55
29-SS-B 6-12 11/1/2012 11:26
29-SS-C 12-24 11/1/2012 12:43
30-SS-A 0-6 11/1/2012 10:15
31-SS-A 0-6 10/26/2012 11:25
31-SS-B 6-12 10/26/2012 11:45
31-SS-C 12-24 10/26/2012 12:12
32-SS-A 0-6 10/19/2012 9:45
33-SS-A 0-6 10/25/2012 12:05
34-SS-A 0-6 10/18/2012 12:27
35-SS-A 0-6 10/18/2012 11:39
36-SS-A 0-6 11/6/2012 14:04
36-SS-B 6-12 11/6/2012 14:37
36-SS-C 12-24 11/6/2012 15:35
37-SS-A 0-6 11/7/2012 9:37
38-SS-A 0-6 11/7/2012 10:30
38-SS-B 6-12 11/7/2012 10:50
38-SS-C 12-24 11/7/2012 12:15
39-SS-A 0-6 11/7/2012 14:15
39-SS-AD 0-6 11/7/2012 14:20
40-SS-A 0-6 11/8/2012 9:34
40-SS-B 6-12 11/8/2012 10:17

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 1.1 < 1.1 12 < 1.1 < 1.1 < 22 < 1.1 < 1.1 < 1.1 < 1.1 12 < 1.1 < 1.1 < 1.1 < 1.1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.031 J < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.9457 24

0.08
0.0810

6 10

2700 600 73

10

6 31019000 3500 1001000
mg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kgmg/kg

NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,3-
DICHLORO-   
PROPENE

CIS-1,3-
DICHLORO-  
PROPENE

TRICHLORO-  
ETHENE

TRICHLORO-  
FLUOROMETHANETOLUENE

1,1,1,2-
TETRACHLORO- 

ETHANE
1,1,1-TRICHLORO-  

ETHANE

1,1,2,2-
TETRACHLORO-  

ETHANE
1,1,2-TRICHLORO-  

ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B SW8260BSW8260B SW8260B

STYRENE
TETRACHLORO-  

ETHENEETHYLBENZENE
METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

NO MEAS
SW8260B

NO MEAS

0.013 12 1.1 0.0022 0.0078 0.023 0.7 0.0096 0.018 66.4

8.8

2

2.7

0.6

3600

810

5

1.1
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

40-SS-C 12-24 11/8/2012 11:23
41-SS-A 0-6 11/8/2012 16:16
42-SS-A 0-6 11/8/2012 13:23
42-SS-B 6-12 11/8/2012 14:00
42-SS-C 12-24 11/8/2012 14:36
42-SS-CD 12-24 11/8/2012 14:44
43-SS-A 0-6 11/8/2012 15:35
43-SS-B 6-12 11/8/2012 16:15
43-SS-C 12-24 11/8/2012 16:45
44-SS-A 0-6 11/2/2012 11:12
44-SS-B 6-12 11/2/2012 11:35
44-SS-C 12-24 11/2/2012 12:03
44-SS-CD 12-24 11/2/2012 12:08
45-SS-A 0-6 11/1/2012 14:10
45-SS-B 6-12 11/1/2012 14:28
45-SS-C 12-24 11/1/2012 14:47
46-SS-A 0-6 10/26/2012 14:00
46-SS-B 6-12 10/26/2012 14:20
46-SS-C 12-24 10/26/2012 14:40
47-SS-A 0-6 10/18/2012 14:52
47-SS-B 6-12 10/18/2012 15:13
47-SS-C 12-24 10/18/2012 16:14
47-SS-CD 12-24 10/18/2012 16:18
48-SS-A 0-6 10/18/2012 14:13
49-SS-A 0-6 10/25/2012 13:00
50-SS-A 0-6 10/25/2012 14:20
51-SS-A 0-6 10/25/2012 15:45
52-SS-A 0-6 10/5/2012 9:35
53-SS-A 0-6 10/24/2012 9:30
54-SS-A 0-6 10/23/2012 14:50
54-SS-B 6-12 10/23/2012 15:40
54-SS-C 12-24 10/23/2012 16:05
55-SS-A 0-6 10/23/2012 14:10
56-SS-A 0-6 10/23/2012 11:55
56-SS-B 6-12 10/23/2012 12:30
56-SS-C 12-24 10/23/2012 13:10
57-SS-A 0-6 10/23/2012 10:55
58-SS-A 0-6 10/19/2012 10:52
58-SS-B 6-12 10/23/2012 10:05
58-SS-C 12-24 10/23/2012 10:15
59-SS-A 0-6 10/24/2012 11:30
60-SS-A 0-6 10/24/2012 13:20
61-SS-A 0-6 10/25/2012 9:20
61-SS-B 6-12 10/25/2012 9:50
61-SS-C 12-24 10/25/2012 10:20
62-SS-A 0-6 10/24/2012 15:30
63-SS-A 0-6 10/24/2012 14:50
63-SS-AD 0-6 10/24/2012 14:55
64-SS-A 0-6 10/10/2012 14:45
65-SS-A 0-6 10/10/2012 11:47
65-SS-B 6-12 10/10/2012 12:30
65-SS-C 12-24 10/10/2012 13:50
66-SS-A 0-6 10/9/2012 15:52
67-SS-A 0-6 10/17/2012 9:40
67-SS-B 6-12 10/17/2012 10:10
67-SS-C 12-24 10/17/2012 10:45
68-SS-A 0-6 10/17/2012 12:05
69-SS-A 0-6 10/17/2012 13:00
69-SS-B 6-12 10/17/2012 13:25
69-SS-C 12-24 10/17/2012 13:45
70N-SS-A 0-6 10/18/2012 10:10
70N-SS-AD 0-6 10/18/2012 10:11
70-SS-A 0-6 10/17/2012 15:00
71-SS-A 0-6 10/4/2012 14:24
71-SS-B 6-12 10/4/2012 14:51
71-SS-C 12-24 10/4/2012 15:50
72-SS-A 0-6 10/24/2012 13:50
73-SS-A 0-6 10/25/2012 11:00
74-SS-A 0-6 10/5/2012 9:55
75-SS-A 0-6 10/5/2012 10:59

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.9457 24

0.08
0.0810

6 10

2700 600 73

10

6 31019000 3500 1001000
mg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kgmg/kg

NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,3-
DICHLORO-   
PROPENE

CIS-1,3-
DICHLORO-  
PROPENE

TRICHLORO-  
ETHENE

TRICHLORO-  
FLUOROMETHANETOLUENE

1,1,1,2-
TETRACHLORO- 

ETHANE
1,1,1-TRICHLORO-  

ETHANE

1,1,2,2-
TETRACHLORO-  

ETHANE
1,1,2-TRICHLORO-  

ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B SW8260BSW8260B SW8260B

STYRENE
TETRACHLORO-  

ETHENEETHYLBENZENE
METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

NO MEAS
SW8260B

NO MEAS

0.013 12 1.1 0.0022 0.0078 0.023 0.7 0.0096 0.018 66.4

8.8

2

2.7

0.6

3600

810

5

1.1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 0.046 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.17 J < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 0.071 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.17 J < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 1.5 < 0.20 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.24 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 3.4 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.51 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 3.9 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.52 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

75-SS-B 6-12 10/5/2012 11:17
75-SS-C 12-24 10/5/2012 11:38
76-SS-A 0-6 10/10/2012 15:35
77-SS-A 0-6 10/2/2012 10:30
77-SS-B 6-12 10/2/2012 10:47
77-SS-C 12-24 10/2/2012 11:20
78-SS-A 0-6 10/2/2012 16:16
79-SS-A 0-6 10/2/2012 16:00
80-SS-A 0-6 10/2/2012 15:40
81-SS-A 0-6 10/11/2012 15:30
82-SS-A 0-6 10/16/2012 10:33
82-SS-B 6-12 10/16/2012 11:00
82-SS-C 12-24 10/16/2012 11:40
83-SS-A 0-6 10/16/2012 15:30
84-SS-A 0-6 10/16/2012 13:35
84-SS-B 6-12 10/16/2012 14:00
84-SS-C 12-24 10/16/2012 14:35
85-SS-A 0-6 10/11/2012 14:00
86-SS-A 0-6 10/11/2012 13:10
87-SS-A 0-6 10/9/2012 14:00
88-SS-A 0-6 10/4/2012 11:17
89-SS-A 0-6 10/2/2012 13:40
90-SS-A 0-6 10/2/2012 14:00
91-SS-A 0-6 10/2/2012 14:20
91-SS-B 6-12 10/2/2012 14:35
91-SS-C 12-24 10/2/2012 15:00
92-SS-A 0-6 10/2/2012 15:30
93-SS-A 0-6 10/3/2012 9:50
93-SS-B 6-12 10/3/2012 10:05
93-SS-C 12-24 10/3/2012 10:30
94-SS-A 0-6 10/3/2012 14:00
94-SS-AD 0-6 10/3/2012 14:01
95-SS-A 0-6 10/3/2012 14:23
96-SS-A 0-6 10/3/2012 14:32
97-SS-A 0-6 10/12/2012 13:20
97-SS-B 6-12 10/12/2012 13:45
97-SS-C 12-24 10/12/2012 14:30
98-SS-A 0-6 10/11/2012 15:05
99-SS-A 0-6 10/12/2012 10:20
99-SS-B 6-12 10/12/2012 10:40
99-SS-C 12-24 10/12/2012 11:55
100-SS-A 0-6 10/12/2012 9:45
101-SS-A 0-6 10/11/2012 12:10
102-SS-A 0-6 10/9/2012 11:52
102-SS-B 6-12 10/9/2012 12:15
102-SS-C 12-24 10/9/2012 12:48
102-SS-CD 12-24 10/9/2012 12:50
103-SS-A 0-6 10/9/2012 13:31
104-SS-A 0-6 10/4/2012 10:32
105-SS-A 0-6 10/4/2012 10:16
106-SS-A 0-6 10/3/2012 16:00
107-SS-A 0-6 10/3/2012 15:15
108-SS-A 0-6 10/11/2012 11:00
109-SS-A 0-6 10/11/2012 11:25
PS1-SS-A 0-6 11/29/2012 12:46
PS2-SS-A 0-6 11/29/2012 9:30
PS2-SS-B 6-12 11/29/2012 9:37
PS2-SS-C 12-24 11/29/2012 9:45
PS3-SS-A 0-6 11/29/2012 9:52
PS4-SS-A 0-6 11/29/2012 10:01
PS5-SS-A 0-6 11/29/2012 12:51
PS6-SS-A 0-6 11/29/2012 10:10
PS7-SS-A 0-6 11/29/2012 10:27
PS8-SS-A 0-6 11/29/2012 10:35
PS9-SS-A 0-6 11/29/2012 10:48
PS10-SS-A 0-6 11/29/2012 10:57
PS11-SS-A 0-6 11/29/2012 11:08
PS11-SS-B 6-12 11/29/2012 11:16
PS11-SS-C 12-24 11/29/2012 11:23
PS11-SS-CD 12-24 11/29/2012 11:24

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.9457 24

0.08
0.0810

6 10

2700 600 73

10

6 31019000 3500 1001000
mg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kgmg/kg

NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,3-
DICHLORO-   
PROPENE

CIS-1,3-
DICHLORO-  
PROPENE

TRICHLORO-  
ETHENE

TRICHLORO-  
FLUOROMETHANETOLUENE

1,1,1,2-
TETRACHLORO- 

ETHANE
1,1,1-TRICHLORO-  

ETHANE

1,1,2,2-
TETRACHLORO-  

ETHANE
1,1,2-TRICHLORO-  

ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B SW8260BSW8260B SW8260B

STYRENE
TETRACHLORO-  

ETHENEETHYLBENZENE
METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

NO MEAS
SW8260B

NO MEAS

0.013 12 1.1 0.0022 0.0078 0.023 0.7 0.0096 0.018 66.4

8.8

2

2.7

0.6

3600

810

5

1.1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

PS12-SS-A 0-6 11/29/2012 13:04
PS13-SS-A 0-6 11/29/2012 13:13
PS14-SS-A 0-6 11/29/2012 13:20
PS15-SS-A 0-6 11/29/2012 13:29
PS16-SS-A 0-6 11/29/2012 13:57
PS17-SS-A 0-6 11/29/2012 14:02
PS18-SS-A 0-6 11/29/2012 14:09
PS19-SS-A 0-6 11/29/2012 14:17
PS20-SS-A 0-6 11/29/2012 14:25
PS21-SS-A 0-6 11/29/2012 14:33
PS22-SS-A 0-6 11/29/2012 14:41
PS22-SS-B 6-12 11/29/2012 14:49
PS22-SS-C 12-24 11/29/2012 14:58
PS23-SS-A 0-6 11/29/2012 15:13
PS24-SS-A 0-6 11/30/2012 10:10
PS25-SS-A 0-6 11/30/2012 10:13
PS26-SS-A 0-6 11/30/2012 10:20
PS27-SS-A 0-6 11/30/2012 10:49
PS28-SS-A 0-6 11/30/2012 10:58
PS29-SS-A 0-6 11/30/2012 11:07
PS29-SS-B 6-12 11/30/2012 11:18
PS29-SS-C 12-24 11/30/2012 11:25
PS29-SS-CD 12-24 11/30/2012 11:26
PS30-SS-A 0-6 11/30/2012 11:39
PS31-SS-A 0-6 11/30/2012 11:48
PS32-SS-A 0-6 11/30/2012 11:56
PS33-SS-A 0-6 11/30/2012 12:03
PS34-SS-A 0-6 11/30/2012 12:12
PS35-SS-A 0-6 11/30/2012 12:22
PS35-SS-AD 0-6 11/30/2012 12:24

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

   Screening Level
22 Exceeds MDEQ - RBSLs Commercial Surface

1.79 Exceeds MDEQ - RBSLs Residential Surface
<0.53 Non-Detect Result that Exceeds an Associated

     Screening Level

(1) - EPA RSL Version used for screening level
     development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte 

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

  reported value or not detected due to blank contamination.

U - Blank Exceedance.  Associated value may be less than 

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.9457 24

0.08
0.0810

6 10

2700 600 73

10

6 31019000 3500 1001000
mg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kgmg/kg

NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260BSW8260B SW8260BSW8260B SW8260B

TRANS-1,3-
DICHLORO-   
PROPENE

CIS-1,3-
DICHLORO-  
PROPENE

TRICHLORO-  
ETHENE

TRICHLORO-  
FLUOROMETHANETOLUENE

1,1,1,2-
TETRACHLORO- 

ETHANE
1,1,1-TRICHLORO-  

ETHANE

1,1,2,2-
TETRACHLORO-  

ETHANE
1,1,2-TRICHLORO-  

ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B SW8260BSW8260B SW8260B

STYRENE
TETRACHLORO-  

ETHENEETHYLBENZENE
METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

NO MEAS
SW8260B

NO MEAS

0.013 12 1.1 0.0022 0.0078 0.023 0.7 0.0096 0.018 66.4

8.8

2

2.7

0.6

3600

810

5

1.1

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

1-SS-A 0-6 11/7/2012 16:27
2-SS-A 0-6 11/7/2012 14:33
2-SS-B 6-12 11/7/2012 15:13
2-SS-C 12-24 11/7/2012 15:41
3-SS-A 0-6 11/7/2012 16:09
4-SS-A 0-6 10/30/2012 12:52
5-SS-A 0-6 10/30/2012 11:46
6-SS-A 0-6 10/30/2012 11:03
7-SS-A 0-6 10/30/2012 10:29
8-SS-A 0-6 10/30/2012 9:45
9-SS-A 0-6 11/7/2012 10:33
9-SS-B 6-12 11/7/2012 11:04
9-SS-C 12-24 11/7/2012 12:02
10-SS-A 0-6 10/19/2012 13:36
10-SS-B 6-12 10/19/2012 14:03
10-SS-C 12-24 10/19/2012 14:35
11-SS-A 0-6 10/30/2012 13:43
11-SS-AD 0-6 10/30/2012 13:45
12-SS-A 0-6 10/30/2012 14:11
12-SS-B 6-12 10/30/2012 15:03
12-SS-C 12-24 10/30/2012 15:37
13-SS-A 0-6 10/31/2012 11:25
14-SS-A 0-6 10/31/2012 11:57
15-SS-A 0-6 10/31/2012 12:54
16-SS-A 0-6 10/31/2012 13:20
17-SS-A 0-6 10/31/2012 13:47
18-SS-A 0-6 10/31/2012 14:41
19-SS-A 0-6 10/25/2012 16:55
20-SS-A 0-6 11/6/2012 11:00
20-SS-B 6-12 11/6/2012 11:25
20-SS-C 12-24 11/6/2012 11:50
21-SS-A 0-6 11/6/2012 9:42
21-SS-B 6-12 11/6/2012 10:00
21-SS-C 12-24 11/6/2012 10:20
22-SS-A 0-6 11/6/2012 13:30
22-SS-B 6-12 11/6/2012 14:10
22-SS-C 12-24 11/6/2012 15:33
23-SS-A 0-6 11/7/2012 9:34
25-SS-A 0-6 10/31/2012 15:22
25-SS-B 6-12 10/31/2012 15:56
25-SS-C 12-24 10/31/2012 16:30
26-SS-A 0-6 11/8/2012 9:35
26-SS-B 6-12 11/8/2012 10:05
26-SS-C 12-24 11/8/2012 10:50
27-SS-A 0-6 11/8/2012 15:00
28-SS-A 0-6 11/8/2012 13:30
28-SS-B 6-12 11/8/2012 13:42
28-SS-C 12-24 11/8/2012 14:15
29-SS-A 0-6 11/1/2012 10:55
29-SS-B 6-12 11/1/2012 11:26
29-SS-C 12-24 11/1/2012 12:43
30-SS-A 0-6 11/1/2012 10:15
31-SS-A 0-6 10/26/2012 11:25
31-SS-B 6-12 10/26/2012 11:45
31-SS-C 12-24 10/26/2012 12:12
32-SS-A 0-6 10/19/2012 9:45
33-SS-A 0-6 10/25/2012 12:05
34-SS-A 0-6 10/18/2012 12:27
35-SS-A 0-6 10/18/2012 11:39
36-SS-A 0-6 11/6/2012 14:04
36-SS-B 6-12 11/6/2012 14:37
36-SS-C 12-24 11/6/2012 15:35
37-SS-A 0-6 11/7/2012 9:37
38-SS-A 0-6 11/7/2012 10:30
38-SS-B 6-12 11/7/2012 10:50
38-SS-C 12-24 11/7/2012 12:15
39-SS-A 0-6 11/7/2012 14:15
39-SS-AD 0-6 11/7/2012 14:20
40-SS-A 0-6 11/8/2012 9:34
40-SS-B 6-12 11/8/2012 10:17

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 1.1 < 1.1 15 5.0 20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

560.0051

200
70

650.059

240 2801.70.11
mg/kgmg/kg

NO MEAS
mg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260B

TOTAL XYLENEM-P XYLENE O-XYLENEVINYL CHLORIDE
1,2,3-TRICHLORO-  

PROPANE

0.0000032 0.0007 100 100
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

40-SS-C 12-24 11/8/2012 11:23
41-SS-A 0-6 11/8/2012 16:16
42-SS-A 0-6 11/8/2012 13:23
42-SS-B 6-12 11/8/2012 14:00
42-SS-C 12-24 11/8/2012 14:36
42-SS-CD 12-24 11/8/2012 14:44
43-SS-A 0-6 11/8/2012 15:35
43-SS-B 6-12 11/8/2012 16:15
43-SS-C 12-24 11/8/2012 16:45
44-SS-A 0-6 11/2/2012 11:12
44-SS-B 6-12 11/2/2012 11:35
44-SS-C 12-24 11/2/2012 12:03
44-SS-CD 12-24 11/2/2012 12:08
45-SS-A 0-6 11/1/2012 14:10
45-SS-B 6-12 11/1/2012 14:28
45-SS-C 12-24 11/1/2012 14:47
46-SS-A 0-6 10/26/2012 14:00
46-SS-B 6-12 10/26/2012 14:20
46-SS-C 12-24 10/26/2012 14:40
47-SS-A 0-6 10/18/2012 14:52
47-SS-B 6-12 10/18/2012 15:13
47-SS-C 12-24 10/18/2012 16:14
47-SS-CD 12-24 10/18/2012 16:18
48-SS-A 0-6 10/18/2012 14:13
49-SS-A 0-6 10/25/2012 13:00
50-SS-A 0-6 10/25/2012 14:20
51-SS-A 0-6 10/25/2012 15:45
52-SS-A 0-6 10/5/2012 9:35
53-SS-A 0-6 10/24/2012 9:30
54-SS-A 0-6 10/23/2012 14:50
54-SS-B 6-12 10/23/2012 15:40
54-SS-C 12-24 10/23/2012 16:05
55-SS-A 0-6 10/23/2012 14:10
56-SS-A 0-6 10/23/2012 11:55
56-SS-B 6-12 10/23/2012 12:30
56-SS-C 12-24 10/23/2012 13:10
57-SS-A 0-6 10/23/2012 10:55
58-SS-A 0-6 10/19/2012 10:52
58-SS-B 6-12 10/23/2012 10:05
58-SS-C 12-24 10/23/2012 10:15
59-SS-A 0-6 10/24/2012 11:30
60-SS-A 0-6 10/24/2012 13:20
61-SS-A 0-6 10/25/2012 9:20
61-SS-B 6-12 10/25/2012 9:50
61-SS-C 12-24 10/25/2012 10:20
62-SS-A 0-6 10/24/2012 15:30
63-SS-A 0-6 10/24/2012 14:50
63-SS-AD 0-6 10/24/2012 14:55
64-SS-A 0-6 10/10/2012 14:45
65-SS-A 0-6 10/10/2012 11:47
65-SS-B 6-12 10/10/2012 12:30
65-SS-C 12-24 10/10/2012 13:50
66-SS-A 0-6 10/9/2012 15:52
67-SS-A 0-6 10/17/2012 9:40
67-SS-B 6-12 10/17/2012 10:10
67-SS-C 12-24 10/17/2012 10:45
68-SS-A 0-6 10/17/2012 12:05
69-SS-A 0-6 10/17/2012 13:00
69-SS-B 6-12 10/17/2012 13:25
69-SS-C 12-24 10/17/2012 13:45
70N-SS-A 0-6 10/18/2012 10:10
70N-SS-AD 0-6 10/18/2012 10:11
70-SS-A 0-6 10/17/2012 15:00
71-SS-A 0-6 10/4/2012 14:24
71-SS-B 6-12 10/4/2012 14:51
71-SS-C 12-24 10/4/2012 15:50
72-SS-A 0-6 10/24/2012 13:50
73-SS-A 0-6 10/25/2012 11:00
74-SS-A 0-6 10/5/2012 9:55
75-SS-A 0-6 10/5/2012 10:59

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

560.0051

200
70

650.059

240 2801.70.11
mg/kgmg/kg

NO MEAS
mg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260B

TOTAL XYLENEM-P XYLENE O-XYLENEVINYL CHLORIDE
1,2,3-TRICHLORO-  

PROPANE

0.0000032 0.0007 100 100

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 0.59 0.16 J 0.75
< 0.20 < 0.20 0.59 0.16 J 0.75

< 0.20 < 0.20 3.9 1.8 5.8
< 0.20 < 0.20 6.4 2.8 9.2
< 0.20 < 0.20 6.7 3.1 9.8

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

75-SS-B 6-12 10/5/2012 11:17
75-SS-C 12-24 10/5/2012 11:38
76-SS-A 0-6 10/10/2012 15:35
77-SS-A 0-6 10/2/2012 10:30
77-SS-B 6-12 10/2/2012 10:47
77-SS-C 12-24 10/2/2012 11:20
78-SS-A 0-6 10/2/2012 16:16
79-SS-A 0-6 10/2/2012 16:00
80-SS-A 0-6 10/2/2012 15:40
81-SS-A 0-6 10/11/2012 15:30
82-SS-A 0-6 10/16/2012 10:33
82-SS-B 6-12 10/16/2012 11:00
82-SS-C 12-24 10/16/2012 11:40
83-SS-A 0-6 10/16/2012 15:30
84-SS-A 0-6 10/16/2012 13:35
84-SS-B 6-12 10/16/2012 14:00
84-SS-C 12-24 10/16/2012 14:35
85-SS-A 0-6 10/11/2012 14:00
86-SS-A 0-6 10/11/2012 13:10
87-SS-A 0-6 10/9/2012 14:00
88-SS-A 0-6 10/4/2012 11:17
89-SS-A 0-6 10/2/2012 13:40
90-SS-A 0-6 10/2/2012 14:00
91-SS-A 0-6 10/2/2012 14:20
91-SS-B 6-12 10/2/2012 14:35
91-SS-C 12-24 10/2/2012 15:00
92-SS-A 0-6 10/2/2012 15:30
93-SS-A 0-6 10/3/2012 9:50
93-SS-B 6-12 10/3/2012 10:05
93-SS-C 12-24 10/3/2012 10:30
94-SS-A 0-6 10/3/2012 14:00
94-SS-AD 0-6 10/3/2012 14:01
95-SS-A 0-6 10/3/2012 14:23
96-SS-A 0-6 10/3/2012 14:32
97-SS-A 0-6 10/12/2012 13:20
97-SS-B 6-12 10/12/2012 13:45
97-SS-C 12-24 10/12/2012 14:30
98-SS-A 0-6 10/11/2012 15:05
99-SS-A 0-6 10/12/2012 10:20
99-SS-B 6-12 10/12/2012 10:40
99-SS-C 12-24 10/12/2012 11:55
100-SS-A 0-6 10/12/2012 9:45
101-SS-A 0-6 10/11/2012 12:10
102-SS-A 0-6 10/9/2012 11:52
102-SS-B 6-12 10/9/2012 12:15
102-SS-C 12-24 10/9/2012 12:48
102-SS-CD 12-24 10/9/2012 12:50
103-SS-A 0-6 10/9/2012 13:31
104-SS-A 0-6 10/4/2012 10:32
105-SS-A 0-6 10/4/2012 10:16
106-SS-A 0-6 10/3/2012 16:00
107-SS-A 0-6 10/3/2012 15:15
108-SS-A 0-6 10/11/2012 11:00
109-SS-A 0-6 10/11/2012 11:25
PS1-SS-A 0-6 11/29/2012 12:46
PS2-SS-A 0-6 11/29/2012 9:30
PS2-SS-B 6-12 11/29/2012 9:37
PS2-SS-C 12-24 11/29/2012 9:45
PS3-SS-A 0-6 11/29/2012 9:52
PS4-SS-A 0-6 11/29/2012 10:01
PS5-SS-A 0-6 11/29/2012 12:51
PS6-SS-A 0-6 11/29/2012 10:10
PS7-SS-A 0-6 11/29/2012 10:27
PS8-SS-A 0-6 11/29/2012 10:35
PS9-SS-A 0-6 11/29/2012 10:48
PS10-SS-A 0-6 11/29/2012 10:57
PS11-SS-A 0-6 11/29/2012 11:08
PS11-SS-B 6-12 11/29/2012 11:16
PS11-SS-C 12-24 11/29/2012 11:23
PS11-SS-CD 12-24 11/29/2012 11:24

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

560.0051

200
70

650.059

240 2801.70.11
mg/kgmg/kg

NO MEAS
mg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260B

TOTAL XYLENEM-P XYLENE O-XYLENEVINYL CHLORIDE
1,2,3-TRICHLORO-  

PROPANE

0.0000032 0.0007 100 100

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Appendices\Appendix G\2013 ALL SS SB AND SEDIMENT GW SW RESULTS TABLE - March 2015.xlsx\SS VOC\HLN\03/10/15\034 15 of 16



TABLE 1-1.  YOSD SURFACE SOILS

Sample Code SAMPLE 
DEPTH (IN)

Date TIME

Yale Oil of South Dakota Surface Soil Sampling-VOC
Method
Fraction

Unit
Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ - RBSLs Commercial Surface
MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

PS12-SS-A 0-6 11/29/2012 13:04
PS13-SS-A 0-6 11/29/2012 13:13
PS14-SS-A 0-6 11/29/2012 13:20
PS15-SS-A 0-6 11/29/2012 13:29
PS16-SS-A 0-6 11/29/2012 13:57
PS17-SS-A 0-6 11/29/2012 14:02
PS18-SS-A 0-6 11/29/2012 14:09
PS19-SS-A 0-6 11/29/2012 14:17
PS20-SS-A 0-6 11/29/2012 14:25
PS21-SS-A 0-6 11/29/2012 14:33
PS22-SS-A 0-6 11/29/2012 14:41
PS22-SS-B 6-12 11/29/2012 14:49
PS22-SS-C 12-24 11/29/2012 14:58
PS23-SS-A 0-6 11/29/2012 15:13
PS24-SS-A 0-6 11/30/2012 10:10
PS25-SS-A 0-6 11/30/2012 10:13
PS26-SS-A 0-6 11/30/2012 10:20
PS27-SS-A 0-6 11/30/2012 10:49
PS28-SS-A 0-6 11/30/2012 10:58
PS29-SS-A 0-6 11/30/2012 11:07
PS29-SS-B 6-12 11/30/2012 11:18
PS29-SS-C 12-24 11/30/2012 11:25
PS29-SS-CD 12-24 11/30/2012 11:26
PS30-SS-A 0-6 11/30/2012 11:39
PS31-SS-A 0-6 11/30/2012 11:48
PS32-SS-A 0-6 11/30/2012 11:56
PS33-SS-A 0-6 11/30/2012 12:03
PS34-SS-A 0-6 11/30/2012 12:12
PS35-SS-A 0-6 11/30/2012 12:22
PS35-SS-AD 0-6 11/30/2012 12:24

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

   Screening Level
22 Exceeds MDEQ - RBSLs Commercial Surface

1.79 Exceeds MDEQ - RBSLs Residential Surface
<0.53 Non-Detect Result that Exceeds an Associated

     Screening Level

(1) - EPA RSL Version used for screening level
     development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte 

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

  reported value or not detected due to blank contamination.

U - Blank Exceedance.  Associated value may be less than 

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

560.0051

200
70

650.059

240 2801.70.11
mg/kgmg/kg

NO MEAS
mg/kg mg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260B

TOTAL XYLENEM-P XYLENE O-XYLENEVINYL CHLORIDE
1,2,3-TRICHLORO-  

PROPANE

0.0000032 0.0007 100 100

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-1.  YOSD SURFACE SOILS

Sample         
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SS-A 0-6 4/18/2013 9:30 6.3 J 8.4 5 235 J < 1 21 78 J D 113 D < 1 < 1 < 1
YMW-10-SS-B 6-12 4/18/2013 9:35 20 J 8.3 5 269 J < 1 25 74 J D 120 D < 1 < 1 < 1
YMW-10-SS-C 12-24 4/18/2013 9:50 6.8 J 8.2 7 201 J < 1 25 65 J D 62 < 1 < 1 < 1
YMW-11-SS-A 0-6 4/11/2013 9:35 15 8.0 18 397 < 1 30 600 J 522 < 1 < 1 < 1
YMW-11-SS-B 6-12 4/11/2013 9:45 15 8.2 19 281 < 1 25 125 J 178 < 1 < 1 < 1
YMW-11-SS-C 12-24 4/11/2013 9:50 15 8.4 9 210 < 1 26 46 J 46 D < 1 < 1 < 1
YMW-12-SS-A 0-6 4/11/2013 11:55 9.2 7.8 5 168 < 1 19 269 J 290 D < 1 < 1 < 1
YMW-12-SS-B 6-12 4/11/2013 12:00 8.8 7.9 6 181 < 1 22 151 J 171 D < 1 < 1 < 1
YMW-12-SS-C 12-24 4/11/2013 12:05 10 8.2 7 196 < 1 26 104 J 117 < 1 < 1 < 1
YMW-13-SS-A 0-6 4/10/2013 9:30 29 8.2 6 157 2 29 31 J 45 < 1 < 1 < 1
YMW-13-SS-B 6-12 4/10/2013 9:45 13 8.8 7 189 1 26 181 J 351 D < 1 < 1 < 1

YMW-13-SS-C 12-24 4/10/2013 10:10 8.4 8.0 7 179 < 1 18
37400

589
R
J

952 D < 1 < 1 < 1

YMW-14-SS-A 0-6 4/9/2013 10:50 26 7.7 5 175 < 1 21 842 J 1490 1 < 1 < 1
YMW-14-SS-B 6-12 4/9/2013 10:59 17 8.1 5 190 < 1 25 335 J 404 D 3 < 1 < 1
YMW-14-SS-C 12-24 4/9/2013 11:05 16 8.2 3 124 < 1 12 85 J 277 D < 1 < 1 < 1
YMW-15-SS-A 0-6 4/18/2013 13:00 17 J 8.8 3 148 J < 1 17 11 J D 23 D < 1 < 1 < 1
YMW-15-SS-B 6-12 4/18/2013 13:10 9.6 J 8.1 1 127 J < 1 43 80 J D 72 < 1 < 1 < 1
YMW-15-SS-C 12-24 4/18/2013 13:35 17 J 7.9 2 154 J < 1 48 68 J D 69 D < 1 < 1 < 1
YMW-16-SS-A 0-6 4/11/2013 14:00 9.9 8.3 15 1240 6 46 402 J 444 D < 1 < 1 < 1
YMW-16-SS-B 6-12 4/11/2013 14:10 7.3 8.3 14 962 5 43 431 J 483 D < 1 < 1 < 1
YMW-16-SS-C 12-24 4/11/2013 14:20 7.4 8.3 8 337 < 1 27 303 J 297 D < 1 < 1 < 1
YMW-17-SS-A 0-6 4/15/2013 12:05 15 8.0 5 194 < 1 12 183 177 < 1 < 1 < 1 < 0.39
YMW-17-SS-B 6-12 4/15/2013 12:10 9.6 8.5 4 128 < 1 9 22 24 < 1 < 1 < 1 < 0.37
YMW-17-SS-C 12-24 4/15/2013 12:15 7.9 8.3 6 166 < 1 11 65 60 < 1 < 1 < 1 < 0.36
YMW-18-SS-A 0-6 4/23/2013 9:50 22 8.6 5 183 < 1 32 12 D 11 D < 1 < 1 < 1
YMW-18-SS-B 6-12 4/23/2013 10:00 23 8.8 6 202 < 1 32 8 D 13 D < 1 < 1 < 1
YMW-18-SS-C 12-24 4/23/2013 10:05 23 8.6 5 185 < 1 29 9 D 8 D < 1 < 1 < 1
YMW-19-SS-A 0-6 4/23/2013 13:00 36 7.8 5 243 < 1 27 31 D 25 D < 1 < 1 < 1
YMW-19-SS-B 6-12 4/23/2013 13:05 18 7.8 6 186 < 1 21 18 D 21 D < 1 < 1 < 1
YMW-19-SS-C 12-24 4/23/2013 13:15 19 7.7 5 161 < 1 27 39 D 50 D < 1 < 1 < 1
YMW-20-SS-A 0-6 4/18/2013 15:40 15 J 8.3 4 168 J < 1 25 15 J 21 D < 1 < 1 < 1
YMW-20-SS-B 6-12 4/18/2013 16:00 17 J 8.1 5 159 J < 1 18 18 J D 20 D < 1 < 1 < 1
YMW-20-SS-C 12-24 4/18/2013 16:10 30 J 7.9 6 220 J < 1 22 143 J D 256 D 1 < 1 < 1

YMW-20-SS-CD 12-24 4/18/2013 16:15 19 J 7.8 6 379 J < 1 17 289 J D 308 D < 1 < 1 < 1
YMW-21-SS-A 0-6 4/19/2013 14:10 26 J 7.9 27 246 J < 1 26 26700 J D 21700 D < 1 < 1 < 1 < 0.91
YMW-21-SS-B 6-12 4/19/2013 14:15 13 J 7.7 24 219 J < 1 21 23600 J D 22400 D < 1 < 1 < 1 < 0.77
YMW-21-SS-C 12-24 4/19/2013 14:20 13 J 7.6 17 198 J < 1 20 13000 J D 14900 D < 1 < 1 < 1 < 1.2
YMW-22-SS-A 0-6 4/17/2013 10:20 18 7.9 11 3490 D < 1 18 75 114 < 1 < 1 < 1
YMW-22-SS-B 6-12 4/17/2013 10:25 15 7.8 11 3610 D < 1 18 84 148 < 1 < 1 < 1
YMW-22-SS-C 12-24 4/17/2013 10:35 14 7.9 10 3350 D < 1 18 69 89 < 1 < 1 < 1
YMW-23-SS-A 0-6 4/17/2013 13:00 13 8.8 3 259 < 1 19 122 170 < 1 < 1 < 1
YMW-23-SS-B 6-12 4/17/2013 13:05 8.7 9.0 4 338 < 1 33 159 353 < 1 < 1 < 1
YMW-23-SS-C 12-24 4/17/2013 13:10 11 8.7 3 663 < 1 14 90 175 < 1 < 1 < 1

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level

<0.53 Non-Detect Result that Exceeds an Associated Screening Level
(1) - Compared to http://deq.mt.gov/StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level development:  January 2015
†- Determined by the January 29, 2014 Background Soils Data Submittal, lowest value of SP-SS-A or NP-SS-A

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

<1 --20 18 <1 <1Background Surface Soil Values† 7 150 <1 20

CHROMIUM (CR) LEAD (PB) MERCURY (HG) SELENIUM (SE)
SW6010B/SW6020

TOT TOT

CADMIUM (CD)
SW6010B/SW6020 SW6010B/SW6020

LEAD (PB)-SIEVED
SW6010B/SW6020

TOT

580 580

mg/kg
NO MEASTOT TOT TOT

SILVER (AG)
SW7471A/B SW6020 SW6010B/SW6020 SW8270C

TETRAETHYL LEAD

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

TOT

800 800

400 400

mg/kg

0.94

Fraction NO MEAS NO MEAS TOT

1500

mg/kg

MDEQ Leaching to Groundwater Screening Level 22.5(1)

TOT

Direct Contact Residential RSL(2)

Method SW3550A SW9045D SW6020 SW6010B/SW6020

Yale Oil of South Dakota Surface Soil Sampling-
INORGANICS & TEL

MOISTURE % BY 
WT.

pH OF SOIL & 
WASTE ARSENIC (AS) BARIUM (BA)

22.5(1)

Unit % s.u. mg/kg

22.5(1)Direct Contact Commercial RSL(2)

7
8.51 0.000047421 1800000 140 140

12000

mg/kg

22000

mg/kg mg/kg

98 180000

1 2.6

mg/kgmg/kg mg/kg

39 39 0.00062

0.00824.0
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SS-A 0-6 4/18/2013 9:30 < 0.11 < 0.053 < 0.053 < 0.053 0.055 < 0.053 0.055 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
YMW-10-SS-B 6-12 4/18/2013 9:35 < 0.13 0.058 J* < 0.063 < 0.063 0.077 < 0.063 0.077 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
YMW-10-SS-C 12-24 4/18/2013 9:50 < 0.11 0.058 * < 0.054 < 0.054 0.13 < 0.054 0.13 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
YMW-11-SS-A 0-6 4/11/2013 9:35 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-11-SS-B 6-12 4/11/2013 9:45 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-11-SS-C 12-24 4/11/2013 9:50 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-12-SS-A 0-6 4/11/2013 11:55 < 0.11 < 0.055 < 0.055 < 2.0 D < 0.055 < 0.50 D < 0.50 D < 0.11 18 J 51 J 45 J 84 J
YMW-12-SS-B 6-12 4/11/2013 12:00 < 0.11 < 0.10 D < 0.055 < 4.0 D < 0.055 D < 1.0 < 1.0 D < 0.11 38 J 89 J * 85 J 158 J *
YMW-12-SS-C 12-24 4/11/2013 12:05 < 1.1 D < 1.0 D < 0.56 D < 30 D < 2.5 D < 6.0 D < 6.0 D 1.7 511 * 777 * 1310 * 1720 *
YMW-13-SS-A 0-6 4/10/2013 9:30 < 0.14 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.14 < 2.8 < 2.8 < 2.8 < 2.8
YMW-13-SS-B 6-12 4/10/2013 9:45 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
YMW-13-SS-C 12-24 4/10/2013 10:10 < 2.2 D < 1.1 D < 1.1 D < 5.0 D < 1.1 D < 1.0 D < 1.0 D < 5.0 D 146 * 177 * 263 * 618 *
YMW-14-SS-A 0-6 4/9/2013 10:50 < 0.50 D 0.21 J * < 0.067 < 0.20 D 0.14 J 0.068 J 0.21 J < 0.20 D 10 J 47 J 7.5 J 61 J
YMW-14-SS-B 6-12 4/9/2013 10:59 < 6.0 D < 3.0 D < 3.0 D < 3.0 D < 3.0 D < 3.0 D < 3.0 D < 6.0 D 491 * 332 * 427 * 2240 *
YMW-14-SS-C 12-24 4/9/2013 11:05 < 12 D 39 * 37 * 35 * 52 14 67 < 12 D 1570 * 3950 * 1880 * 8160 *
YMW-15-SS-A 0-6 4/18/2013 13:00 < 0.12 < 0.060 < 0.060 < 0.060 0.098 < 0.060 0.098 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-15-SS-B 6-12 4/18/2013 13:10 < 0.11 0.86 * < 0.055 < 0.25 D 0.43 0.045 J 0.48 < 0.11 2.7 13 2.5 19
YMW-15-SS-C 12-24 4/18/2013 13:35 < 0.12 0.51 * 0.052 J < 1.0 D 2.0 0.41 2.4 < 2.5 D 29 30 28 148 *
YMW-16-SS-A 0-6 4/11/2013 14:00 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-16-SS-B 6-12 4/11/2013 14:10 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-16-SS-C 12-24 4/11/2013 14:20 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-17-SS-A 0-6 4/15/2013 12:05 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-17-SS-B 6-12 4/15/2013 12:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-17-SS-C 12-24 4/15/2013 12:15 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-18-SS-A 0-6 4/23/2013 9:50 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 5.6 < 2.6 1.7 J 12
YMW-18-SS-B 6-12 4/23/2013 10:00 < 1.3 D < 0.65 D < 0.65 D < 0.65 D < 0.65 D < 0.65 D < 0.65 D < 1.3 D 172 * < 26 D 114 * 818 *
YMW-18-SS-C 12-24 4/23/2013 10:05 < 13 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 13 D 4010 * < 260 D 4240 * 15100 *
YMW-19-SS-A 0-6 4/23/2013 13:00 < 0.16 < 0.078 < 0.078 < 0.078 < 0.078 < 0.078 < 0.078 < 0.16 < 3.1 < 3.1 < 3.1 < 3.1
YMW-19-SS-B 6-12 4/23/2013 13:05 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-19-SS-C 12-24 4/23/2013 13:15 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
YMW-20-SS-A 0-6 4/18/2013 15:40 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-20-SS-B 6-12 4/18/2013 16:00 < 0.12 < 0.060 < 0.060 < 0.060 0.049 J < 0.060 0.049 J < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-20-SS-C 12-24 4/18/2013 16:10 < 0.14 0.12 * < 0.072 < 0.072 0.090 < 0.072 0.090 < 0.14 < 2.9 < 2.9 < 2.9 2.6

YMW-20-SS-CD 12-24 4/18/2013 16:15 < 0.12 0.061 J* < 0.062 < 0.062 0.061 J < 0.062 0.061 J < 0.12 < 2.5 < 2.5 2.5 J 3.2
YMW-21-SS-A 0-6 4/19/2013 14:10 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 3.0
YMW-21-SS-B 6-12 4/19/2013 14:15 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 4.7
YMW-21-SS-C 12-24 4/19/2013 14:20 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 5.7
YMW-22-SS-A 0-6 4/17/2013 10:20 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-22-SS-B 6-12 4/17/2013 10:25 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
YMW-22-SS-C 12-24 4/17/2013 10:35 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
YMW-23-SS-A 0-6 4/17/2013 13:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
YMW-23-SS-B 6-12 4/17/2013 13:05 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-23-SS-C 12-24 4/17/2013 13:10 < 0.11 < 0.056 0.064 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

0.08MDEQ - RBSLs Residential Surface 100
100

0.04 60 100410 6 70
10

VPH
mg/kg

MDEQ - RBSLs Commercial Surface 0.04 200 7009

VPH
mg/kg

0.08

Fraction VPH
mg/kg mg/kgmg/kg mg/kg

MA-VPH
TOLUENE
MA-VPH

Unit mg/kg
VPH

mg/kg

M-P XYLENE
MA-VPH

VQs - Validator Qualifiers

TOTAL PURGEABLE 
HYDROCARBONS

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

MA-VPH
Yale Oil of South Dakota Surface Soil Sampling-VPH BENZENE C5-C8 ALIPHATICS

C9-C12 
ALIPHATICS

METHYL TERT-
BUTYL ETHER

Method MA-VPH

C9-C10 
AROMATICS

mg/kg
240
56

100

VPH
mg/kg

10

MA-VPH MA-VPH
VPH

mg/kg

200

MA-VPH
VPH VPHVPH

280
65

100

VPH

Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

MDEQ Leaching to Groundwater Screening Level

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

NAPHTHALENE

VPH
MA-VPH

TOTAL XYLENE
MA-VPH

O-XYLENE
MA-VPH

VPH
mg/kg

ETHYLBENZENE
MA-VPH
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SS-A 0-6 4/18/2013 9:30 < 11 56 20 138 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.016 0.023 * 0.029 0.015 0.013 0.018
YMW-10-SS-B 6-12 4/18/2013 9:35 < 13 42 14 73 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 0.0068 0.011 0.0062 < 0.0042 < 0.0042
YMW-10-SS-C 12-24 4/18/2013 9:50 < 11 36 16 99 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.023 0.033 * 0.039 0.021 0.018 0.024
YMW-11-SS-A 0-6 4/11/2013 9:35 < 12 36 22 82 < 0.020 < 0.020 < 0.020 < 0.020 0.025 0.037 * 0.055 0.026 0.020 0.033
YMW-11-SS-B 6-12 4/11/2013 9:45 < 12 75 46 168 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 0.052 * 0.078 0.049 0.040 < 0.039
YMW-11-SS-C 12-24 4/11/2013 9:50 < 12 < 12 < 12 < 12 < 0.0039 < 0.0039 < 0.0039 < 0.0039 0.014 0.020 * 0.024 0.014 0.011 0.016
YMW-12-SS-A 0-6 4/11/2013 11:55 42 334 378 959 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 0.11 < 0.073 < 0.073
YMW-12-SS-B 6-12 4/11/2013 12:00 71 257 360 869 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27
YMW-12-SS-C 12-24 4/11/2013 12:05 718 * 1600 2500 * 7090 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56 < 0.56
YMW-13-SS-A 0-6 4/10/2013 9:30 < 14 25 24 56 < 0.024 < 0.024 < 0.024 < 0.024 < 0.024 < 0.024 0.027 < 0.024 < 0.024 < 0.024
YMW-13-SS-B 6-12 4/10/2013 9:45 < 11 49 30 116 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038
YMW-13-SS-C 12-24 4/10/2013 10:10 1440 * 2840 3920 * 9670 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 0.34
YMW-14-SS-A 0-6 4/9/2013 10:50 688 * 1190 1530 * 4260 < 0.090 < 0.090 < 0.090 < 0.090 < 0.090 < 0.090 < 0.090 < 0.090 < 0.090 0.18
YMW-14-SS-B 6-12 4/9/2013 10:59 5100 * 5530 9270 * 26100 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 0.46
YMW-14-SS-C 12-24 4/9/2013 11:05 6490 * < 427 7860 * 26200 1.4 U < 0.59 < 0.59 < 0.59 < 0.59 < 0.59 0.76 * < 0.59 < 0.59 1.4
YMW-15-SS-A 0-6 4/18/2013 13:00 < 12 < 12 < 12 < 12 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.0096
YMW-15-SS-B 6-12 4/18/2013 13:10 < 11 34 12 74 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
YMW-15-SS-C 12-24 4/18/2013 13:35 74 101 49 316 0.047 U 0.030 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.0073
YMW-16-SS-A 0-6 4/11/2013 14:00 42 753 205 1300 < 0.074 < 0.074 < 0.074 < 0.074 0.11 < 0.074 0.10 0.16 0.15 < 0.074
YMW-16-SS-B 6-12 4/11/2013 14:10 91 912 184 1840 0.076 U < 0.072 < 0.072 < 0.072 0.18 0.11 * 0.18 0.16 0.21 0.17
YMW-16-SS-C 12-24 4/11/2013 14:20 99 469 126 977 0.022 U < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 0.025 < 0.018 < 0.018
YMW-17-SS-A 0-6 4/15/2013 12:05 < 12 38 32 113 0.0099 U < 0.0079 0.014 U 0.016 0.080 0.15 * 0.23 * 0.089 0.095 0.12
YMW-17-SS-B 6-12 4/15/2013 12:10 < 11 < 11 < 11 11 < 0.0074 < 0.0074 < 0.0074 < 0.0074 0.020 0.044 * 0.066 0.026 0.020 0.032
YMW-17-SS-C 12-24 4/15/2013 12:15 < 11 53 84 265 0.021 U 0.013 0.036 0.040 0.16 0.25 * 0.37 * 0.15 0.12 0.22
YMW-18-SS-A 0-6 4/23/2013 9:50 < 13 < 13 < 13 < 13 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043
YMW-18-SS-B 6-12 4/23/2013 10:00 389 * < 13 59 464 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043
YMW-18-SS-C 12-24 4/23/2013 10:05 14600 * 218 2190 * 17100 4.8 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043
YMW-19-SS-A 0-6 4/23/2013 13:00 < 16 < 16 < 16 < 16 < 0.0052 < 0.0052 0.011 0.0091 0.061 0.13 * 0.12 0.056 0.029 0.056
YMW-19-SS-B 6-12 4/23/2013 13:05 < 12 22 < 12 72 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 0.026 * < 0.020 0.023 < 0.020 0.058
YMW-19-SS-C 12-24 4/23/2013 13:15 < 12 32 < 12 53 < 0.0041 < 0.0041 < 0.0041 < 0.0041 0.013 0.018 0.031 0.021 0.015 0.019
YMW-20-SS-A 0-6 4/18/2013 15:40 18
YMW-20-SS-B 6-12 4/18/2013 16:00 29
YMW-20-SS-C 12-24 4/18/2013 16:10 270 * < 14 104 48 222 < 0.0095 B < 0.0095 < 0.0095 0.033 0.19 0.41 * 0.40 * 0.24 0.13 0.21

YMW-20-SS-CD 12-24 4/18/2013 16:15 343 * < 12 108 61 256 < 0.0083 B < 0.0083 < 0.0083 0.049 0.29 * 0.53 * 0.52 * 0.29 0.19 0.32
YMW-21-SS-A 0-6 4/19/2013 14:10 270 * 910 437 * 2140 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 0.025 < 0.018 < 0.018
YMW-21-SS-B 6-12 4/19/2013 14:15 203 * 634 441 * 1700 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 0.023 < 0.015 < 0.015
YMW-21-SS-C 12-24 4/19/2013 14:20 395 * 1510 1550 * 4700 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023
YMW-22-SS-A 0-6 4/17/2013 10:20 50
YMW-22-SS-B 6-12 4/17/2013 10:25 57
YMW-22-SS-C 12-24 4/17/2013 10:35 76
YMW-23-SS-A 0-6 4/17/2013 13:00 107
YMW-23-SS-B 6-12 4/17/2013 13:05 245 * < 22 48 37 187 < 0.015 < 0.015 < 0.015 < 0.015 0.039 0.053 * 0.066 0.039 0.031 0.039
YMW-23-SS-C 12-24 4/17/2013 13:10 477 * < 11 74 65 423 0.0099 U < 0.0075 < 0.0075 0.0087 0.016 0.022 * 0.029 0.026 0.014 0.021

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
†- Determined by the January 29, 2014 Background Soils 
    Data Submittal, lowest value of SP-SS-A or NP-SS-A.
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte 
  and hydrocarbon range values are the most conservative 
  Montana DEQ RBSLs.  These limits may not apply 
  to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 
  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 
  than the reporting limit.
L - Lowest available reporting limit for the analytical 
  method used.

<0.0042 0.019 0.027 0.025 -- 0.012 0.013Background Surface Soil Values† -- <0.0042 --
0.2 2

200
20

2

mg/kgmg/kg mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

2-METHYLNAPH- 
THALENE ACENAPHTHENE ACENAPHTHYLENE ANTHRACENE

TOT 
EXTRACTABLE 

HYDROCARBON 
(EPH)

MA-EPH SW8270C
CHRYSENE
SW8270CSW8270C SW8270C SW8270CSW8270C SW8270C SW8270C SW8270C SW8270C

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

BENZO (A) 
ANTHRACENE BENZO (A) PYRENEYale Oil of South Dakota Surface Soil Sampling-EPH, SVOC

TOT 
EXTRACTABLE 

HYDROCARBON  
(EPHscr)

mg/kg

MDEQ - RBSLs Commercial Surface 200 1000 100000

Unit mg/kg mg/kg mg/kg

Method SW8015M MA-EPH MA-EPH

BENZO (B) 
FLUORANTHENE

C11-C22 
AROMATICS

MA-EPH
EPH

  reported value or not detected due to blank contamination.

EPH
mg/kg

200
200

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Fraction EPH EPH EPH

200 200 20000

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

2000MDEQ - RBSLs Residential Surface

NO MEAS

MDEQ Leaching to Groundwater Screening Level

mg/kg
NO MEAS NO MEAS

400
400

200 4000 20
0.2 0.02
2 0.2

200

Direct Contact Commercial RSL(1) 300
Direct Contact Residential RSL(1) 23

1.9
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YMW-10-SS-A 0-6 4/18/2013 9:30
YMW-10-SS-B 6-12 4/18/2013 9:35
YMW-10-SS-C 12-24 4/18/2013 9:50
YMW-11-SS-A 0-6 4/11/2013 9:35
YMW-11-SS-B 6-12 4/11/2013 9:45
YMW-11-SS-C 12-24 4/11/2013 9:50
YMW-12-SS-A 0-6 4/11/2013 11:55
YMW-12-SS-B 6-12 4/11/2013 12:00
YMW-12-SS-C 12-24 4/11/2013 12:05
YMW-13-SS-A 0-6 4/10/2013 9:30
YMW-13-SS-B 6-12 4/10/2013 9:45
YMW-13-SS-C 12-24 4/10/2013 10:10
YMW-14-SS-A 0-6 4/9/2013 10:50
YMW-14-SS-B 6-12 4/9/2013 10:59
YMW-14-SS-C 12-24 4/9/2013 11:05
YMW-15-SS-A 0-6 4/18/2013 13:00
YMW-15-SS-B 6-12 4/18/2013 13:10
YMW-15-SS-C 12-24 4/18/2013 13:35
YMW-16-SS-A 0-6 4/11/2013 14:00
YMW-16-SS-B 6-12 4/11/2013 14:10
YMW-16-SS-C 12-24 4/11/2013 14:20
YMW-17-SS-A 0-6 4/15/2013 12:05
YMW-17-SS-B 6-12 4/15/2013 12:10
YMW-17-SS-C 12-24 4/15/2013 12:15
YMW-18-SS-A 0-6 4/23/2013 9:50
YMW-18-SS-B 6-12 4/23/2013 10:00
YMW-18-SS-C 12-24 4/23/2013 10:05
YMW-19-SS-A 0-6 4/23/2013 13:00
YMW-19-SS-B 6-12 4/23/2013 13:05
YMW-19-SS-C 12-24 4/23/2013 13:15
YMW-20-SS-A 0-6 4/18/2013 15:40
YMW-20-SS-B 6-12 4/18/2013 16:00
YMW-20-SS-C 12-24 4/18/2013 16:10

YMW-20-SS-CD 12-24 4/18/2013 16:15
YMW-21-SS-A 0-6 4/19/2013 14:10
YMW-21-SS-B 6-12 4/19/2013 14:15
YMW-21-SS-C 12-24 4/19/2013 14:20
YMW-22-SS-A 0-6 4/17/2013 10:20
YMW-22-SS-B 6-12 4/17/2013 10:25
YMW-22-SS-C 12-24 4/17/2013 10:35
YMW-23-SS-A 0-6 4/17/2013 13:00
YMW-23-SS-B 6-12 4/17/2013 13:05
YMW-23-SS-C 12-24 4/17/2013 13:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
†- Determined by the January 29, 2014 Background Soils 
    Data Submittal, lowest value of SP-SS-A or NP-SS-A.
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte 
  and hydrocarbon range values are the most conservative 
  Montana DEQ RBSLs.  These limits may not apply 
  to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 
  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 
  than the reporting limit.
L - Lowest available reporting limit for the analytical 
  method used.

Background Surface Soil Values†

Yale Oil of South Dakota Surface Soil Sampling-EPH, SVOC

MDEQ - RBSLs Commercial Surface

Unit

Method

  reported value or not detected due to blank contamination.

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

MDEQ - RBSLs Residential Surface

MDEQ Leaching to Groundwater Screening Level

Direct Contact Commercial RSL(1)

Direct Contact Residential RSL(1)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.0036 0.027 < 0.0036 0.021 < 0.0036 0.0078 J 0.027
< 0.0042 0.0093 < 0.0042 0.0093 < 0.0042 < 0.0042 J 0.0098
< 0.0036 0.046 < 0.0036 0.029 < 0.0036 0.011 J 0.044
< 0.020 0.042 < 0.020 0.037 < 0.020 0.023 0.040
< 0.039 0.057 < 0.039 0.075 < 0.039 < 0.039 0.057

< 0.0039 0.019 < 0.0039 0.018 < 0.0039 0.0075 0.018
< 0.073 < 0.073 < 0.073 0.14 < 0.073 < 0.073 < 0.073
< 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27
< 0.56 < 0.56 < 0.56 < 0.56 0.62 U < 0.56 < 0.56

< 0.024 0.032 < 0.024 0.033 < 0.024 < 0.024 0.026
< 0.038 0.041 < 0.038 0.054 < 0.038 < 0.038 < 0.038
< 0.27 < 0.27 < 0.27 < 0.27 < 0.27 < 0.27 0.54

< 0.090 < 0.090 0.12 < 0.090 < 0.090 < 0.090 0.17
< 0.30 < 0.30 0.48 < 0.30 < 0.30 0.34 0.34
< 0.59 0.71 2.1 < 0.59 0.60 U 1.8 1.2

< 0.0040 0.0061 < 0.0040 < 0.0040 < 0.0040 < 0.0040 J 0.0097
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 J < 0.0037
< 0.0040 < 0.0040 < 0.0040 < 0.0040 0.032 U 0.0058 J < 0.0040
< 0.074 0.19 < 0.074 0.16 < 0.074 0.12 0.20
< 0.072 0.26 < 0.072 0.27 * < 0.072 0.14 0.26
< 0.018 < 0.018 < 0.018 0.027 < 0.018 < 0.018 < 0.018

0.031 * 0.14 < 0.0079 0.15 < 0.0079 0.036 0.16
0.0093 0.040 < 0.0074 0.046 < 0.0074 0.0088 0.044
0.050 * 0.33 0.020 0.25 * 0.017 U 0.083 0.30

< 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043
< 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043 < 0.0043
< 0.043 0.093 0.35 < 0.043 5.1 * 0.51 0.11

< 0.0052 0.098 < 0.0052 0.061 < 0.0052 0.051 0.077
< 0.020 0.040 < 0.020 0.043 < 0.020 < 0.020 0.038

< 0.0041 0.030 < 0.0041 0.026 < 0.0041 0.012 0.031

0.062 * 0.31 < 0.0095 0.25 * < 0.0095 0.12 J 0.32
0.075 * 0.47 0.0088 0.34 * < 0.0083 0.22 J 0.51

< 0.018 < 0.018 < 0.018 < 0.018 < 0.018 < 0.018 J < 0.018
< 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 J < 0.015
< 0.023 < 0.023 < 0.023 < 0.023 < 0.023 < 0.023 J 0.042

< 0.015 0.089 < 0.015 0.050 < 0.015 0.033 0.080
< 0.0075 0.029 < 0.0075 0.029 < 0.0075 0.021 0.043

<0.0042 0.023 <0.0042 -- 0.037<0.0042 0.035

NO MEAS

0.2 4 2000.02 300 300
20000.2 500 600

mg/kg

INDENO (1,2,3-
C,D) PYRENE NAPHTHALENE PHENANTHRENE PYRENEFLUORANTHENE FLUORENE

SW8270C

mg/kg mg/kgmg/kg mg/kg

SW8270C SW8270C SW8270CSW8270C SW8270C
NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg
NO MEAS NO MEAS

DIBENZ (A,H) 
ANTHRACENE

SW8270C

2 9
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SS-A 0-6 4/18/2013 9:30
YMW-10-SS-B 6-12 4/18/2013 9:35
YMW-10-SS-C 12-24 4/18/2013 9:50
YMW-11-SS-A 0-6 4/11/2013 9:35
YMW-11-SS-B 6-12 4/11/2013 9:45 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-11-SS-C 12-24 4/11/2013 9:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-12-SS-A 0-6 4/11/2013 11:55
YMW-12-SS-B 6-12 4/11/2013 12:00
YMW-12-SS-C 12-24 4/11/2013 12:05
YMW-13-SS-A 0-6 4/10/2013 9:30
YMW-13-SS-B 6-12 4/10/2013 9:45 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-13-SS-C 12-24 4/10/2013 10:10 0.026 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-14-SS-A 0-6 4/9/2013 10:50
YMW-14-SS-B 6-12 4/9/2013 10:59 1.7 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
YMW-14-SS-C 12-24 4/9/2013 11:05 14 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
YMW-15-SS-A 0-6 4/18/2013 13:00
YMW-15-SS-B 6-12 4/18/2013 13:10
YMW-15-SS-C 12-24 4/18/2013 13:35
YMW-16-SS-A 0-6 4/11/2013 14:00
YMW-16-SS-B 6-12 4/11/2013 14:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-16-SS-C 12-24 4/11/2013 14:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-17-SS-A 0-6 4/15/2013 12:05
YMW-17-SS-B 6-12 4/15/2013 12:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-17-SS-C 12-24 4/15/2013 12:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-18-SS-A 0-6 4/23/2013 9:50
YMW-18-SS-B 6-12 4/23/2013 10:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-18-SS-C 12-24 4/23/2013 10:05 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-19-SS-A 0-6 4/23/2013 13:00
YMW-19-SS-B 6-12 4/23/2013 13:05
YMW-19-SS-C 12-24 4/23/2013 13:15
YMW-20-SS-A 0-6 4/18/2013 15:40
YMW-20-SS-B 6-12 4/18/2013 16:00
YMW-20-SS-C 12-24 4/18/2013 16:10

YMW-20-SS-CD 12-24 4/18/2013 16:15
YMW-21-SS-A 0-6 4/19/2013 14:10
YMW-21-SS-B 6-12 4/19/2013 14:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-21-SS-C 12-24 4/19/2013 14:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-22-SS-A 0-6 4/17/2013 10:20
YMW-22-SS-B 6-12 4/17/2013 10:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-22-SS-C 12-24 4/17/2013 10:35 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-23-SS-A 0-6 4/17/2013 13:00
YMW-23-SS-B 6-12 4/17/2013 13:05
YMW-23-SS-C 12-24 4/17/2013 13:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply 

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less 
  than the reporting limit.

L - Lowest available reporting limit for the analytical 
  method used.

0.00002MDEQ - RBSLs Residential Surface 0.04
0.00002MDEQ - RBSLs Commercial Surface 0.04

11 160 160 0.730.68 0.65 28 1400 0.32
46 2300 2300 3.23 2.9 130 5700 1.4

Direct Contact Residential RSL(1) 29 15 0.29 67
180 63 1.3 290

mg/kgmg/kg mg/kgUnit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

CHLOROMETHANE 2-CHLOROTOLUENE
SW8260B

4-CHLOROTOLUENE
CHLORODIBROMO-  

METHANE
1,2-

DIBROMOETHANEBROMOMETHANE
CARBON 

TETRACHLORIDE CHLOROBENZENE CHLOROETHANE
2-CHLOROETHYL 

VINYL ETHER CHLOROFORM

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Surface Soil Sampling-VOC BENZENE BROMOBENZENE
BROMOCHLORO-  

METHANE
BROMODICHLORO- 

METHANE BROMOFORM

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Method SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

mg/kg mg/kg mg/kg mg/kg
Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4 0.01

  reported value or not detected due to blank contamination.
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YMW-10-SS-A 0-6 4/18/2013 9:30
YMW-10-SS-B 6-12 4/18/2013 9:35
YMW-10-SS-C 12-24 4/18/2013 9:50
YMW-11-SS-A 0-6 4/11/2013 9:35
YMW-11-SS-B 6-12 4/11/2013 9:45
YMW-11-SS-C 12-24 4/11/2013 9:50
YMW-12-SS-A 0-6 4/11/2013 11:55
YMW-12-SS-B 6-12 4/11/2013 12:00
YMW-12-SS-C 12-24 4/11/2013 12:05
YMW-13-SS-A 0-6 4/10/2013 9:30
YMW-13-SS-B 6-12 4/10/2013 9:45
YMW-13-SS-C 12-24 4/10/2013 10:10
YMW-14-SS-A 0-6 4/9/2013 10:50
YMW-14-SS-B 6-12 4/9/2013 10:59
YMW-14-SS-C 12-24 4/9/2013 11:05
YMW-15-SS-A 0-6 4/18/2013 13:00
YMW-15-SS-B 6-12 4/18/2013 13:10
YMW-15-SS-C 12-24 4/18/2013 13:35
YMW-16-SS-A 0-6 4/11/2013 14:00
YMW-16-SS-B 6-12 4/11/2013 14:10
YMW-16-SS-C 12-24 4/11/2013 14:20
YMW-17-SS-A 0-6 4/15/2013 12:05
YMW-17-SS-B 6-12 4/15/2013 12:10
YMW-17-SS-C 12-24 4/15/2013 12:15
YMW-18-SS-A 0-6 4/23/2013 9:50
YMW-18-SS-B 6-12 4/23/2013 10:00
YMW-18-SS-C 12-24 4/23/2013 10:05
YMW-19-SS-A 0-6 4/23/2013 13:00
YMW-19-SS-B 6-12 4/23/2013 13:05
YMW-19-SS-C 12-24 4/23/2013 13:15
YMW-20-SS-A 0-6 4/18/2013 15:40
YMW-20-SS-B 6-12 4/18/2013 16:00
YMW-20-SS-C 12-24 4/18/2013 16:10

YMW-20-SS-CD 12-24 4/18/2013 16:15
YMW-21-SS-A 0-6 4/19/2013 14:10
YMW-21-SS-B 6-12 4/19/2013 14:15
YMW-21-SS-C 12-24 4/19/2013 14:20
YMW-22-SS-A 0-6 4/17/2013 10:20
YMW-22-SS-B 6-12 4/17/2013 10:25
YMW-22-SS-C 12-24 4/17/2013 10:35
YMW-23-SS-A 0-6 4/17/2013 13:00
YMW-23-SS-B 6-12 4/17/2013 13:05
YMW-23-SS-C 12-24 4/17/2013 13:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply 

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less 
  than the reporting limit.

L - Lowest available reporting limit for the analytical 
  method used.

MDEQ - RBSLs Residential Surface
MDEQ - RBSLs Commercial Surface

Direct Contact Residential RSL(1)

Unit
Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Surface Soil Sampling-VOC

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Method

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

930 100
23

4.4
1

16
3.6

0.01
0.01

8.7 162.3 2.6180
9.8 11

160 160
37 230 2300 2300

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS

SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

1,2-DICHLORO-  
PROPANE

1,3-DICHLORO-   
PROPANE

2,2-DICHLORO-   
PROPANE

1,1-DICHLORO-  
PROPENE

CIS-1,3-DICHLORO-
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

CIS-1,2-
DICHLOROETHENE

1,1-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-DICHLORO- 
BENZENE

1,3-DICHLORO- 
BENZENE

1,4-DICHLORO- 
BENZENE

DICHLORODI-
FLUOROMETHANE

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
DIBROMOMETHANE

15 0.0078 0.21 0.0025 0.290.02 0.017 1.35.8 0.72
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YMW-10-SS-A 0-6 4/18/2013 9:30
YMW-10-SS-B 6-12 4/18/2013 9:35
YMW-10-SS-C 12-24 4/18/2013 9:50
YMW-11-SS-A 0-6 4/11/2013 9:35
YMW-11-SS-B 6-12 4/11/2013 9:45
YMW-11-SS-C 12-24 4/11/2013 9:50
YMW-12-SS-A 0-6 4/11/2013 11:55
YMW-12-SS-B 6-12 4/11/2013 12:00
YMW-12-SS-C 12-24 4/11/2013 12:05
YMW-13-SS-A 0-6 4/10/2013 9:30
YMW-13-SS-B 6-12 4/10/2013 9:45
YMW-13-SS-C 12-24 4/10/2013 10:10
YMW-14-SS-A 0-6 4/9/2013 10:50
YMW-14-SS-B 6-12 4/9/2013 10:59
YMW-14-SS-C 12-24 4/9/2013 11:05
YMW-15-SS-A 0-6 4/18/2013 13:00
YMW-15-SS-B 6-12 4/18/2013 13:10
YMW-15-SS-C 12-24 4/18/2013 13:35
YMW-16-SS-A 0-6 4/11/2013 14:00
YMW-16-SS-B 6-12 4/11/2013 14:10
YMW-16-SS-C 12-24 4/11/2013 14:20
YMW-17-SS-A 0-6 4/15/2013 12:05
YMW-17-SS-B 6-12 4/15/2013 12:10
YMW-17-SS-C 12-24 4/15/2013 12:15
YMW-18-SS-A 0-6 4/23/2013 9:50
YMW-18-SS-B 6-12 4/23/2013 10:00
YMW-18-SS-C 12-24 4/23/2013 10:05
YMW-19-SS-A 0-6 4/23/2013 13:00
YMW-19-SS-B 6-12 4/23/2013 13:05
YMW-19-SS-C 12-24 4/23/2013 13:15
YMW-20-SS-A 0-6 4/18/2013 15:40
YMW-20-SS-B 6-12 4/18/2013 16:00
YMW-20-SS-C 12-24 4/18/2013 16:10

YMW-20-SS-CD 12-24 4/18/2013 16:15
YMW-21-SS-A 0-6 4/19/2013 14:10
YMW-21-SS-B 6-12 4/19/2013 14:15
YMW-21-SS-C 12-24 4/19/2013 14:20
YMW-22-SS-A 0-6 4/17/2013 10:20
YMW-22-SS-B 6-12 4/17/2013 10:25
YMW-22-SS-C 12-24 4/17/2013 10:35
YMW-23-SS-A 0-6 4/17/2013 13:00
YMW-23-SS-B 6-12 4/17/2013 13:05
YMW-23-SS-C 12-24 4/17/2013 13:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply 

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less 
  than the reporting limit.

L - Lowest available reporting limit for the analytical 
  method used.

MDEQ - RBSLs Residential Surface
MDEQ - RBSLs Commercial Surface

Direct Contact Residential RSL(1)

Unit
Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Surface Soil Sampling-VOC

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Method

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

1.1 J < 1.2 < 1.2 < 24 < 1.2 < 1.2 < 1.2 < 1.2 0.82 J < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 2.9
7.7 < 1.2 < 1.2 < 24 < 1.2 < 1.2 < 1.2 < 1.2 13 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 21

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
0.067 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.090 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.13 J
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

2.7
0.6

12 1.1 0.0022 0.0078

5
1.1

0.11
0.0051

106 0.08
1010 0.08

562 24 810 0.94 7357 2700 600 0.059
1.7 2408.8 100 3600 6 3101000 19000 3500

mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B
M-P XYLENE

TRICHLORO-  
ETHENE

TRICHLORO-
FLUOROMETHANE

1,2,3-TRICHLORO-  
PROPANE VINYL CHLORIDE

1,1,1-TRICHLORO-  
ETHANE

1,1,2-TRICHLORO-  
ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE) STYRENE

1,1,1,2-
TETRACHLO-  
ROETHANE

1,1,2,2-
TETRACHLO-  
ROETHANE

TETRACHLO-  
ROETHENE TOLUENEETHYLBENZENE

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

0.023 0.7 0.0096 0.018 66.4 0.0000032 0.0007 1000.013
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TABLE 1-1.  YOSD SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YMW-10-SS-A 0-6 4/18/2013 9:30
YMW-10-SS-B 6-12 4/18/2013 9:35
YMW-10-SS-C 12-24 4/18/2013 9:50
YMW-11-SS-A 0-6 4/11/2013 9:35
YMW-11-SS-B 6-12 4/11/2013 9:45
YMW-11-SS-C 12-24 4/11/2013 9:50
YMW-12-SS-A 0-6 4/11/2013 11:55
YMW-12-SS-B 6-12 4/11/2013 12:00
YMW-12-SS-C 12-24 4/11/2013 12:05
YMW-13-SS-A 0-6 4/10/2013 9:30
YMW-13-SS-B 6-12 4/10/2013 9:45
YMW-13-SS-C 12-24 4/10/2013 10:10
YMW-14-SS-A 0-6 4/9/2013 10:50
YMW-14-SS-B 6-12 4/9/2013 10:59
YMW-14-SS-C 12-24 4/9/2013 11:05
YMW-15-SS-A 0-6 4/18/2013 13:00
YMW-15-SS-B 6-12 4/18/2013 13:10
YMW-15-SS-C 12-24 4/18/2013 13:35
YMW-16-SS-A 0-6 4/11/2013 14:00
YMW-16-SS-B 6-12 4/11/2013 14:10
YMW-16-SS-C 12-24 4/11/2013 14:20
YMW-17-SS-A 0-6 4/15/2013 12:05
YMW-17-SS-B 6-12 4/15/2013 12:10
YMW-17-SS-C 12-24 4/15/2013 12:15
YMW-18-SS-A 0-6 4/23/2013 9:50
YMW-18-SS-B 6-12 4/23/2013 10:00
YMW-18-SS-C 12-24 4/23/2013 10:05
YMW-19-SS-A 0-6 4/23/2013 13:00
YMW-19-SS-B 6-12 4/23/2013 13:05
YMW-19-SS-C 12-24 4/23/2013 13:15
YMW-20-SS-A 0-6 4/18/2013 15:40
YMW-20-SS-B 6-12 4/18/2013 16:00
YMW-20-SS-C 12-24 4/18/2013 16:10

YMW-20-SS-CD 12-24 4/18/2013 16:15
YMW-21-SS-A 0-6 4/19/2013 14:10
YMW-21-SS-B 6-12 4/19/2013 14:15
YMW-21-SS-C 12-24 4/19/2013 14:20
YMW-22-SS-A 0-6 4/17/2013 10:20
YMW-22-SS-B 6-12 4/17/2013 10:25
YMW-22-SS-C 12-24 4/17/2013 10:35
YMW-23-SS-A 0-6 4/17/2013 13:00
YMW-23-SS-B 6-12 4/17/2013 13:05
YMW-23-SS-C 12-24 4/17/2013 13:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply 

  to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less 
  than the reporting limit.

L - Lowest available reporting limit for the analytical 
  method used.

MDEQ - RBSLs Residential Surface
MDEQ - RBSLs Commercial Surface

Direct Contact Residential RSL(1)

Unit
Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Surface Soil Sampling-VOC

Exceeds MDEQ - RBSLs Commercial Surface
Exceeds MDEQ - RBSLs Residential Surface

Method

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs

< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 < 0.20
< 0.20 < 0.20

0.59 J 3.5
3.6 25

< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 0.13 J
< 0.20 < 0.20

70
200

65
280

mg/kg mg/kg
NO MEASNO MEAS

SW8260B SW8260B
O-XYLENE TOTAL XYLENE

100
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TABLE 1-1B BACKGROUND SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SP-SS-A 0-6 12/23/2013 13:20 22 7 150 <1 23 20 18 D <1 <1 <1 <0.0043 0.0082 0.026
NP-SS-A 0-6 12/23/2013 14:00 20 7 172 <1 20 28 28 <1 <1 <1 <0.0042 <0.0042 0.019

TMP-SS-A 0-6 12/23/2013 14:45 17 3 91 <1 14 17 14 <1 <1 <1 <0.0040 <0.0040 <0.0040

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79

<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - Compared to http://deq.mt.gov/StateSuperfund/
    background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

   and hydrocarbon range values are the most conservative 

   Montana DEQ RBSLs.  These limits may not apply 

   to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

   quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

   than the reporting limit.

L - Lowest available reporting limit for the analytical 

   method used.

Exceeds MDEQ - RBSLs Commercial Surface

Exceeds MDEQ - RBSLs Residential Surface

200 2000 0.2MDEQ - RBSLs Residential Surface
2200 4000MDEQ - RBSLs Commercial Surface

2.6 8.51MDEQ Leaching to Groundwater Screening Level 22.5(1) 421 1800000 140 140 1
12000 400Direct Contact Residential RSL(2) 22.5(1) 1500 7

800 4.0 580 580
400 0.94 39 39

Direct Contact Commercial RSL(2) 22.5(1) 22000 98 180000 800
mg/kg mg/kg mg/kg mg/kg mg/kgUnit % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEASTOT TOT NO MEAS NO MEAS
SW8270C

Fraction NO MEAS TOT TOT TOT TOT TOT
SW6010B SW7471B SW6020 SW6010B SW8270C SW8270C

ARSENIC (AS) BARIUM (BA) CADMIUM (CD) CHROMIUM (CR) LEAD (PB) LEAD (PB)-SIEVED MERCURY (HG)

TOT TOT
Method SW3550A SW6020 SW6010B SW6010B SW6010B SW6010B

SELENIUM (SE) SILVER (AG) ACENAPHTHENE ANTHRACENE BENZO (A) ANTHRACENE
Yale Oil of South Dakota Surface Soil Sampling-INORGANICS 

& TEL
MOISTURE % BY 

WT.
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TABLE 1-1B BACKGROUND SURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

SP-SS-A 0-6 12/23/2013 13:20
NP-SS-A 0-6 12/23/2013 14:00

TMP-SS-A 0-6 12/23/2013 14:45

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
1360 Exceeds Direct Contact Residential RSL
3.1 Exceeds MDEQ Leaching to Groundwater

  Screening Level
22

1.79

<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - Compared to http://deq.mt.gov/StateSuperfund/
    background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

   and hydrocarbon range values are the most conservative 

   Montana DEQ RBSLs.  These limits may not apply 

   to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

   quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

   than the reporting limit.

L - Lowest available reporting limit for the analytical 

   method used.

Exceeds MDEQ - RBSLs Commercial Surface

Exceeds MDEQ - RBSLs Residential Surface

MDEQ - RBSLs Residential Surface
MDEQ - RBSLs Commercial Surface

MDEQ Leaching to Groundwater Screening Level
Direct Contact Residential RSL(2)
Direct Contact Commercial RSL(2)

Unit
Fraction
Method

Yale Oil of South Dakota Surface Soil Sampling-INORGANICS 
& TEL

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.029 0.041 0.020 0.036 <0.0043 0.069 <0.0043 0.028 <0.0043 0.058
0.027 0.025 0.012 0.013 <0.0042 0.035 <0.0042 0.023 <0.0042 0.037

0.0098 0.012 <0.0040 <0.0040 <0.0040 0.0060 <0.0040 0.014 <0.0040 0.0059

20 0.02 300 300 0.2 40.02 0.2 2
20000.2 2 20 200 0.2
200

500 600 2 9

mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg

SW8270CSW8270C SW8270C
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg
NO MEAS NO MEAS NO MEAS

SW8270C SW8270CSW8270C SW8270C SW8270C

INDENO (1,2,3-C,D) 
PYRENE NAPHTHALENE PYRENECHRYSENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE FLUORENE

BENZO (B) 
FLUORANTHENE

BENZO (K) 
FLUORANTHENEBENZO (A) PYRENE

SW8270C SW8270C
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SB-A 4-4.8 5/17/2013 11:10 13 7.9 3 162 < 1 29 14 < 1 < 1 < 1
1-SB-B 8-11 8/8/2013 13:10 17 8.1 2 68 < 1 12 7 J < 1 < 1 < 1
1-SB-C 11-15 8/8/2013 13:15 12 8.2 4 74 < 1 14 7 J < 1 < 1 < 1
2-SB-A 2-4 5/17/2013 12:00 15 8.4 6 230 < 1 29 13 < 1 < 1 < 1
2-SB-B 8-11.5 8/8/2013 11:20 13 8.6 3 84 < 1 16 4 J < 1 < 1 < 1
2-SB-C 11.5-15.5 8/8/2013 11:30 13 8.3 4 99 < 1 11 5 J < 1 < 1 < 1
3-SB-A 4-5.4 5/17/2013 13:35 10 8.5 5 131 < 1 23 26 < 1 < 1 < 1
3-SB-B 7.5-8.0 8/8/2013 10:00 24 8.1 4 89 < 1 12 12 J < 1 < 1 < 1
3-SB-C 8.0-11.5 8/8/2013 10:30 14 8.1 2 61 < 1 19 8 J < 1 < 1 < 1
4-SB-A 6-8 5/7/2013 11:20 23 8.0 5 160 < 1 22 18 D < 1 < 1 < 1
4-SB-B 8-10.5 6/6/2013 10:20 5.9 8.6 3 128 < 1 33 15 < 1 < 1 < 1
5-SB-A 6-8 5/7/2013 10:00 24 8.1 7 171 < 1 24 13 D < 1 < 1 < 1
5-SB-B 8-12 6/6/2013 9:00 9.1 8.9 7 162 < 1 14 8 D < 1 < 1 < 1
5-SB-C 12-15 6/6/2013 9:15 11 8.8 3 100 < 1 14 4 < 1 < 1 < 1
6-SB-A 4-6 5/9/2013 12:00 22 8.2 8 192 < 1 30 14 D < 1 < 1 < 1
6-SB-B 8-12 8/2/2013 10:50 9.4 J 8.1 3 112 J < 1 13 11 < 1 < 1 < 1
6-SB-C 12-16 8/2/2013 11:10 9.5 J 8.4 3 238 J < 1 16 11 < 1 < 1 < 1

6-SB-CD 12-16 8/2/2013 11:15 10 J 8.4 3 98 J < 1 15 12 < 1 < 1 < 1
7-SB-A 6-8 5/6/2013 14:20 15 8.3 5 137 < 1 19 6 D < 1 < 1 < 1
7-SB-B 8-9.5 5/6/2013 14:30 24 8.6 6 173 < 1 25 9 D < 1 < 1 < 1
7-SB-C 12-14 6/6/2013 14:30 20 8.8 3 140 < 1 16 2 D < 1 < 1 < 1
8-SB-A 2-4 5/6/2013 15:30 20 8.2 5 183 < 1 23 12 D < 1 < 1 < 1
8-SB-B 7.8-8.8 7/11/2013 13:45 9.6 8.6 5 66 < 1 9 6 < 1 < 1 < 1
8-SB-C 8.8-15 7/31/2013 11:10 12 8.6 4 126 < 1 9 7 J < 1 < 1 < 1
9-SB-A 2-4 5/16/2013 14:30 9.0 8.4 8 223 < 1 31 15 < 1 < 1 < 1
9-SB-B 8-9 7/11/2013 12:23 12 8.9 6 53 < 1 15 5 < 1 < 1 < 1
9-SB-C 8-11 8/1/2013 10:00 10 8.7 3 63 < 1 12 7 J < 1 < 1 < 1
10-SB-A 4-6 4/24/2013 11:40 18 7.8 5 173 < 1 22 7 U < 1 < 1 < 1
10-SB-B 8-12 7/30/2013 15:25 15 8.3 5 96 < 1 17 9 J < 1 < 1 < 1
10-SB-C 12-16 7/30/2013 16:20 19 8.5 7 106 < 1 18 7 J < 1 < 1 < 1
11-SB-A 4-6 5/16/2013 15:10 14 8.6 5 135 < 1 28 10 < 1 < 1 < 1
11-SB-B 8-10 6/27/2013 8:50 6.4 8.0 4 79 J < 1 18 J 7 < 1 < 1 < 1
12-SB-A 2-4 5/7/2013 14:40 10 8.3 6 151 < 1 23 34 D < 1 < 1 < 1
12-SB-B 8-9 7/11/2013 9:50 14 8.6 7 147 < 1 14 5 < 1 < 1 < 1
12-SB-C 12-15 7/31/2013 7:30 13 8.4 4 81 < 1 11 6 J < 1 < 1 < 1
13-SB-A 6-6.6 5/7/2013 13:05 22 8.9 7 190 < 1 29 13 < 1 < 1 < 1
13-SB-B 8-11.5 7/31/2013 8:20 19 9.1 3 121 < 1 13 10 J < 1 < 1 < 1
13-SB-C 11.5-14.5 7/31/2013 8:30 18 8.8 3 83 < 1 10 8 J < 1 < 1 < 1
14-SB-A 6-8 4/29/2013 11:55 8.2 7.9 5 107 J < 1 14 18 D < 1 < 1 < 1
14-SB-B 6-12 6/6/2013 12:15 4.9 8.8 3 118 < 1 21 5 D < 1 < 1 < 1
14-SB-C 12-15 6/6/2013 12:30 8.4 8.7 4 106 < 1 13 3 D < 1 < 1 < 1
15-SB-A 4-6 5/8/2013 15:45 9.7 7.9 6 92 < 1 15 49 < 1 < 1 < 1

15-SB-AD 4-6 5/8/2013 15:47 7.5 7.8 4 80 < 1 13 37 < 1 < 1 < 1
15-SB-B 7.8-8.8 7/12/2013 10:25 16 8.6 2 84 < 1 12 5 < 1 < 1 < 1
15-SB-C 8-14 8/2/2013 11:40 21 J 7.8 4 108 J < 1 36 7 < 1 < 1 < 1
16-SB-A 4-6 5/9/2013 16:15 21 8.7 8 170 < 1 27 18 D < 1 < 1 < 1
16-SB-B 8-9.5 5/9/2013 16:55 21 9.0 9 203 < 1 27 13 D < 1 < 1 < 1
16-SB-C 8-13 8/2/2013 12:25 14 J 9.4 4 117 J < 1 14 22 < 1 < 1 < 1
17-SB-A 4-6 5/10/2013 12:00 24 9.0 7 184 < 1 27 16 D < 1 < 1 < 1
17-SB-B 6-8 5/10/2013 12:50 21 8.4 4 133 < 1 22 12 D < 1 < 1 < 1
17-SB-C 8-9.2 5/10/2013 13:33 21 7.7 4 98 < 1 12 19 D < 1 < 1 < 1
18-SB-A 2-4 5/8/2013 11:33 19 7.8 4 148 < 1 24 26 < 1 < 1 < 1
18-SB-B 7.7-8.5 7/12/2013 11:15 20 7.9 4 110 < 1 17 13 < 1 < 1 < 1
18-SB-C 8-11.5 8/2/2013 13:10 15 J 8.0 4 119 J < 1 17 15 < 1 < 1 < 1

18-SB-CD 8-11.5 8/2/2013 13:15 21 J 7.9 4 103 J < 1 15 16 < 1 < 1 < 1
19-SB-A 4-4.8 5/2/2013 12:30 13 7.5 4 168 < 1 26 12 D < 1 < 1 < 1
19-SB-B 6.5-8.0 8/9/2013 9:55 21 7.8 9 80 < 1 15 10 J < 1 < 1 < 1
19-SB-C 8.0-15.5 8/9/2013 10:55 10 8.2 3 125 < 1 11 6 J < 1 < 1 < 1
20-SB-A 4-6 4/24/2013 9:50 15 8.4 7 190 < 1 24 19 < 1 < 1 < 1
20-SB-B 6-8 4/24/2013 10:00 20 7.7 7 168 < 1 22 14 < 1 < 1 < 1
20-SB-C 9-15 8/1/2013 9:00 15 8.5 4 80 < 1 16 8 J < 1 < 1 < 1
21-SB-A 4-6 5/13/2013 11:00 17 7.7 8 181 < 1 25 10 < 1 < 1 < 1
21-SB-B 7-8 6/11/2013 10:10 11 8.1 4 62 < 1 9 7 < 1 < 1 < 1
21-SB-C 8-11.5 6/27/2013 11:00 10 8.2 5 104 J < 1 12 J 3 L < 1 < 1 < 1
22-SB-A 6-8 5/16/2013 11:32 16 8.2 5 190 < 1 30 10 < 1 < 1 < 1
22-SB-B 8-10 5/16/2013 11:58 19 8.2 5 97 < 1 16 6 < 1 < 1 < 1

Method
TETRAETHYL LEADSILVER (AG)SELENIUM (SE)

pH OF SOIL & 
WASTE

MOISTURE % BY 
WT. MERCURY (HG)CHROMIUM (CR)CADMIUM (CD)BARIUM (BA)ARSENIC (AS)

Yale Oil of South Dakota Subsurface Soil Sampling-
INORGANICS & TEL

SW3550A
LEAD (PB)

SW8270CSW6020 SW6010B/SW6020SW9045D SW6010B/SW6020 SW7471A/BSW6010B/SW6020SW6010B/SW6020SW6020 SW6010B/SW6020
Fraction

%
TOT

mg/kgmg/kg
NO MEASTOTTOTNO MEASNO MEAS TOTTOTTOTTOTTOT

Direct Contact Commercial RSL 800
mg/kgs.u. mg/kgmg/kgmg/kgmg/kg mg/kg mg/kgUnit

0.0082580 5804.0180000982200022.5 (1)

2.6 8.51 0.0000471800000 140 1MDEQ Leaching to Groundwater Screening Level 22.5 (1) 421
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22-SB-C 10-10.5 5/16/2013 12:20 21 8.1 6 144 < 1 15 6 < 1 < 1 < 1
23-SB-A 6-8 5/16/2013 11:50 17 8.1 5 160 < 1 26 58 < 1 < 1 < 1
23-SB-B 8-10 5/16/2013 12:20 24 7.6 4 199 < 1 28 60 < 1 < 1 < 1
23-SB-C 10.5-11.5 5/16/2013 13:00 17 8.0 3 181 < 1 14 20 < 1 < 1 < 1
25-SB-A 2-4 4/29/2013 15:30 11 8.6 2 152 J < 1 17 1800 D < 1 < 1 < 1

25-SB-AD 2-4 4/29/2013 15:32 11 8.6 4 219 J < 1 15 2420 < 1 < 1 < 1
25-SB-B 7-8 8/8/2013 9:15 14 8.8 1 282 < 1 11 138 J < 1 < 1 < 1
25-SB-C 8-11.5 7/31/2013 9:20 10 8.2 3 95 < 1 15 49 J < 1 < 1 < 1
26-SB-A 6-8 4/30/2013 12:25 20 7.8 6 168 J < 1 25 221 D < 1 < 1 < 1
26-SB-B 8.1-11 7/31/2013 12:10 22 8.6 6 168 < 1 11 23 J < 1 < 1 < 1
26-SB-C 11-14.5 7/31/2013 12:30 15 8.3 5 108 < 1 14 9 J < 1 < 1 < 1
27-SB-A 6-7 4/30/2013 10:10 22 8.0 7 125 J < 1 18 48 D < 1 < 1 < 1
27-SB-B 7.5-8.5 7/9/2013 14:33 13 8.4 4 61 < 1 14 11 < 1 < 1 < 1
27-SB-C 8-13 7/31/2013 13:10 12 8.5 5 145 < 1 15 12 J < 1 < 1 < 1
28-SB-A 6-7.3 4/30/2013 15:00 21 7.9 5 101 J < 1 16 14 D < 1 < 1 < 1 0.51
28-SB-B 7.3-8.5 7/9/2013 15:30 17 7.6 5 100 < 1 16 12 < 1 < 1 < 1 0.091 J
28-SB-C 8-11.5 7/31/2013 13:55 13 8.2 5 173 < 1 12 37 J < 1 < 1 < 1
29-SB-A 6-6.7 5/1/2013 15:20 21 7.5 2 195 < 1 26 446 D < 1 < 1 < 1 < 2.1
29-SB-B 6.7-8 6/11/2013 12:15 17 8.2 3 88 < 1 15 50 < 1 < 1 < 1 < 0.33
29-SB-C 8-11.5 6/28/2013 12:30 17 8.7 5 88 < 1 14 8 L < 1 < 1 < 1
30-SB-A 4-6 5/1/2013 10:00 22 8.7 8 149 < 1 13 38400 D < 1 < 1 < 1
30-SB-B 8-9.9 5/1/2013 10:50 23 8.6 3 121 < 1 18 939 D < 1 < 1 < 1
30-SB-C 9.9-15 8/1/2013 8:00 13 8.8 3 86 < 1 16 128 J < 1 < 1 < 1
31-SB-A 6-7.5 5/2/2013 11:50 19 7.4 6 162 < 1 25 64 D < 1 < 1 < 1 < 2.1
31-SB-B 5.5-7 8/7/2013 9:40 18 8.0 5 150 < 1 26 27 J < 1 < 1 < 1
31-SB-C 8-11.5 6/28/2013 10:00 12 8.0 4 84 < 1 12 55 < 1 < 1 < 1
32-SB-A 2-4 5/2/2013 9:30 13 7.9 5 160 < 1 24 945 D < 1 < 1 < 1
32-SB-B 5-7.5 6/6/2013 16:25 25 8.0 5 222 < 1 34 37 D < 1 < 1 < 1

32-SB-BD 5-7.5 6/6/2013 16:30 23 8.0 4 217 < 1 33 39 D < 1 < 1 < 1
32-SB-C 8-12 6/6/2013 16:00 16 8.1 14 67 < 1 14 88 D < 1 < 1 < 1
33-SB-A 4-6 5/2/2013 13:55 25 7.8 14 320 < 1 19 3410 D < 1 < 1 < 1
33-SB-B 8-9 5/2/2013 14:30 18 7.6 4 140 < 1 19 343 D < 1 < 1 < 1
33-SB-C 12-16 6/6/2013 17:35 15 8.1 6 125 < 1 10 32 < 1 < 1 < 1
34-SB-A 6-8 6/10/2013 12:45 18 7.3 6 164 < 1 28 14 < 1 < 1 < 1

34-SB-AD 6-8 6/10/2013 12:50 18 7.6 6 154 < 1 26 14 < 1 < 1 < 1
34-SB-B 8-11.5 6/28/2013 11:10 20 8.0 5 163 < 1 24 9 < 1 < 1 < 1
34-SB-C 11.5-15 6/28/2013 11:20 15 8.4 5 109 < 1 14 6 < 1 < 1 < 1
35-SB-A 4-6 5/6/2013 11:20 13 8.4 5 134 < 1 15 34 D < 1 < 1 < 1
35-SB-B 8.5-11 6/7/2013 9:10 15 8.0 7 130 < 1 17 18 < 1 < 1 < 1
35-SB-C 15-20 6/7/2013 9:25 15 8.5 8 53 < 1 15 2 < 1 < 1 < 1
36-SB-A 2-4 5/13/2013 12:15 16 8.6 17 192 < 1 26 13 D < 1 < 1 < 1
36-SB-B 6-8 5/13/2013 12:30 18 8.4 7 182 < 1 25 13 < 1 < 1 < 1
36-SB-C 8-10 5/13/2013 13:00 23 7.9 20 188 < 1 25 9 < 1 < 1 < 1
37-SB-A 2-4 5/13/2013 15:00 19 7.8 10 219 < 1 34 14 < 1 < 1 < 1
37-SB-B 8-11.5 6/27/2013 11:35 9.5 8.1 4 110 J < 1 10 J 6 < 1 < 1 < 1
37-SB-C 11.5-15.5 6/27/2013 12:25 13 8.6 3 55 J < 1 20 J 13 < 1 < 1 < 1

37-SB-CD 11.5-15.5 6/27/2013 12:30 12 8.4 3 93 J < 1 14 J 10 < 1 < 1 < 1
38-SB-A 2-4 5/16/2013 9:10 7.7 8.3 5 106 < 1 25 54 < 1 < 1 < 1
38-SB-B 6-8 6/7/2013 13:50 14 8.2 6 136 < 1 28 89 < 1 < 1 < 1
38-SB-C 8-10 6/27/2013 10:10 11 8.4 5 96 J < 1 30 J 9 < 1 < 1 < 1
39-SB-A 2-4 4/26/2013 15:20 6.2 7.6 6 201 < 1 21 381 D < 1 < 1 < 1
39-SB-B 8-11.5 6/27/2013 14:15 37 7.5 23 589 J 10 40 J 384 L < 1 < 1 < 1
39-SB-C 11.5-15.5 6/27/2013 13:35 9.0 8.3 4 101 J < 1 11 J 19 < 1 < 1 < 1
40-SB-A 6-7.5 4/29/2013 15:15 15 7.8 6 149 J < 1 19 12 < 1 < 1 < 1 < 2.0
40-SB-B 8-11.5 6/28/2013 7:15 7.8 8.5 4 117 < 1 14 5 < 1 < 1 < 1
40-SB-C 11.5-19.5 6/28/2013 8:05 15 8.4 5 225 < 1 17 8 < 1 < 1 < 1
41-SB-A 6-6.6 4/30/2013 13:40 29 7.6 10 183 J < 1 26 74 D < 1 < 1 < 1
41-SB-B 8-9.2 7/10/2013 14:00 12 8.2 5 70 < 1 11 13 < 1 < 1 < 1
41-SB-C 12-16 8/1/2013 15:55 16 8.6 4 83 < 1 11 82 J < 1 < 1 < 1

41-SB-CD 12-16 8/1/2013 15:59 13 8.5 4 102 < 1 12 12 J < 1 < 1 < 1
42-SB-A 6-7 4/30/2013 10:25 21 7.6 7 189 J < 1 25 16 D < 1 < 1 < 1 < 2.1
42-SB-B 7.2-82 7/10/2013 10:55 19 8.5 5 86 < 1 14 8 < 1 < 1 < 1 < 2.1
42-SB-C 8-11.5 7/31/2013 15:15 19 8.7 6 99 < 1 14 7 J < 1 < 1 < 1
43-SB-A 2-4 4/30/2013 14:45 18 7.2 6 331 J < 1 19 112 D < 1 < 1 < 1 < 30
43-SB-B 6-8 7/10/2013 11:22 13 8.2 3 58 < 1 12 6 < 1 < 1 < 1 0.28 J
43-SB-C 8.3-11.5 7/31/2013 14:40 10 7.8 3 121 < 1 10 7 J < 1 < 1 < 1
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44-SB-A 2-4 5/1/2013 13:25 23 7.3 4 165 < 1 11 919 D < 1 < 1 < 1 < 8.7
44-SB-B 2-4 5/1/2013 12:25 22 8.5 9 166 < 1 18 5990 D < 1 < 1 < 1 < 4.3
44-SB-C 4-6 5/1/2013 12:30 17 8.7 1 78 < 1 13 113 D < 1 < 1 < 1
45-SB-A 2-4 5/1/2013 11:00 22 8.0 10 184 < 1 21 5920 D < 1 < 1 < 1 < 8.6
45-SB-B 4-4.9 5/1/2013 11:35 23 8.5 2 146 < 1 22 261 D < 1 < 1 < 1 < 2.2
45-SB-C 8-11.5 8/9/2013 14:10 16 8.6 3 116 < 1 20 41 J < 1 < 1 < 1
46-SB-A 4-6 5/1/2013 15:05 13 7.5 4 201 < 1 26 274 D < 1 < 1 < 1
46-SB-B 5-6.2 8/6/2013 11:25 16 7.6 8 172 < 1 22 152 J < 1 < 1 < 1 < 4.0

46-SB-BD 5-6.2 8/6/2013 11:30 17 7.4 6 225 < 1 28 125 J < 1 < 1 < 1 < 4.0
46-SB-C 8-11.5 6/28/2013 8:50 13 8.5 2 69 < 1 8 10 < 1 < 1 < 1
47-SB-A 6-7.7 5/2/2013 9:45 21 8.1 6 231 < 1 23 1660 D < 1 < 1 < 1 < 4.2
47-SB-B 5-7 8/6/2013 14:25 19 7.4 6 285 < 1 21 1840 J < 1 < 1 < 1 < 2.1

47-SB-BD 5-7 8/6/2013 14:30 21 7.8 4 199 < 1 25 35 J < 1 < 1 < 1 < 4.2
47-SB-C 8-10 6/27/2013 16:50 14 8.5 4 110 J < 1 17 J 34 < 1 < 1 < 1
48-SB-A 4-6 4/25/2013 14:00 26 8.3 6 207 < 1 22 72 < 1 < 1 < 1
48-SB-B 6-8 4/25/2013 14:35 28 8.4 5 149 < 1 18 7 U < 1 < 1 < 1
48-SB-C 8-9.2 4/25/2013 15:00 21 8.5 4 162 < 1 16 8 U < 1 < 1 < 1

48-SB-CD 8-9.2 4/25/2013 15:03 22 8.2 4 161 < 1 15 9 U < 1 < 1 < 1
49-SB-A 6-7.2 4/25/2013 12:30 23 7.9 9 154 < 1 13 3200 < 1 < 1 < 1
49-SB-B 8-11.5 6/27/2013 15:15 15 7.9 9 208 J < 1 17 J 1270 L < 1 1 < 1
49-SB-C 11.5-14.5 6/27/2013 16:00 8.4 8.6 5 65 J < 1 19 J 13 < 1 < 1 < 1
50-SB-A 6-8 4/25/2013 10:40 20 7.6 8 182 < 1 22 20 < 1 < 1 < 1
50-SB-B 8-11.5 7/31/2013 9:55 17 8.1 4 105 < 1 10 20 J < 1 < 1 < 1
50-SB-C 11.5-14 7/31/2013 10:10 9.4 8.8 3 55 < 1 12 5 J < 1 < 1 < 1
51-SB-A 4-6 4/24/2013 15:00 33 7.0 9 197 < 1 26 20 < 1 < 1 < 1
51-SB-B 8-9 6/7/2013 10:45 18 8.0 6 111 < 1 15 8 < 1 < 1 < 1
51-SB-C 9-12 6/7/2013 11:00 16 8.2 3 93 < 1 9 3 < 1 < 1 < 1
52-SB-A 4-6 5/17/2013 15:20 18 8.4 6 9 < 1
52-SB-B 6-8 5/17/2013 16:05 21 8.4 6 6 < 1
52-SB-C 8-10 5/17/2013 16:40 20 8.2 4 5 < 1
53-SB-A 2-2.9 5/21/2013 11:00 4.0 8.1 5 135 < 1 18 10 < 1 < 1 < 1
53-SB-B 6-8 5/23/2013 11:30 18 8.1 5 232 < 1 16 10 < 1 < 1 < 1
53-SB-C 10-12 6/5/2013 15:10 19 8.0 2 64 < 1 12 3 D < 1 < 1 < 1
54-SB-A 6-7 5/20/2013 14:05 19 8.1 4 336 < 1 18 7 < 1 < 1 < 1
54-SB-B 8-8.5 5/23/2013 15:45 17 8.0 4 212 < 1 10 5 < 1 < 1 < 1
54-SB-C 7-10 6/5/2013 16:40 17 8.4 4 189 < 1 12 2 D < 1 < 1 < 1
55-SB-A 4-5.75 5/21/2013 10:00 15 7.7 5 183 < 1 30 10 < 1 < 1 < 1
55-SB-B 5.5-7.5 8/8/2013 15:25 13 7.5 7 127 < 1 20 7 J < 1 < 1 < 1
55-SB-C 6-8 6/5/2013 17:40 12 8.5 5 149 < 1 14 6 D < 1 < 1 < 1
56-SB-A 6-8 5/20/2013 14:30 22 9.0 7 162 < 1 30 9 < 1 < 1 < 1
56-SB-B 6.5-8.5 8/12/2013 10:40 21 8.3 6 183 < 1 24 10 J < 1 < 1 < 1
56-SB-C 8-10 6/5/2013 18:25 12 9.3 4 117 < 1 15 < 2 D < 1 < 1 < 1
57-SB-A 4-6 5/21/2013 12:00 9.2 7.8 4 90 < 1 12 6 < 1 < 1 < 1
57-SB-B 6-8 5/21/2013 12:35 18 7.5 3 55 < 1 10 5 < 1 < 1 < 1
57-SB-C 8-12 7/2/2013 9:25 11 8.6 4 82 < 1 16 5 < 1 < 1 < 1
58-SB-A 6-8 5/22/2013 10:40 17 8.0 6 235 < 1 28 27 < 1 < 1 < 1
58-SB-B 10-10.8 5/22/2013 11:40 23 7.9 7 139 < 1 22 J 16 < 1 < 1 < 1
58-SB-C 10.8-14 8/1/2013 12:15 25 7.9 6 183 < 1 17 25 J < 1 < 1 < 1
59-SB-A 4-6 5/22/2013 13:15 8.4 8.3 6 136 < 1 17 J 6 < 1 < 1 < 1
59-SB-B 6-8 5/28/2013 11:40 19 8.1 3 46 < 1 12 5 < 1 < 1 < 1
59-SB-C 8-8.7 5/28/2013 15:00 13 8.0 4 38 < 1 10 4 < 1 < 1 < 1
60-SB-A 4-5.3 5/22/2013 9:45 16 9.6 5 186 < 1 29 J 10 < 1 < 1 < 1
60-SB-B 6-8 5/28/2013 11:00 16 8.8 3 67 < 1 8 4 < 1 < 1 < 1
60-SB-C 8-15.5 7/1/2013 16:40 12 9.3 4 76 < 1 10 7 < 1 < 1 < 1
61-SB-A 2-4 5/21/2013 15:25 23 8.3 7 190 < 1 33 12 < 1 < 1 < 1
61-SB-B 6-8 5/21/2013 15:45 25 8.0 3 167 < 1 23 8 < 1 < 1 < 1
61-SB-C 8-9 5/21/2013 16:00 23 7.8 3 145 < 1 23 8 < 1 < 1 < 1
62-SB-A 4-6 5/21/2013 15:00 10 8.5 4 89 < 1 15 6 < 1 < 1 < 1
62-SB-B 6-8 5/21/2013 15:05 19 8.6 3 108 < 1 15 6 < 1 < 1 < 1
62-SB-C 8-9 8/1/2013 13:00 15 8.9 4 130 < 1 15 8 J < 1 < 1 < 1
63-SB-A 2-4 5/21/2013 14:15 20 8.6 5 175 < 1 30 11 < 1 < 1 < 1
63-SB-B 4-5.3 5/21/2013 14:35 22 8.4 5 125 < 1 17 7 < 1 < 1 < 1
63-SB-C 6-8 5/28/2013 10:00 17 8.2 4 98 < 1 11 6 < 1 < 1 < 1
64-SB-A 4-6 5/21/2013 12:15 19 8.6 6 150 < 1 25 10 < 1 < 1 < 1
64-SB-B 6-6.7 5/21/2013 12:35 17 8.2 5 79 < 1 14 6 < 1 < 1 < 1
64-SB-C 8-15.5 7/2/2013 8:45 14 8.8 3 80 < 1 14 5 L < 1 < 1 < 1
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65-SB-A 6-8 5/28/2013 16:10 12 8.0 5 153 < 1 22 13 < 1 < 1 < 1
65-SB-B 8-11.5 8/1/2013 11:30 17 7.9 6 141 < 1 20 10 J < 1 < 1 < 1
65-SB-C 11.5-15 8/1/2013 11:40 15 8.4 3 75 < 1 13 6 J < 1 < 1 < 1
66-SB-A 6-7 5/30/2013 15:30 12 8.2 6 J 10 < 1
66-SB-B 2-4 5/31/2013 9:30 31 8.0 11 J 47 D < 1
66-SB-C 4-5.5 5/31/2013 9:45 40 8.0 13 J 49 D 2
67-SB-A 4-6 5/30/2013 10:50 21 8.3 19 J 157 < 1 21 65 D < 1 < 1 < 1

67-SB-AD 4-6 5/30/2013 10:55 21 8.2 9 J 135 < 1 16 75 D < 1 < 1 < 1
67-SB-B 6-7 5/30/2013 11:20 30 7.8 7 J 130 < 1 15 29 D < 1 < 1 < 1

67-SB-BD 6-7 5/30/2013 11:25 30 7.7 7 J 130 < 1 12 24 D < 1 < 1 < 1
67-SB-C 8-16 7/2/2013 10:10 12 8.6 5 68 < 1 12 8 L < 1 < 1 < 1
68-SB-A 2-4 5/30/2013 12:45 5.1 8.3 2 J 7 D < 1
68-SB-B 4-6 6/6/2013 11:30 16 8.4 6 6 < 1
68-SB-C 6-8 6/6/2013 11:45 18 8.2 6 4 < 1
69-SB-A 2-4 5/30/2013 13:10 4.4 9.0 7 J 119 < 1 16 15 < 1 < 1 < 1
69-SB-B 4-6 6/6/2013 10:40 13 8.9 6 200 < 1 13 5 < 1 < 1 < 1
69-SB-C 8-10 7/2/2013 11:15 11 9.0 4 85 < 1 14 6 L < 1 < 1 < 1
70-SB-A 2-4 5/30/2013 14:45 4.5 8.7 6 J 5 < 1
70-SB-B 4-6 6/6/2013 9:40 22 8.6 6 3 < 1
70-SB-C 6-8 6/6/2013 10:00 20 8.2 4 3 < 1
71-SB-A 2-4 5/30/2013 10:25 7.1 8.4 6 J 10 D < 1

71-SB-AD 2-4 5/30/2013 10:30 6.0 8.4 6 J 12 D < 1
71-SB-B 6-8 6/3/2013 14:05 20 8.4 3 < 2 D < 1
71-SB-C 8-11.5 6/28/2013 13:30 11 8.5 4 4 < 1
72-SB-A 4-6 5/29/2013 10:10 21 8.0 7 11 < 1
72-SB-B 6-7.5 5/29/2013 10:20 22 7.8 5 10 < 1
72-SB-C 7.5-9.5 5/29/2013 10:50 20 7.6 4 7 < 1
73-SB-A 2-3.2 5/22/2013 11:35 9.3 8.9 6 235 < 1 21 J 20 < 1 < 1 < 1
73-SB-B 7.5-8.5 8/12/2013 9:30 23 7.9 5 147 < 1 19 8 J < 1 < 1 < 1
73-SB-C 8-10.5 6/28/2013 14:30 15 8.0 7 338 < 1 18 7 L < 1 < 1 < 1
74-SB-A 2-4 5/22/2013 15:00 12 9.7 8 445 < 1 16 J 19 < 1 < 1 < 1

74-SB-AD 2-4 5/22/2013 15:10 12 9.8 6 543 < 1 27 J 24 < 1 < 1 < 1
74-SB-B 5.0-6.5 8/12/2013 11:10 22 10.4 5 175 < 1 21 58 J < 1 < 1 < 1
74-SB-C 8-11.5 8/1/2013 13:30 12 9.4 5 268 < 1 29 8 J < 1 H < 1 < 1
75-SB-A 2-4 5/22/2013 13:55 11 7.8 7 159 < 1 22 J 26 < 1 < 1 < 1
75-SB-B 4-6 5/22/2013 14:55 26 8.1 5 136 < 1 18 J 15 < 1 < 1 < 1
75-SB-C 8-11.5 7/1/2013 11:05 15 8.4 9 77 < 1 13 18 < 1 < 1 < 1
76-SB-A 2-4 5/23/2013 9:35 25 7.3 6 195 < 1 20 169 D < 1 < 1 < 1
76-SB-B 4-6 5/23/2013 9:50 23 7.8 4 213 < 1 17 12 < 1 < 1 < 1
76-SB-C 6-7.4 5/23/2013 10:10 25 7.7 4 145 < 1 22 9 D < 1 < 1 < 1
77-SB-A 2-4 5/24/2013 11:55 19 8.2 17 248 < 1 27 88 D < 1 < 1 < 1
77-SB-B 4-6 5/24/2013 12:15 27 8.3 14 161 < 1 24 23 D < 1 < 1 < 1
77-SB-C 8-15.5 7/1/2013 11:50 12 9.1 3 122 < 1 12 6 L < 1 < 1 < 1
78-SB-A 2-4 5/24/2013 11:50 21 8.7 6 167 < 1 24 13 D < 1 < 1 < 1
78-SB-B 4-5.5 5/24/2013 12:15 26 8.3 6 178 < 1 29 9 D < 1 < 1 < 1
78-SB-C 6-8 6/5/2013 9:45 18 8.5 5 74 < 1 18 5 < 1 < 1 < 1
79-SB-B 2-4 5/23/2013 11:05 32 8.0 7 142 < 1 19 11 D < 1 < 1 < 1
79-SB-C 4-6 5/23/2013 11:25 26 8.0 6 104 < 1 21 10 D < 1 < 1 < 1
80-SB-A 2-2.5 5/23/2013 10:15 25 7.3 3 130 < 1 19 19 D < 1 < 1 < 1
80-SB-B 2.5-3.5 5/23/2013 10:00 23 8.4 5 157 < 1 22 103 D < 1 < 1 < 1
80-SB-C 3.5-5.8 5/23/2013 10:45 25 8.3 6 179 < 1 27 62 D < 1 < 1 < 1
81-SB-A 2-4 5/14/2013 15:25 9.7 7.9 5 50 < 1
81-SB-B 5-6 6/11/2013 13:45 21 8.0 3 6 < 1
81-SB-C 6-7 6/11/2013 14:10 20 8.2 4 7 < 1
82-SB-A 4-6 5/15/2013 9:35 9.5 J 7.7 5 126 < 1 22 8 < 1 < 1 < 1

82-SB-AD 4-6 5/15/2013 9:36 18 J 8.1 7 127 < 1 20 7 < 1 < 1 < 1
82-SB-B 5-6 6/11/2013 14:30 13 7.9 4 84 < 1 13 6 < 1 < 1 < 1
82-SB-C 6-7 6/11/2013 14:50 17 7.9 4 75 < 1 15 6 < 1 < 1 < 1
83-SB-A 2-4 5/15/2013 9:15 7.0 J 8.6 6 9 < 1
83-SB-B 6-7 6/11/2013 15:20 20 8.4 4 6 < 1
83-SB-C 7-8 6/11/2013 15:50 21 8.0 3 4 < 1
84-SB-A 4-6 5/15/2013 11:05 20 J 8.5 6 184 < 1 30 20 < 1 < 1 < 1
84-SB-B 7.5-8.5 6/12/2013 10:30 18 8.2 4 65 < 1 13 5 < 1 < 1 < 1
84-SB-C 10.5-15.5 8/9/2013 9:10 9.8 8.4 4 125 < 1 15 6 J < 1 < 1 < 1
85-SB-A 2-4 5/15/2013 11:50 4.1 J 7.8 3 10 < 1
85-SB-B 5.5-6.5 6/12/2013 11:20 19 7.7 3 6 < 1

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Appendices\Appendix G\2013 ALL SS SB AND SEDIMENT GW SW RESULTS TABLE - March 2015.xlsx\SB PHYS AND METALS\HLN\03/10/15\034 4 of 6



TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Method
TETRAETHYL LEADSILVER (AG)SELENIUM (SE)

pH OF SOIL & 
WASTE

MOISTURE % BY 
WT. MERCURY (HG)CHROMIUM (CR)CADMIUM (CD)BARIUM (BA)ARSENIC (AS)

Yale Oil of South Dakota Subsurface Soil Sampling-
INORGANICS & TEL

SW3550A
LEAD (PB)

SW8270CSW6020 SW6010B/SW6020SW9045D SW6010B/SW6020 SW7471A/BSW6010B/SW6020SW6010B/SW6020SW6020 SW6010B/SW6020
Fraction

%
TOT

mg/kgmg/kg
NO MEASTOTTOTNO MEASNO MEAS TOTTOTTOTTOTTOT

Direct Contact Commercial RSL 800
mg/kgs.u. mg/kgmg/kgmg/kgmg/kg mg/kg mg/kgUnit

0.0082580 5804.0180000982200022.5 (1)

2.6 8.51 0.0000471800000 140 1MDEQ Leaching to Groundwater Screening Level 22.5 (1) 421

85-SB-C 6.5-7.5 6/12/2013 11:40 25 7.4 4 11 < 1
86-SB-A 2-4 5/15/2013 14:50 9.1 J 8.5 4 20 < 1
86-SB-B 5.5-6.5 6/12/2013 15:50 19 8.5 5 10 < 1
86-SB-C 6.5-7.0 6/12/2013 16:05 18 8.2 5 8 < 1
87-SB-A 2-4 5/28/2013 10:50 13 8.2 7 18 < 1
87-SB-B 4-6 5/28/2013 11:15 21 8.6 6 9 < 1
87-SB-C 6.5-7.2 5/28/2013 11:40 16 8.4 6 7 < 1
88-SB-A 2-3.8 5/24/2013 14:45 16 8.8 5 8 D < 1

88-SB-AD 2-3.8 5/24/2013 14:50 16 8.9 5 7 < 1
88-SB-B 3.8-4.2 5/24/2013 15:20 15 8.8 5 9 < 1
88-SB-C 8-11.5 7/2/2013 7:35 12 8.8 4 6 < 1
89-SB-A 2-4 5/24/2013 10:15 31 7.8 6 147 < 1 19 19 < 1 < 1 < 1
89-SB-B 4-5.9 5/24/2013 10:50 30 7.6 5 132 < 1 22 14 D < 1 < 1 < 1
89-SB-C 8-11.5 7/1/2013 12:40 16 7.8 4 110 < 1 19 7 L < 1 < 1 < 1
90-SB-A 2-4 5/24/2013 10:00 14 7.9 5 141 < 1 22 10 D < 1 < 1 < 1
90-SB-B 4-6 5/24/2013 10:25 22 8.2 5 130 < 1 23 8 D < 1 < 1 < 1
90-SB-C 6-7 5/24/2013 11:00 14 8.4 6 71 < 1 14 8 D < 1 < 1 < 1
91-SB-A 2-4 5/23/2013 13:45 12 8.0 6 162 < 1 21 8 < 1 < 1 < 1
91-SB-B 4-6 6/4/2013 11:10 18 8.0 4 104 < 1 16 3 D < 1 < 1 < 1
91-SB-C 8-14.5 7/1/2013 13:40 13 8.1 3 77 < 1 11 6 < 1 < 1 < 1
92-SB-A 2-3.1 5/23/2013 13:00 3.7 8.3 5 143 < 1 19 7 < 1 < 1 < 1
92-SB-B 4-6 6/4/2013 11:50 15 8.8 5 102 < 1 14 4 < 1 < 1 < 1
92-SB-C 8-10.5 7/1/2013 14:30 8.4 8.7 3 207 < 1 10 5 < 1 < 1 < 1
93-SB-A 2-3.1 5/3/2013 12:10 2.6 9.7 6 93 < 1 19 5 < 1 <1 < 1
93-SB-B 4-6 6/5/2013 15:15 15 9.0 5 68 < 1 16 2 D < 1 < 1 < 1
93-SB-C 6.5-8 6/5/2013 15:30 18 8.8 3 67 < 1 14 2 < 1 < 1 < 1
94-SB-A 2-4 5/24/2013 9:15 25 8.3 5 145 < 1 19 9 < 1 < 1 < 1
94-SB-B 4-6 6/5/2013 10:30 19 8.3 3 92 < 1 19 3 < 1 < 1 < 1
94-SB-C 6-8 6/5/2013 10:45 17 8.2 3 85 < 1 17 5 < 1 < 1 < 1
95-SB-A 4-6 5/23/2013 15:45 21 7.4 5 187 < 1 22 28 D < 1 < 1 < 1
95-SB-B 6-8 5/23/2013 16:05 30 7.9 5 148 < 1 20 21 D < 1 < 1 < 1
95-SB-C 8-11 7/1/2013 15:10 11 8.5 5 69 < 1 11 6 < 1 < 1 < 1
96-SB-A 2-2.6 5/23/2013 15:15 2.7 9.4 8 106 < 1 15 7 < 1 < 1 < 1
96-SB-B 4-6 6/5/2013 12:45 16 8.7 7 83 < 1 12 3 D < 1 < 1 < 1
96-SB-C 6-8 6/5/2013 13:00 16 8.4 4 66 < 1 13 2 D < 1 < 1 < 1
97-SB-A 2-4 5/14/2013 16:10 2.7 8.6 5 130 < 1 24 12 < 1 < 1 < 1
97-SB-B 4-6 6/10/2013 10:50 11 7.8 5 49 < 1 9 7 < 1 < 1 < 1

97-SB-BD 4-6 6/10/2013 10:35 11 8.1 4 65 < 1 12 6 < 1 < 1 < 1
97-SB-C 6-7 6/10/2013 11:15 16 7.7 4 65 < 1 11 6 < 1 < 1 < 1
98-SB-A 2-4 5/14/2013 10:15 13 8.6 6 11 < 1
98-SB-B 3.5-4.5 6/11/2013 10:35 22 8.7 7 18 < 1
98-SB-C 4.5-5.5 6/11/2013 10:45 12 7.4 5 6 < 1
99-SB-A 2-4 5/14/2013 10:20 9.9 7.6 8 138 < 1 26 14 < 1 < 1 < 1
99-SB-B 5.5-6 6/11/2013 11:40 12 7.6 7 34 < 1 8 7 < 1 < 1 < 1
99-SB-C 6-7 6/11/2013 12:00 13 7.8 9 52 < 1 10 4 < 1 < 1 < 1
100-SB-A 2-3 5/15/2013 14:55 4.2 J 8.5 5 8 < 1
100-SB-B 5.5-6.5 6/12/2013 9:15 17 8.3 7 7 < 1
100-SB-C 6.5-7.5 6/12/2013 9:35 26 8.7 5 6 < 1

100-SB-CD 6.5-7.5 6/12/2013 9:40 24 8.6 7 7 < 1
101-SB-A 2-3 5/15/2013 16:20 4.0 J 8.4 6 22 < 1
101-SB-B 6.6-7.2 6/12/2013 13:55 16 8.8 4 10 < 1
101-SB-C 7.2-8.2 6/12/2013 14:10 11 8.9 5 7 < 1
102-SB-A 2-3.3 5/28/2013 14:50 3.6 9.0 5 8 < 1
102-SB-B 5.7-11 8/2/2013 9:10 15 J 8.7 4 6 < 1
102-SB-C 11-15 8/2/2013 9:20 19 J 8.6 4 6 < 1
103-SB-A 2-3 5/28/2013 13:30 2.8 8.9 5 7 < 1
103-SB-B 8-11.5 8/2/2013 10:00 15 J 8.4 3 6 < 1
103-SB-C 11.5-14 8/2/2013 10:10 12 J 8.8 3 4 < 1
104-SB-A 2-4 5/3/2013 10:40 3.2 9.2 6 105 < 1 16 4 D < 1 < 1 < 1
104-SB-B 4-6 6/5/2013 14:30 12 8.9 4 72 < 1 19 4 < 1 < 1 < 1
104-SB-C 6.5-8 6/5/2013 14:45 19 8.6 10 113 < 1 18 4 D < 1 < 1 2
105-SB-A 2-4 5/3/2013 10:15 3.2 9.0 5 131 < 1 19 9 D < 1 < 1 < 1
105-SB-B 6-8 6/5/2013 13:40 20 8.3 4 110 < 1 13 2 < 1 < 1 < 1
105-SB-C 8-11 7/1/2013 15:55 19 8.3 5 86 < 1 14 5 < 1 < 1 < 1
106-SB-A 2-4 4/26/2013 9:30 23 8.1 5 153 < 1 21 14 < 1 < 1 < 1
106-SB-B 4-6 4/26/2013 10:00 23 8.2 5 166 < 1 19 17 < 1 < 1 < 1
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Method
TETRAETHYL LEADSILVER (AG)SELENIUM (SE)

pH OF SOIL & 
WASTE

MOISTURE % BY 
WT. MERCURY (HG)CHROMIUM (CR)CADMIUM (CD)BARIUM (BA)ARSENIC (AS)

Yale Oil of South Dakota Subsurface Soil Sampling-
INORGANICS & TEL

SW3550A
LEAD (PB)

SW8270CSW6020 SW6010B/SW6020SW9045D SW6010B/SW6020 SW7471A/BSW6010B/SW6020SW6010B/SW6020SW6020 SW6010B/SW6020
Fraction

%
TOT

mg/kgmg/kg
NO MEASTOTTOTNO MEASNO MEAS TOTTOTTOTTOTTOT

Direct Contact Commercial RSL 800
mg/kgs.u. mg/kgmg/kgmg/kgmg/kg mg/kg mg/kgUnit

0.0082580 5804.0180000982200022.5 (1)

2.6 8.51 0.0000471800000 140 1MDEQ Leaching to Groundwater Screening Level 22.5 (1) 421

106-SB-C 6-6.8 4/26/2013 10:35 32 8.2 4 125 < 1 14 55 < 1 < 1 < 1
107-SB-A 2-4 4/26/2013 11:20 30 8.0 5 188 < 1 21 23 < 1 < 1 < 1
107-SB-B 4-6 4/26/2013 11:35 28 8.3 5 171 < 1 27 24 < 1 < 1 < 1
107-SB-C 6-8 4/26/2013 11:55 30 8.1 5 189 < 1 19 27 < 1 < 1 < 1
108-SB-A 2-4 5/14/2013 11:50 11 8.7 5 9 < 1
108-SB-B 4-4.5 6/10/2013 12:05 14 9.0 7 18 < 1
108-SB-C 6-7 6/10/2013 14:30 17 8.9 4 7 < 1
109-SB-A 4-5 5/14/2013 12:20 4.1 8.2 4 10 < 1
109-SB-B 4-6 6/10/2013 15:10 14 8.6 5 16 < 1
109-SB-C 5-7 6/11/2013 10:20 18 8.0 3 11 < 1

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level

<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - Compared to http://deq.mt.gov/StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

VQs - Validator Qualifiers
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SB-A 4-4.8 5/17/2013 11:10 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
1-SB-B 8-11 8/8/2013 13:10 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.20 D 6.0 J < 2.4 4.4 J 22 J
1-SB-C 11-15 8/8/2013 13:15 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 J < 2.3 < 2.3 J < 2.3 J
2-SB-A 2-4 5/17/2013 12:00 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
2-SB-B 8-11.5 8/8/2013 11:20 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 J < 2.3 < 2.3 J < 2.3 J
2-SB-C 11.5-15.5 8/8/2013 11:30 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 J < 2.3 < 2.3 J < 2.3 J
3-SB-A 4-5.4 5/17/2013 13:35 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
3-SB-B 7.5-8.0 8/8/2013 10:00 < 0.13 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.13 < 2.6 J < 2.6 < 2.6 J 2.2 J J
3-SB-C 8.0-11.5 8/8/2013 10:30 < 0.58 D < 0.29 D 0.37 7.2 * 1.2 1.2 2.4 < 6.5 D 349 J * 212 * 505 J * 1270 J *
4-SB-A 6-8 5/7/2013 11:20 < 2.6 D 6.4 J * < 5.0 D 105 J * 12 J < 10 D 12 J 56 J * 1800 J * 1870 J * 2320 J * 6460 J *
4-SB-B 8-10.5 6/6/2013 10:20 < 2.7 D 1.7 * < 2.0 D 36 * 5.5 4.4 9.9 42 * 1420 J * 464 * 1610 J * 4330 J *
5-SB-A 6-8 5/7/2013 10:00 < 2.6 D 3.2 * < 2.0 D 32 * 14 7.9 22 23 * 1380 * 602 * 1850 * 4340 *
5-SB-B 8-12 6/6/2013 9:00 < 3.0 D 2.5 * 4.0 56 * 51 8.8 60 39 * 1210 J * 1160 * 1050 J * 3410 J *
5-SB-C 12-15 6/6/2013 9:15 < 2.8 D 4.3 * 1.5 18 * 11 2.8 13 12 * 541 J * 456 * 565 J * 1730 J *
6-SB-A 4-6 5/9/2013 12:00 < 2.6 D 1.8 * < 1.5 D 14 * 16 3.6 20 6.3 * 558 * 398 * 1490 * 2010 *
6-SB-B 8-12 8/2/2013 10:50 < 11 D 17 * 9.4 170 * 116 15 132 * 84 * 3640 * 4570 J * 7870 J * 15700 *
6-SB-C 12-16 8/2/2013 11:10 < 2.8 D < 1.4 D < 1.4 D 26 * 11 3.5 14 15 * 738 * 971 J * 1650 J * 3290 *

6-SB-CD 12-16 8/2/2013 11:15 < 2.8 D < 1.4 D < 1.4 D 20 * 8.2 2.8 11 13 * 645 * 513 J * 761 J * 2210 *
7-SB-A 6-8 5/6/2013 14:20 < 3.0 D < 1.5 D < 1.5 D 22 * < 1.5 D < 5.0 D < 5.0 D < 9.5 D 763 * 344 * 2160 * 2620 *
7-SB-B 8-9.5 5/6/2013 14:30 < 3.3 D < 1.6 D < 1.6 D 18 * < 1.6 D < 2.0 D < 2.0 D < 8.0 D 544 * 375 * 1470 * 2050 *
7-SB-C 12-14 6/6/2013 14:30 < 3.1 D 3.7 * < 1.6 D 14 * 2.3 2.2 4.5 8.7 * 468 J * 258 * 526 J * 1530 J *
8-SB-A 2-4 5/6/2013 15:30 < 5.0 D 11 J * < 5.0 D 103 J * 54 J 14 J 68 J < 57 D 2730 J * 3260 J * 7710 J * 12100 J *
8-SB-B 7.8-8.8 7/11/2013 13:45 < 2.2 D 2.1 * < 1.1 D < 9.0 D 2.8 < 2.2 D 2.8 < 6.0 D 423 * 317 * 495 * 1450 *
8-SB-C 8.8-15 7/31/2013 11:10 < 0.50 D 0.87 * 0.32 5.0 1.2 0.81 2.0 3.9 166 * 213 J * 284 * 679 *
9-SB-A 2-4 5/16/2013 14:30 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
9-SB-B 8-9 7/11/2013 12:23 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
9-SB-C 8-11 8/1/2013 10:00 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 J < 2.2 < 2.2
10-SB-A 4-6 4/24/2013 11:40 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
10-SB-B 8-12 7/30/2013 15:25 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 J < 2.3 < 2.3
10-SB-C 12-16 7/30/2013 16:20 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 J < 2.5 < 2.5
11-SB-A 4-6 5/16/2013 15:10 < 2.9 D < 1.5 D < 1.5 D < 12 D 6.0 4.6 11 < 21 D 1200 * 387 * 1870 * 3920 *
11-SB-B 8-10 6/27/2013 8:50 < 0.53 D < 0.27 D < 0.27 D < 6.4 D < 0.27 D < 1.6 D < 1.6 D < 4.0 D 259 * 141 J * 441 * 920 *
12-SB-A 2-4 5/7/2013 14:40 < 2.2 D < 1.1 D < 1.1 D < 30 D < 1.1 D < 5.0 D < 5.0 D < 11 D 671 * 459 * 1170 * 2280 *
12-SB-B 8-9 7/11/2013 9:50 < 2.3 D < 1.2 D < 1.2 D < 29 D < 4.0 D < 6.0 D < 6.0 D 7.7 J * 869 J * 923 J * 1560 J * 3220 J *
12-SB-C 12-15 7/31/2013 7:30 < 1.2 D < 0.29 D < 0.60 D < 17 D < 0.29 D < 3.5 D < 3.5 D < 4.6 D 384 J * 787 J * 832 J * 1740 J *
13-SB-A 6-6.6 5/7/2013 13:05 < 6.4 D 15 * < 10 D 71 * 97 19 115 * 29 * 2120 * 1900 * 2900 * 7060 *
13-SB-B 8-11.5 7/31/2013 8:20 < 2.5 D 18 J * 5.6 J 63 J * 73 J 8.8 J 82 J * 32 J * 1360 J * 1690 J * 2110 J * 5170 J *
13-SB-C 11.5-14.5 7/31/2013 8:30 < 2.4 D 7.0 * 2.8 29 * 31 4.3 35 16 * 713 * 821 J * 1050 * 2650 *
14-SB-A 6-8 4/29/2013 11:55 < 2.7 D 2.2 * < 2.0 D 36 * 21 3.9 25 27 * 952 * 614 * 2090 * 3420 *
14-SB-B 6-12 6/6/2013 12:15 < 2.6 D 1.2 J* 1.2 J 16 * 12 2.5 15 27 * 731 J * 291 * 624 J * 2150 J *
14-SB-C 12-15 6/6/2013 12:30 < 1.0 D 1.7 * 0.82 13 * 6.8 1.5 8.3 10 * 336 J * 215 * 340 J * 1060 J *
15-SB-A 4-6 5/8/2013 15:45 < 4.4 D 3.5 J * < 5.0 D 56 J * 164 J 9.9 J 174 J * 90 J * 2820 J * 1120 J * 2890 J * 8890 J *

15-SB-AD 4-6 5/8/2013 15:47 < 4.3 D 3.9 * < 5.0 D 58 * 173 10 183 * 92 * 2960 * 1200 * 2920 * 9210 *
15-SB-B 7.8-8.8 7/12/2013 10:25 < 2.4 D < 1.2 D < 1.2 D 6.4 2.6 < 1.2 D 2.6 < 12 D 409 * 143 * 389 * 1440 *
15-SB-C 8-14 8/2/2013 11:40 < 3.1 D 11 * 1.8 46 * 44 4.1 48 35 * 1320 * 1050 J * 1410 J * 4690 *
16-SB-A 4-6 5/9/2013 16:15 < 2.5 D 3.8 * 2.3 17 * 26 9.7 36 5.4 * 459 * 530 * 1390 * 1720 *
16-SB-B 8-9.5 5/9/2013 16:55 < 1.3 D 4.7 * 2.4 31 * 44 4.9 49 15 * 626 * 648 * 1510 * 2280 *
16-SB-C 8-13 8/2/2013 12:25 < 5.8 D 50 * 13 * 184 * 357 25 382 * 93 * 4040 * 4140 J * 4600 J * 13900 *
17-SB-A 4-6 5/10/2013 12:00 < 1.3 D < 0.66 D < 0.66 D < 15 D < 0.66 D < 2.5 D < 2.5 D < 26 D 1380 * 441 * 3850 * 5380 *
17-SB-B 6-8 5/10/2013 12:50 < 13 D 22 * 10 * 140 * 156 20 176 * 72 * 3570 * 3800 * 9180 * 14800 *
17-SB-C 8-9.2 5/10/2013 13:33 < 25 D 37 * 16 * 166 * 153 25 178 * 87 * 4540 * 5560 * 12100 * 19600 *
18-SB-A 2-4 5/8/2013 11:33 < 4.9 D < 2.5 D < 4.0 D < 60 D 35 22 57 24 * 1880 * 1720 * 3050 * 6190 *
18-SB-B 7.7-8.5 7/12/2013 11:15 < 6.3 D 5.7 J * < 5.0 D < 60 D 30 J 17 J 48 J < 22 D 1520 J * 2040 J * 2070 J * 5110 J *
18-SB-C 8-11.5 8/2/2013 13:10 < 2.3 D 4.5 * 3.0 56 * 29 16 45 9.1 * 1330 * 1910 J * 2140 J * 5030 *

18-SB-CD 8-11.5 8/2/2013 13:15 < 3.2 D 6.4 * 3.6 76 * 39 21 59 12 * 1750 * 2520 J * 2700 J * 6520 *
19-SB-A 4-4.8 5/2/2013 12:30 < 2.9 D < 1.4 D < 1.4 D < 20 D < 2.0 D < 10 D < 10 D < 12 D 1260 * 386 * 3580 * 4220 *
19-SB-B 6.5-8.0 8/9/2013 9:55 < 4.0 D < 3.0 D 2.5 82 * 11 14 25 < 22 D 1810 J * 3010 * 3090 J * 7910 J *
19-SB-C 8.0-15.5 8/9/2013 10:55 < 0.11 < 0.056 < 0.056 < 0.20 D < 0.056 < 0.056 < 0.056 < 0.11 7.2 J 3.7 5.1 J 19 J
20-SB-A 4-6 4/24/2013 9:50 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
20-SB-B 6-8 4/24/2013 10:00 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
20-SB-C 9-15 8/1/2013 9:00 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 J < 2.4 < 2.4
21-SB-A 4-6 5/13/2013 11:00 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
21-SB-B 7-8 6/11/2013 10:10 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
21-SB-C 8-11.5 6/27/2013 11:00 < 0.56 D < 0.28 D < 0.60 D < 10 D < 0.28 D < 3.0 D < 3.0 D < 0.56 536 * 166 J * 888 * 1770 *
22-SB-A 6-8 5/16/2013 11:32 < 3.0 D < 1.5 D < 1.5 D < 18 D < 1.5 D 6.4 6.4 < 21 D 1360 * 455 * 2310 * 4660 *
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22-SB-B 8-10 5/16/2013 11:58 < 3.1 D < 2.0 D < 1.5 D < 25 D < 1.5 D 8.6 J 8.6 J < 18 D 1330 J * 1210 J * 2370 J * 5080 J *
22-SB-C 10-10.5 5/16/2013 12:20 < 6.3 D < 3.0 D < 1.6 D < 29 D < 1.6 D 10 J 10 J < 25 D 1540 J * 1940 J * 2780 J * 6300 J *
23-SB-A 6-8 5/16/2013 11:50 < 3.0 D 5.6 J * < 3.0 D 61 J D 6.0 J 14 J 20 J 43 J * 2460 J * 2090 J * 4170 J * 9300 J *
23-SB-B 8-10 5/16/2013 12:20 < 3.3 D 5.2 * < 3.0 D 58 D 6.1 13 19 39 * 2210 * 2120 * 3670 * 8400 *
23-SB-C 10.5-11.5 5/16/2013 13:00 < 2.4 D 1.5 J * < 1.2 D < 22 D 1.6 J 4.9 J 6.5 J 11 J * 711 J * 991 J * 1390 J * 2680 J *
25-SB-A 2-4 4/29/2013 15:30 < 2.8 D < 1.5 D 2.8 9.7 * 16 7.2 23 < 5.6 D 474 * 329 * 1140 * 1890 *

25-SB-AD 2-4 4/29/2013 15:32 < 2.8 D < 2.0 D 3.1 9.9 * 17 7.2 24 < 5.6 D 465 * 374 * 1120 * 1890 *
25-SB-B 7-8 8/8/2013 9:15 < 0.46 D 0.93 * < 0.60 D < 16 D < 5.0 D < 2.0 D < 7.0 D < 14 D 566 J * 271 * 920 J * 2190 J *
25-SB-C 8-11.5 7/31/2013 9:20 < 0.56 D < 0.28 D < 0.35 D < 2.2 D < 0.56 D < 0.56 D < 0.56 D < 5.6 D 232 * 103 J * 357 * 955 *
26-SB-A 6-8 4/30/2013 12:25 < 3.1 D 3.7 * < 2.0 D 42 * 44 < 10 D 44 25 * 1740 * 803 * 4380 * 6080 *
26-SB-B 8.1-11 7/31/2013 12:10 < 3.8 D 9.5 J * 5.8 J 83 J * 106 J 15 J 121 J * 68 J * 2990 J * 2440 J * 5030 J * 11500 J *
26-SB-C 11-14.5 7/31/2013 12:30 < 2.3 D 11 * 2.0 22 * 19 3.9 23 17 * 792 * 793 J * 1230 * 3240 *
27-SB-A 6-7 4/30/2013 10:10 < 5.1 D 3.3 * < 2.0 D 40 * 9.9 < 10 D 9.9 22 * 1090 * 888 * 2610 * 4110 *
27-SB-B 7.5-8.5 7/9/2013 14:33 < 5.8 D 3.8 * < 2.9 D < 29 D 6.0 < 6.0 D 6.0 < 19 D 1020 * 771 * 1220 * 3850 *
27-SB-C 8-13 7/31/2013 13:10 < 3.8 D 7.6 J * < 3.2 D 48 J * 9.4 J 8.1 J 17 J 26 J * 1240 J * 1670 J * 2170 J * 5180 J *
28-SB-A 6-7.3 4/30/2013 15:00 < 1.5 D 2.5 J * < 1.5 D 24 J * 23 J 4.7 J 27 J 13 J * 750 J * 663 J * 1780 J * 2820 J *
28-SB-B 7.3-8.5 7/9/2013 15:30 < 3.0 D < 1.5 D < 1.5 D < 17 D 19 < 5.0 D 19 < 7.0 D 560 * 539 * 651 * 1980 *
28-SB-C 8-11.5 7/31/2013 13:55 < 2.3 D 1.9 J * < 1.2 D 17 J * 9.1 J 6.0 J 15 J 5.7 J * 433 J * 994 J * 836 J * 2010 J *
29-SB-A 6-6.7 5/1/2013 15:20 < 0.13 < 0.063 < 0.063 < 4.0 D 0.40 0.85 1.3 0.82 116 * 85 * 317 * 476 *
29-SB-B 6.7-8 6/11/2013 12:15 < 0.60 D < 0.30 D < 0.30 D < 2.4 D < 0.30 D < 0.50 D < 0.50 D < 0.84 D 64 46 84 213 *
29-SB-C 8-11.5 6/28/2013 12:30 < 0.24 D < 0.12 D < 0.12 D < 1.2 D < 0.12 D < 0.42 D < 0.42 D < 0.61 D 55 25 84 170 *
30-SB-A 4-6 5/1/2013 10:00 < 13 D < 6.4 D 6.6 < 38 D 65 31 96 * < 38 D 3750 * 2070 * 6760 * 11600 *
30-SB-B 8-9.9 5/1/2013 10:50 < 3.2 D < 1.6 D < 1.6 D < 12 D 3.3 4.5 7.8 < 13 D 1110 * 581 * 2160 * 3780 *
30-SB-C 9.9-15 8/1/2013 8:00 < 0.23 D < 0.11 D < 0.11 D < 2.3 D < 0.30 D < 0.57 D < 0.57 D < 2.3 D 110 * 93 J * 220 * 455 *
31-SB-A 6-7.5 5/2/2013 11:50 < 3.1 D < 1.5 D < 1.5 D < 15 D < 1.5 D < 5.0 D < 5.0 D < 37 D 1810 * 185 * 4820 * 6530 *
31-SB-B 5.5-7 8/7/2013 9:40 < 0.61 D < 0.30 D < 0.30 D 9.2 * < 0.30 D 2.6 2.6 10 * 662 J * 127 * 961 J * 1950 J *
31-SB-C 8-11.5 6/28/2013 10:00 < 0.23 D < 0.11 D < 0.11 D < 1.1 D < 0.11 D < 0.40 D < 0.40 D < 4.0 D 186 * 17 281 * 650 *
32-SB-A 2-4 5/2/2013 9:30 < 2.9 D < 1.4 D < 1.4 D < 1.4 D < 1.4 D < 1.4 D < 1.4 D < 6.0 D 173 * < 58 D 363 * 768 *
32-SB-B 5-7.5 6/6/2013 16:25 < 0.67 D < 0.33 D < 0.33 D < 0.33 D < 0.33 D < 0.50 D < 0.50 D < 0.67 D 96 J 34 139 J * 308 J *

32-SB-BD 5-7.5 6/6/2013 16:30 < 0.26 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.13 < 0.26 12 J < 5.2 9.1 J 32 J
32-SB-C 8-12 6/6/2013 16:00 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 2.5 J < 2.4 0.76 J J 6.6 J
33-SB-A 4-6 5/2/2013 13:55 < 3.3 D < 1.7 D < 1.7 D < 20 D 4.7 < 5.0 D 4.7 < 19 D 1020 * 616 * 2560 * 4140 *
33-SB-B 8-9 5/2/2013 14:30 < 3.1 D < 1.5 D < 1.5 D < 10 D < 1.5 D < 2.0 D < 2.0 D < 12 D 601 * 148 * 1440 * 2350 *
33-SB-C 12-16 6/6/2013 17:35 < 1.2 D < 0.59 D < 0.59 D < 0.59 D < 0.59 D < 0.50 D < 0.50 D < 5.0 D 131 J * 38 132 J * 459 J *
34-SB-A 6-8 6/10/2013 12:45 < 1.2 D < 0.61 D < 0.61 D 77 * < 4.0 D 14 14 21 * 1420 * 1330 * 2030 * 4250 *

34-SB-AD 6-8 6/10/2013 12:50 < 1.2 D < 0.61 D < 1.2 D 53 * < 0.61 D 9.7 9.7 28 * 1400 * 996 * 2380 * 4520 *
34-SB-B 8-11.5 6/28/2013 11:10 < 0.25 D < 0.12 D < 0.31 D < 12 D < 0.12 D < 2.5 D < 2.5 D < 5.7 D 411 * 229 * 726 * 1340 *
34-SB-C 11.5-15 6/28/2013 11:20 < 0.23 D < 0.12 D < 0.12 D < 0.30 D < 0.12 D < 0.12 D < 0.12 D < 0.23 D 15 7.2 25 47
35-SB-A 4-6 5/6/2013 11:20 < 2.9 D < 1.4 D < 1.4 D < 10 D < 1.4 D < 2.0 D < 2.0 D < 8.0 D 514 * 140 * 1450 * 1920 *
35-SB-B 8.5-11 6/7/2013 9:10 < 3.0 D < 1.5 D < 1.5 D < 1.5 D < 1.5 D < 5.0 D < 5.0 D < 10 D 866 J * 553 * 1060 J * 2690 J *
35-SB-C 15-20 6/7/2013 9:25 < 0.23 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.23 D 6.7 J 3.9 J 7.6 J 19 J
36-SB-A 2-4 5/13/2013 12:15 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
36-SB-B 6-8 5/13/2013 12:30 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
36-SB-C 8-10 5/13/2013 13:00 < 0.13 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
37-SB-A 2-4 5/13/2013 15:00 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
37-SB-B 8-11.5 6/27/2013 11:35 < 0.55 D < 0.28 D < 0.28 D < 15 D < 0.28 D < 4.4 D < 4.4 D < 2.2 D 288 * 467 J * 559 * 1150 *
37-SB-C 11.5-15.5 6/27/2013 12:25 < 0.58 D < 0.29 D < 0.29 D < 3.5 D < 0.29 D < 0.92 D < 0.92 D < 1.2 D 125 * 71 J * 217 * 428 *

37-SB-CD 11.5-15.5 6/27/2013 12:30 < 0.57 D < 0.28 D < 0.28 D < 2.6 D < 0.28 D < 0.74 D < 0.74 D < 1.5 D 100 * 41 J 138 * 301 *
38-SB-A 2-4 5/16/2013 9:10 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 2.5
38-SB-B 6-8 6/7/2013 13:50 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 J < 2.3 < 2.3 J 6.8 J
38-SB-C 8-10 6/27/2013 10:10 < 0.56 D < 0.28 D < 0.28 D < 16 D < 0.28 D < 4.0 D < 4.0 D < 6.0 D 549 * 342 J * 883 * 1840 *
39-SB-A 2-4 4/26/2013 15:20 < 2.7 D < 1.3 D < 1.3 D < 40 D < 1.3 D 18 18 26 * 2690 * 169 * 6890 * 7710 *
39-SB-B 8-11.5 6/27/2013 14:15 < 16 D < 8.0 < 8.0 < 400 D 131 215 346 * 259 * 23600 * 3830 J * 33900 * 57400 *
39-SB-C 11.5-15.5 6/27/2013 13:35 < 1.1 D 1.1 * < 1.1 D < 44 D 19 23 42 40 * 2910 * 667 J * 4570 * 7920 *
40-SB-A 6-7.5 4/29/2013 15:15 < 2.9 D < 1.5 D < 1.5 D < 8.0 D < 1.5 D < 2.5 D < 2.5 D < 5.9 D 1300 * 143 * 3300 * 4990 *
40-SB-B 8-11.5 6/28/2013 7:15 < 2.2 D < 1.1 D < 1.1 D < 15 D < 1.1 D < 3.8 D < 3.8 D < 33 D 1790 * 198 * 2810 * 5780 *
40-SB-C 11.5-19.5 6/28/2013 8:05 < 0.24 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.24 D 9.2 < 4.7 D 14 33
41-SB-A 6-6.6 4/30/2013 13:40 < 1.4 D 2.7 J * < 2.0 D 65 J * 17 J 12 J 29 J 65 J * 2820 J * 1250 J * 7280 J * 10900 J *
41-SB-B 8-9.2 7/10/2013 14:00 < 2.3 D 2.5 * < 1.1 D < 12 D 3.2 < 2.2 D 3.2 < 17 D 826 * 253 * 1110 * 3090 *
41-SB-C 12-16 8/1/2013 15:55 < 2.4 D < 1.2 D < 1.2 D < 4.8 D < 1.2 D < 1.2 D < 1.2 D < 13 D 546 * 98 J * 727 * 2020 *

41-SB-CD 12-16 8/1/2013 15:59 < 2.3 D 1.5 * < 1.2 D < 14 D < 3.5 D < 3.5 D < 3.5 D < 17 D 795 * 319 J * 959 * 2810 *
42-SB-A 6-7 4/30/2013 10:25 < 3.2 D < 1.6 D < 1.6 D < 2.0 D < 1.6 D < 1.6 D < 1.6 D < 6.3 D 315 * < 63 673 * 1140 *
42-SB-B 7.2-82 7/10/2013 10:55 < 6.2 D < 3.1 D < 3.1 D < 32 D < 4.0 D < 8.0 D < 8.0 D < 62 D 2950 * 611 * 4180 * 10900 *
42-SB-C 8-11.5 7/31/2013 15:15 < 2.5 D < 1.2 D < 1.2 D < 8.6 D < 1.2 D < 2.5 D < 2.5 D < 21 D 930 * 211 J * 1560 * 3500 *
43-SB-A 2-4 4/30/2013 14:45 < 3.0 D < 2.0 D < 2.0 D < 40 D < 5.0 D < 10 D < 15 D 17 * 1280 * 844 * 3430 * 4600 *
43-SB-B 6-8 7/10/2013 11:22 < 2.3 D < 1.1 D < 1.1 D < 18 D < 2.0 D < 5.0 D < 5.0 D < 10 D 905 * 294 * 1360 * 2820 *
43-SB-C 8.3-11.5 7/31/2013 14:40 < 1.1 D < 0.56 D < 0.56 D < 11 D < 0.56 D < 2.8 D < 2.8 D < 6.7 D 506 * 240 J * 908 * 1720 *
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44-SB-A 2-4 5/1/2013 13:25 < 0.13 < 0.065 < 0.065 < 0.26 D < 0.065 < 0.13 D < 0.13 D < 0.13 17 < 2.6 26 37
44-SB-B 2-4 5/1/2013 12:25 < 13 D < 6.4 D < 6.4 D < 38 D < 6.4 D < 13 D < 13 D < 38 D 2910 * 1870 * 4680 * 9230 *
44-SB-C 4-6 5/1/2013 12:30 < 0.60 D < 0.30 D < 0.30 D < 3.0 D 0.61 0.82 1.4 < 2.4 D 202 * 142 * 424 * 763 *
45-SB-A 2-4 5/1/2013 11:00 < 13 D < 6.4 D < 6.4 D < 50 D 45 15 60 < 50 D 3890 * 2940 * 6940 * 13300 *
45-SB-B 4-4.9 5/1/2013 11:35 < 0.65 D < 0.32 D < 0.32 D < 6.5 D 2.7 1.6 4.3 < 3.9 D 396 * 287 * 973 * 1690 *
45-SB-C 8-11.5 8/9/2013 14:10 < 0.24 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.20 D < 0.20 D < 0.60 D 41 J 5.5 54 J 143 J *
46-SB-A 4-6 5/1/2013 15:05 < 1.1 D < 0.57 D < 0.57 D < 5.7 D < 0.57 D < 2.3 D < 2.3 D < 4.6 D 697 J * 67 J * 1220 J * 1910 J *
46-SB-B 5-6.2 8/6/2013 11:25 < 0.60 D < 0.30 D < 0.30 D < 4.5 D < 0.30 D < 2.0 D < 2.3 D < 4.0 D 331 J * 44 457 J * 966 J *

46-SB-BD 5-6.2 8/6/2013 11:30 < 0.60 D < 0.30 D < 0.30 D < 5.0 D < 0.30 D < 2.0 D < 2.3 D < 5.5 D 422 J * 53 529 J * 1190 J *
46-SB-C 8-11.5 6/28/2013 8:50 < 0.23 D < 0.11 D < 0.11 D < 0.90 D < 0.11 D < 0.34 D < 0.34 D < 1.7 D 85 8.7 118 * 266 *
47-SB-A 6-7.7 5/2/2013 9:45 < 3.2 D < 1.6 D < 1.6 D < 5.0 D < 1.6 D < 1.6 D < 1.6 D < 13 D 531 * 64 * 1230 * 2140 *
47-SB-B 5-7 8/6/2013 14:25 < 0.62 D < 0.31 D < 0.31 D < 0.31 D < 0.31 D < 0.31 D < 0.31 D < 1.5 D 88 J < 12 D 69 J 253 J *

47-SB-BD 5-7 8/6/2013 14:30 < 0.13 < 0.063 < 0.063 < 0.10 D < 0.063 < 0.063 < 0.063 < 0.50 D 22 J < 2.5 19 J 73 J
47-SB-C 8-10 6/27/2013 16:50 < 0.23 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.12 D < 0.40 D 21 < 4.6 J D 21 70
48-SB-A 4-6 4/25/2013 14:00 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 < 2.7
48-SB-B 6-8 4/25/2013 14:35 < 0.14 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070 < 0.070 < 0.14 < 2.8 < 2.8 < 2.8 < 2.8
48-SB-C 8-9.2 4/25/2013 15:00 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5

48-SB-CD 8-9.2 4/25/2013 15:03 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
49-SB-A 6-7.2 4/25/2013 12:30 < 6.5 D < 3.3 D < 3.3 D < 25 D < 3.3 D < 5.0 D < 5.0 D < 39 D 2440 * 533 * 5910 * 9380 *
49-SB-B 8-11.5 6/27/2013 15:15 < 0.24 D < 0.12 D < 0.12 D < 1.0 D < 0.12 D < 0.40 D < 0.40 D < 0.90 D 50 14 J 60 153 *
49-SB-C 11.5-14.5 6/27/2013 16:00 < 0.22 D < 0.11 D < 0.11 D < 0.11 D < 0.11 D < 0.11 D < 0.11 D < 0.22 D 4.8 < 4.4 J D 6.1 16
50-SB-A 6-8 4/25/2013 10:40 < 0.13 < 0.063 < 0.063 < 0.50 D < 0.063 D < 0.20 < 0.20 D < 3.1 D 134 * 4.6 271 * 423 *
50-SB-B 8-11.5 7/31/2013 9:55 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 0.86 25 < 2.4 J 28 85
50-SB-C 11.5-14 7/31/2013 10:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 J < 2.2 < 2.2
51-SB-A 4-6 4/24/2013 15:00 < 7.5 D < 3.8 D < 3.8 D < 10 D < 3.8 D < 2.5 D < 2.5 D < 30 D 1730 * 139 DJ* 3780 * 5590 *
51-SB-B 8-9 6/7/2013 10:45 < 1.2 D < 0.61 D < 0.61 D < 5.0 * < 0.61 D < 2.5 D < 2.5 D < 5.0 D 442 J * 59 460 J * 1260 J *
51-SB-C 9-12 6/7/2013 11:00 < 0.48 D < 0.24 D < 0.24 D < 0.50 D < 0.24 D < 0.20 D < 0.20 D 1.1 69 J < 9.5 D 96 J 221 J *
52-SB-A 4-6 5/17/2013 15:20 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
52-SB-B 6-8 5/17/2013 16:05 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
52-SB-C 8-10 5/17/2013 16:40 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
53-SB-A 2-2.9 5/21/2013 11:00 < 0.21 D < 0.10 D < 0.10 D < 0.10 D < 0.10 D < 0.10 D < 0.10 D < 0.21 D < 4.2 D < 4.2 D < 4.2 D 9.1
53-SB-B 6-8 5/23/2013 11:30 < 0.61 D < 0.30 D < 0.30 D < 0.30 D < 0.30 D < 0.30 D < 0.30 D < 2.0 D 26 < 12 D 14 111 *
53-SB-C 10-12 6/5/2013 15:10 < 0.62 D < 0.31 D < 0.31 D < 1.0 D < 0.31 D < 0.31 D < 0.31 D < 3.0 D 144 * < 12 D 156 * 396 *
54-SB-A 6-7 5/20/2013 14:05 < 6.2 D < 3.1 D < 3.1 D < 5.0 D < 3.1 D < 5.0 D < 5.0 D < 50 D 1840 * 232 * 2390 * 6080 *
54-SB-B 8-8.5 5/23/2013 15:45 < 6.1 D < 3.0 D < 3.0 D < 3.0 D < 3.0 D < 10 D < 10 D 24 * 1640 * 469 * 1880 * 4580 *
54-SB-C 7-10 6/5/2013 16:40 < 12 D < 6.0 D < 6.0 D < 10 D < 6.0 D < 6.0 D < 6.0 D < 25 D 1330 * < 240 D 1980 * 3720 *
55-SB-A 4-5.75 5/21/2013 10:00 < 2.9 D < 1.5 D < 1.5 D < 1.5 D < 1.5 D < 2.5 D < 2.5 D < 50 D 1960 * 47 DJ 2640 * 7060 *
55-SB-B 5.5-7.5 8/8/2013 15:25 < 2.3 D < 1.1 D < 1.1 D < 1.1 D < 4.0 D < 4.0 D < 8.0 D < 34 D 2020 J * 101 * 3200 J * 6740 J *
55-SB-C 6-8 6/5/2013 17:40 < 11 D < 5.7 D < 5.7 D < 7.0 D < 5.7 D < 5.7 D < 5.7 D < 35 D 2130 * < 227 D 3030 * 6000 *
56-SB-A 6-8 5/20/2013 14:30 < 13 D < 6.4 D < 6.4 D < 15 D < 6.4 D < 6.4 D < 6.4 D < 80 D 3180 * < 256 D 4420 * 11300 *
56-SB-B 6.5-8.5 8/12/2013 10:40 < 5.1 D < 2.5 D < 2.5 D < 25 D < 2.5 D 6.7 6.7 < 64 D 3350 J * 310 * 4650 J * 10600 J *
56-SB-C 8-10 6/5/2013 18:25 < 11 D < 5.7 D < 5.7 D < 10 D < 5.7 D < 5.7 D < 5.7 D < 50 D 3040 * < 228 D 4870 * 9090 *
57-SB-A 4-6 5/21/2013 12:00 < 1.1 D < 0.55 D < 0.55 D < 0.55 D < 0.55 D < 0.55 D < 0.55 D < 15 D 180 * < 22 D 147 * 682 *
57-SB-B 6-8 5/21/2013 12:35 < 3.0 D < 1.5 D < 1.5 D < 1.5 D < 1.5 D < 2.5 D < 2.5 D < 40 D 1580 * 104 * 2010 * 5400 *
57-SB-C 8-12 7/2/2013 9:25 < 0.56 D < 0.28 D < 0.28 D < 6.7 D < 0.28 D < 2.2 D < 2.2 D < 18 D 843 * 164 * 1450 * 3210 *
58-SB-A 6-8 5/22/2013 10:40 < 2.4 D < 1.2 D < 1.2 D 9.0 J * < 1.2 D 3.4 J 3.4 J 6.5 J * 671 J * 394 J * 1200 J * 1880 J *
58-SB-B 10-10.8 5/22/2013 11:40 < 13 D < 6.5 D < 6.5 D < 21 D < 6.5 D < 6.5 D < 6.5 D < 16 D 1570 * 769 * 2370 * 4120 *
58-SB-C 10.8-14 8/1/2013 12:15 < 6.7 D < 3.3 D < 3.3 D < 67 D < 3.3 D < 16 D < 16 D < 65 D 4760 * 2250 J * 7560 * 17400 *
59-SB-A 4-6 5/22/2013 13:15 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
59-SB-B 6-8 5/28/2013 11:40 < 3.1 D < 1.6 D < 1.6 D < 1.6 D < 1.6 D < 1.6 D < 1.6 D < 8.0 D 278 * < 62 D 284 * 930 *
59-SB-C 8-8.7 5/28/2013 15:00 < 2.9 D < 1.4 D < 1.4 D < 1.4 < 1.4 D < 1.4 D < 1.4 D < 7.0 D 243 * < 57 D 242 * 806 *
60-SB-A 4-5.3 5/22/2013 9:45 < 1.2 D < 0.59 < 0.59 D 7.4 J * < 0.59 D 2.6 J 2.6 J < 4.0 D 741 J * 113 J * 1440 J * 2260 J *
60-SB-B 6-8 5/28/2013 11:00 < 3.0 D < 1.5 D < 1.5 D < 4.0 D < 1.5 D 1.3 J 1.3 J < 14 D 637 * 70 * 983 * 2250 *
60-SB-C 8-15.5 7/1/2013 16:40 < 0.23 D < 0.11 D < 0.11 D < 3.4 D < 0.11 D < 1.0 D < 1.0 D < 6.8 D 299 * 94 * 467 * 992 *
61-SB-A 2-4 5/21/2013 15:25 < 6.5 D < 3.2 D < 3.2 D < 3.2 D < 3.2 D < 5.0 D < 5.0 D < 40 D 2940 * 324 * 3880 * 8140 *
61-SB-B 6-8 5/21/2013 15:45 < 6.7 D < 3.3 D < 3.3 D < 3.3 D < 3.3 D < 10 D < 10 D < 50 D 3230 * 778 * 3730 * 9570 *
61-SB-C 8-9 5/21/2013 16:00 < 6.5 D < 3.2 D < 3.2 D < 3.2 D < 3.2 D < 5.0 D < 5.0 D < 60 D 2310 * 283 * 3080 * 7580 *
62-SB-A 4-6 5/21/2013 15:00 < 5.6 D < 2.8 D < 2.8 D < 2.8 D < 2.8 D < 5.0 D < 5.0 D < 100 D 3110 * 182 * 4150 * 10500 *
62-SB-B 6-8 5/21/2013 15:05 < 6.2 D < 3.1 D < 3.1 D < 3.1 D < 3.1 D < 5.0 D < 5.0 D < 20 D 1700 * 241 * 1830 * 4810 *
62-SB-C 8-9 8/1/2013 13:00 < 1.2 D < 0.59 D < 0.59 D < 4.7 D < 0.59 D < 1.2 D < 1.2 D < 21 D 786 * 124 J * 1090 * 2680 *
63-SB-A 2-4 5/21/2013 14:15 < 12 D < 6.2 D < 6.2 D < 6.2 D < 6.2 D < 6.2 D < 6.2 D < 100 D 4750 * 931 * 6680 * 16100 *
63-SB-B 4-5.3 5/21/2013 14:35 < 6.4 D < 3.2 D < 3.2 D < 3.2 D < 3.2 D < 5.0 D < 5.0 D < 75 D 2850 * 624 * 3720 * 9530 *
63-SB-C 6-8 5/28/2013 10:00 < 3.0 D < 1.5 D < 1.5 D < 13 D < 1.5 D 3.5 3.5 33 * 1400 * 318 * 2200 * 4870 *
64-SB-A 4-6 5/21/2013 12:15 < 6.1 D < 3.1 D < 3.1 D < 3.1 D < 3.1 D < 5.0 D < 5.0 D < 6.1 D 1330 * 457 * 1440 * 3700 *
64-SB-B 6-6.7 5/21/2013 12:35 < 6.0 D < 3.0 D < 3.0 D < 3.0 D < 3.0 D < 5.0 D < 5.0 D < 6.0 D 1360 * 553 * 1450 * 3820 *
64-SB-C 8-15.5 7/2/2013 8:45 < 0.23 D < 0.12 D < 0.12 D < 1.7 D < 0.12 D < 0.35 D < 0.35 D < 4.6 D 203 * 26 340 * 784
65-SB-A 6-8 5/28/2013 16:10 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
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65-SB-B 8-11.5 8/1/2013 11:30 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 J < 2.4 5.1
65-SB-C 11.5-15 8/1/2013 11:40 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 J < 2.4 5.0
66-SB-A 6-7 5/30/2013 15:30 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
66-SB-B 2-4 5/31/2013 9:30 < 0.15 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.15 < 2.9 < 2.9 < 2.9 < 2.9
66-SB-C 4-5.5 5/31/2013 9:45 < 0.17 < 0.083 0.13 < 0.083 < 0.083 < 0.083 < 0.083 < 0.17 < 3.3 < 3.3 4.4 6.6
67-SB-A 4-6 5/30/2013 10:50 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5

67-SB-AD 4-6 5/30/2013 10:55 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
67-SB-B 6-7 5/30/2013 11:20 < 0.14 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.14 < 2.9 < 2.9 < 2.9 < 2.9

67-SB-BD 6-7 5/30/2013 11:25 < 0.14 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.071 < 0.14 < 2.8 < 2.8 < 2.8 < 2.8
67-SB-C 8-16 7/2/2013 10:10 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
68-SB-A 2-4 5/30/2013 12:45 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
68-SB-B 4-6 6/6/2013 11:30 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 J < 2.4 < 2.4 J < 2.4 J
68-SB-C 6-8 6/6/2013 11:45 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 J < 2.4 < 2.4 J < 2.4 J
69-SB-A 2-4 5/30/2013 13:10 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
69-SB-B 4-6 6/6/2013 10:40 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 J < 2.3 < 2.3 J < 2.3 J
69-SB-C 8-10 7/2/2013 11:15 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
70-SB-A 2-4 5/30/2013 14:45 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
70-SB-B 4-6 6/6/2013 9:40 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 J < 2.6 < 2.6 J < 2.6 J
70-SB-C 6-8 6/6/2013 10:00 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 J < 2.5 < 2.5 J < 2.5 J
71-SB-A 2-4 5/30/2013 10:25 < 0.11 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.054 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2

71-SB-AD 2-4 5/30/2013 10:30 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
71-SB-B 6-8 6/3/2013 14:05 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
71-SB-C 8-11.5 6/28/2013 13:30 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
72-SB-A 4-6 5/29/2013 10:10 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
72-SB-B 6-7.5 5/29/2013 10:20 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
72-SB-C 7.5-9.5 5/29/2013 10:50 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
73-SB-A 2-3.2 5/22/2013 11:35 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 0.070 0.070 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
73-SB-B 7.5-8.5 8/12/2013 9:30 < 0.65 D < 0.32 D < 0.32 D < 3.0 D < 0.32 D 0.53 0.53 < 5.0 D 253 J * 40 332 J * 766 J *
73-SB-C 8-10.5 6/28/2013 14:30 < 0.24 D < 0.12 D < 0.25 D < 3.5 D < 0.12 D < 1.0 D < 1.0 D < 12 D 530 * 85 * 876 * 1870 *
74-SB-A 2-4 5/22/2013 15:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 2.0 J 3.8

74-SB-AD 2-4 5/22/2013 15:10 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 3.3 5.2
74-SB-B 5.0-6.5 8/12/2013 11:10 < 0.13 < 0.064 < 0.064 < 0.10 D 0.066 < 0.20 D 0.066 < 0.13 D 9.6 J < 2.5 5.0 J 22 J
74-SB-C 8-11.5 8/1/2013 13:30 < 1.1 D < 0.57 D < 0.57 D < 4.6 D < 0.57 D < 1.7 D < 1.7 D < 3.5 D 244 * 75 J * 267 * 743 *
75-SB-A 2-4 5/22/2013 13:55 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 3.0 7.7
75-SB-B 4-6 5/22/2013 14:55 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 < 2.7
75-SB-C 8-11.5 7/1/2013 11:05 < 0.12 < 0.059 < 0.059 < 0.70 D < 0.059 < 0.059 < 0.059 < 3.0 D 140 * 5.1 159 * 470 *
76-SB-A 2-4 5/23/2013 9:35 < 0.13 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.13 < 2.7 < 2.7 < 2.7 < 2.7
76-SB-B 4-6 5/23/2013 9:50 < 0.13 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
76-SB-C 6-7.4 5/23/2013 10:10 < 0.13 < 0.067 < 0.067 < 0.067 < 0.067 < 0.067 < 0.067 < 0.13 < 2.7 < 2.7 < 2.7 < 2.7
77-SB-A 2-4 5/24/2013 11:55 < 0.12 < 0.062 < 0.062 < 0.062 0.073 < 0.062 0.073 0.66 < 2.5 < 2.5 < 2.5 < 2.5
77-SB-B 4-6 5/24/2013 12:15 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 < 2.7
77-SB-C 8-15.5 7/1/2013 11:50 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
78-SB-A 2-4 5/24/2013 11:50 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
78-SB-B 4-5.5 5/24/2013 12:15 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 < 2.7
78-SB-C 6-8 6/5/2013 9:45 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
79-SB-B 2-4 5/23/2013 11:05 < 0.15 < 0.074 < 0.074 < 0.074 < 0.074 < 0.074 < 0.074 < 0.15 < 3.0 < 3.0 < 3.0 4.3
79-SB-C 4-6 5/23/2013 11:25 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 4.2
80-SB-A 2-2.5 5/23/2013 10:15 < 0.66 D < 0.33 D < 0.33 D < 0.33 D < 0.33 D < 0.33 D < 0.33 D < 0.66 D 15 < 13 D < 13 D 27
80-SB-B 2.5-3.5 5/23/2013 10:00 < 6.5 D < 3.3 D < 3.3 D < 25 D 8.0 < 10 D 8.0 < 75 D 4150 * 482 * 5850 * 14700 *
80-SB-C 3.5-5.8 5/23/2013 10:45 < 6.6 D < 3.3 D < 3.3 D < 3.3 D < 5.0 D < 5.0 D < 10 D < 40 D 2200 * 262 * 2790 * 7700 *
81-SB-A 2-4 5/14/2013 15:25 < 0.44 D < 0.22 D < 0.22 D 1.5 < 0.22 D 0.46 0.46 2.9 123 * 17 127 * 315 *
81-SB-B 5-6 6/11/2013 13:45 < 1.3 D < 0.63 D < 0.63 D < 19 D < 0.63 D < 8.0 D < 8.0 D < 5.0 D 754 * 994 * 1350 * 2650 *
81-SB-C 6-7 6/11/2013 14:10 < 0.62 D < 0.31 D < 0.31 D < 6.0 D < 0.31 D < 2.5 D < 2.5 D < 4.0 D 343 * 191 * 605 * 1060 *
82-SB-A 4-6 5/15/2013 9:35 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2

82-SB-AD 4-6 5/15/2013 9:36 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
82-SB-B 5-6 6/11/2013 14:30 < 0.57 D < 0.29 D < 0.29 D < 1.0 D < 0.29 D < 0.29 D < 0.29 D < 0.80 D 66 11 J 88 177 *
82-SB-C 6-7 6/11/2013 14:50 < 1.2 D < 0.60 D < 0.60 D < 6.0 D < 0.60 D < 3.0 D < 3.0 D < 5.0 D 356 * 301 * 570 * 1150 *
83-SB-A 2-4 5/15/2013 9:15 < 0.11 < 0.054 < 0.054 < 0.054 0.076 0.062 0.14 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
83-SB-B 6-7 6/11/2013 15:20 < 0.12 < 0.062 0.076 1.1 5.7 5.0 11 < 0.25 D 23 < 2.5 24 71
83-SB-C 7-8 6/11/2013 15:50 < 1.3 D < 0.63 D < 0.63 D < 0.63 D < 0.63 D < 0.63 D < 0.63 D < 4.0 D 148 * < 25 D 168 * 520 *
84-SB-A 4-6 5/15/2013 11:05 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
84-SB-B 7.5-8.5 6/12/2013 10:30 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
84-SB-C 10.5-15.5 8/9/2013 9:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 J < 2.2 < 2.2 J < 2.2 J
85-SB-A 2-4 5/15/2013 11:50 < 2.1 D < 1.0 D < 1.0 D < 2.0 D < 1.0 D < 1.0 D < 1.0 D < 14 D 690 * < 42 D 859 * 2220 *
85-SB-B 5.5-6.5 6/12/2013 11:20 < 0.62 D < 0.31 D < 0.31 D < 0.70 D 0.79 0.77 1.6 < 5.0 D 184 * 14 239 * 581 *
85-SB-C 6.5-7.5 6/12/2013 11:40 < 0.67 D < 0.33 D < 0.33 D < 3.0 D 2.1 1.7 3.8 < 9.0 D 367 * 42 482 * 1160 *
86-SB-A 2-4 5/15/2013 14:50 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
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86-SB-B 5.5-6.5 6/12/2013 15:50 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
86-SB-C 6.5-7.0 6/12/2013 16:05 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
87-SB-A 2-4 5/28/2013 10:50 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
87-SB-B 4-6 5/28/2013 11:15 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
87-SB-C 6.5-7.2 5/28/2013 11:40 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
88-SB-A 2-3.8 5/24/2013 14:45 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4

88-SB-AD 2-3.8 5/24/2013 14:50 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
88-SB-B 3.8-4.2 5/24/2013 15:20 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
88-SB-C 8-11.5 7/2/2013 7:35 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
89-SB-A 2-4 5/24/2013 10:15 < 0.14 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.14 < 2.9 < 2.9 < 2.9 < 2.9
89-SB-B 4-5.9 5/24/2013 10:50 < 0.14 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.14 < 2.9 < 2.9 < 2.9 < 2.9
89-SB-C 8-11.5 7/1/2013 12:40 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
90-SB-A 2-4 5/24/2013 10:00 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
90-SB-B 4-6 5/24/2013 10:25 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
90-SB-C 6-7 5/24/2013 11:00 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
91-SB-A 2-4 5/23/2013 13:45 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
91-SB-B 4-6 6/4/2013 11:10 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
91-SB-C 8-14.5 7/1/2013 13:40 < 0.11 < 0.057 < 0.057 < 0.23 D < 0.057 < 0.057 < 0.057 < 1.7 D 44 < 2.3 51 142 *
92-SB-A 2-3.1 5/23/2013 13:00 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
92-SB-B 4-6 6/4/2013 11:50 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
92-SB-C 8-10.5 7/1/2013 14:30 < 0.11 < 0.055 < 0.055 < 1.1 D < 0.055 < 0.33 D < 0.33 D < 4.4 D 172 * 6.4 246 * 561 *
93-SB-A 2-3.1 5/3/2013 12:10 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
93-SB-B 4-6 6/5/2013 15:15 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
93-SB-C 6.5-8 6/5/2013 15:30 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
94-SB-A 2-4 5/24/2013 9:15 < 0.13 < 0.067 < 0.067 < 0.067 < 0.067 < 0.067 < 0.067 < 0.13 < 2.7 < 2.7 < 2.7 < 2.7
94-SB-B 4-6 6/5/2013 10:30 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
94-SB-C 6-8 6/5/2013 10:45 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
95-SB-A 4-6 5/23/2013 15:45 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 2.6 < 2.5 < 2.5 7.9
95-SB-B 6-8 5/23/2013 16:05 < 0.14 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.072 < 0.50 D 6.8 < 2.9 2.8 J 35
95-SB-C 8-11 7/1/2013 15:10 < 0.11 < 0.056 < 0.056 < 0.22 D < 0.056 < 0.11 D < 0.11 D < 1.7 D 61 2.3 80 219 *
96-SB-A 2-2.6 5/23/2013 15:15 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
96-SB-B 4-6 6/5/2013 12:45 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
96-SB-C 6-8 6/5/2013 13:00 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.50 D 10 < 2.4 7.3 48
97-SB-A 2-4 5/14/2013 16:10 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.10 < 2.1 < 2.1 3.1 4.1
97-SB-B 4-6 6/10/2013 10:50 < 0.11 < 0.056 < 0.056 < 0.11 D < 0.056 < 0.056 < 0.056 < 0.90 D 26 < 2.3 30 88

97-SB-BD 4-6 6/10/2013 10:35 < 0.11 < 0.056 < 0.056 < 0.11 D < 0.056 < 0.056 < 0.056 < 0.56 D 22 2.5 26 73
97-SB-C 6-7 6/10/2013 11:15 < 0.12 < 0.060 < 0.060 < 0.12 D < 0.060 < 0.060 < 0.060 < 0.60 D 20 < 2.4 23 66
98-SB-A 2-4 5/14/2013 10:15 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
98-SB-B 3.5-4.5 6/11/2013 10:35 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
98-SB-C 4.5-5.5 6/11/2013 10:45 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 5.5 < 2.3 4.7 15
99-SB-A 2-4 5/14/2013 10:20 < 1.1 D < 0.55 D < 0.55 D 56 J * < 0.55 D 11 J 11 J 25 J * 1820 J * 1800 J * 3250 J * 6700 J *
99-SB-B 5.5-6 6/11/2013 11:40 < 0.57 D < 0.28 D < 0.28 D < 1.1 D < 0.28 D < 0.50 D < 0.50 D < 0.57 D 55 62 * 79 183 *
99-SB-C 6-7 6/11/2013 12:00 < 0.58 D < 0.29 D < 0.29 D < 1.2 D < 0.29 D < 0.29 D < 0.29 D < 0.58 D 47 47 66 152 *
100-SB-A 2-3 5/15/2013 14:55 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 11
100-SB-B 5.5-6.5 6/12/2013 9:15 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
100-SB-C 6.5-7.5 6/12/2013 9:35 < 0.14 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.14 < 2.7 < 2.7 < 2.7 < 2.7

100-SB-CD 6.5-7.5 6/12/2013 9:40 < 0.13 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.066 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
101-SB-A 2-3 5/15/2013 16:20 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
101-SB-B 6.6-7.2 6/12/2013 13:55 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
101-SB-C 7.2-8.2 6/12/2013 14:10 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
102-SB-A 2-3.3 5/28/2013 14:50 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
102-SB-B 5.7-11 8/2/2013 9:10 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 J < 2.4 J < 2.4
102-SB-C 11-15 8/2/2013 9:20 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.5 < 2.5 J < 2.5 J < 2.5
103-SB-A 2-3 5/28/2013 13:30 < 0.10 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.051 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
103-SB-B 8-11.5 8/2/2013 10:00 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 J < 2.4 J < 2.4
103-SB-C 11.5-14 8/2/2013 10:10 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 J < 2.3 J < 2.3
104-SB-A 2-4 5/3/2013 10:40 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
104-SB-B 4-6 6/5/2013 14:30 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
104-SB-C 6.5-8 6/5/2013 14:45 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
105-SB-A 2-4 5/3/2013 10:15 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
105-SB-B 6-8 6/5/2013 13:40 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
105-SB-C 8-11 7/1/2013 15:55 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
106-SB-A 2-4 4/26/2013 9:30 < 0.13 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
106-SB-B 4-6 4/26/2013 10:00 < 0.13 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
106-SB-C 6-6.8 4/26/2013 10:35 < 0.20 < 0.098 < 0.098 < 0.098 < 0.098 < 0.098 < 0.098 < 0.20 < 3.9 < 3.9 < 3.9 < 3.9
107-SB-A 2-4 4/26/2013 11:20 < 0.19 < 0.093 < 0.093 < 0.093 < 0.093 < 0.093 < 0.093 < 0.19 < 3.7 < 3.7 < 3.7 < 3.7
107-SB-B 4-6 4/26/2013 11:35 < 0.18 < 0.089 < 0.089 < 0.089 < 0.089 < 0.089 < 0.089 < 0.18 < 3.6 < 3.6 < 3.6 < 3.6
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TABLE 1-2.  YOSD SUBSURFACE SOILS
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107-SB-C 6-8 4/26/2013 11:55 < 0.18 < 0.092 < 0.092 < 0.092 < 0.092 < 0.092 < 0.092 < 0.18 < 3.7 < 3.7 < 3.7 < 3.7
108-SB-A 2-4 5/14/2013 11:50 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.3 < 2.3 < 2.3 < 2.3
108-SB-B 4-4.5 6/10/2013 12:05 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
108-SB-C 6-7 6/10/2013 14:30 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
109-SB-A 4-5 5/14/2013 12:20 < 0.10 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.052 < 0.10 < 2.1 < 2.1 < 2.1 < 2.1
109-SB-B 4-6 6/10/2013 15:10 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 < 2.3 < 2.3 < 2.3 < 2.3
109-SB-C 5-7 6/11/2013 10:20 < 0.12 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.061 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level
22

<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

Exceeds MDEQ - RBSLs Commercial Subsurface

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SB-A 4-4.8 5/17/2013 11:10 < 11 < 11 16 19 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0060 < 0.0038 < 0.0038
1-SB-B 8-11 8/8/2013 13:10 < 12 < 12 < 12 < 12 < 0.0040 < 0.0040 J < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
1-SB-C 11-15 8/8/2013 13:15 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 J < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
2-SB-A 2-4 5/17/2013 12:00 < 12 < 12 < 12 < 12 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
2-SB-B 8-11.5 8/8/2013 11:20 < 12 < 12 < 12 < 12 < 0.0038 < 0.0038 J < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
2-SB-C 11.5-15.5 8/8/2013 11:30 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 J < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
3-SB-A 4-5.4 5/17/2013 13:35 48 16 78 222 < 0.0074 < 0.0074 < 0.0074 < 0.0074 0.012 0.017 0.021
3-SB-B 7.5-8.0 8/8/2013 10:00 52 18 39 131 < 0.0044 < 0.0044 J < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044
3-SB-C 8.0-11.5 8/8/2013 10:30 481 * 565 * 210 1320 2.3 U 0.17 J < 0.019 0.051 < 0.019 < 0.019 < 0.019
4-SB-A 6-8 5/7/2013 11:20 3980 * 5330 * 1380 11900 54 2.3 < 0.043 0.56 0.22 * 0.14 * 0.16
4-SB-B 8-10.5 6/6/2013 10:20 2990 * 3950 * 1140 8560 41 1.5 < 0.035 0.78 0.16 U 0.086 U * 0.15 U
5-SB-A 6-8 5/7/2013 10:00 496 * 906 * 186 1740 9.7 0.26 < 0.044 0.11 0.048 < 0.044 < 0.044
5-SB-B 8-12 6/6/2013 9:00 2510 * 3440 * 905 7380 26 0.96 < 0.037 0.58 < 0.037 < 0.037 < 0.037
5-SB-C 12-15 6/6/2013 9:15 852 * 947 * 441 2390 5.8 0.17 < 0.038 0.18 < 0.038 < 0.038 < 0.038
6-SB-A 4-6 5/9/2013 12:00 485 * 1650 * 109 2370 3.5 0.14 < 0.0043 0.0065 < 0.0043 < 0.0043 < 0.0043
6-SB-B 8-12 8/2/2013 10:50 4510 * 5690 * 1670 12900 49 J 2.1 J < 0.037 0.71 J 0.15 J 0.093 J * 0.11 J
6-SB-C 12-16 8/2/2013 11:10 940 * 981 * 479 2560 5.8 0.22 < 0.0037 0.12 J 0.018 < 0.0037 < 0.0037

6-SB-CD 12-16 8/2/2013 11:15 1220 * 1280 * 595 3260 5.3 0.20 < 0.0037 0.10 J 0.027 < 0.0037 < 0.0037
7-SB-A 6-8 5/6/2013 14:20 648 * 1310 * 269 2410 < 0.039 0.094 < 0.039 0.12 0.050 < 0.039 < 0.039
7-SB-B 8-9.5 5/6/2013 14:30 893 * 887 * 422 2410 6.3 0.29 < 0.088 0.24 0.12 < 0.088 < 0.088
7-SB-C 12-14 6/6/2013 14:30 1460 * 1240 * 695 3630 5.0 0.24 < 0.042 0.25 < 0.042 < 0.042 < 0.042
8-SB-A 2-4 5/6/2013 15:30 822 * 928 * 388 2380 6.5 0.98 < 0.083 0.55 0.16 < 0.083 < 0.083
8-SB-B 7.8-8.8 7/11/2013 13:45 329 356 * 161 928 1.5 0.091 < 0.0037 0.049 0.010 0.0059 < 0.0037
8-SB-C 8.8-15 7/31/2013 11:10 402 * 607 * 262 1320 1.9 J 0.16 J < 0.0038 0.051 J 0.013 J 0.0043 < 0.0038
9-SB-A 2-4 5/16/2013 14:30 < 11 < 11 < 11 < 11 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
9-SB-B 8-9 7/11/2013 12:23 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0042 0.0055 < 0.0038
9-SB-C 8-11 8/1/2013 10:00 < 11 < 11 < 11 < 11 < 0.0037 J < 0.0037 J < 0.0037 < 0.0037 J < 0.0037 J < 0.0037 < 0.0037
10-SB-A 4-6 4/24/2013 11:40 < 12 < 12 < 12 < 12 0.013 U < 0.0040 < 0.0040 < 0.0040 0.011 0.0073 0.015
10-SB-B 8-12 7/30/2013 15:25 < 12 < 12 < 12 < 12 < 0.0039 J 0.0059 J < 0.0039 0.018 J 0.025 J 0.035 * 0.038
10-SB-C 12-16 7/30/2013 16:20 < 12 < 12 < 12 < 12 < 0.0041 J < 0.0041 J < 0.0041 < 0.0041 J 0.0090 J 0.011 0.011
11-SB-A 4-6 5/16/2013 15:10 2480 * 3900 * 899 8060 8.2 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039
11-SB-B 8-10 6/27/2013 8:50 1280 * 730 * 997 3700 0.61 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036
12-SB-A 2-4 5/7/2013 14:40 1640 * 1440 * 1110 5130 1.6 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037
12-SB-B 8-9 7/11/2013 9:50 726 * 941 * 380 2270 6.8 0.22 < 0.019 0.066 < 0.019 < 0.019 < 0.019
12-SB-C 12-15 7/31/2013 7:30 435 * 576 * 265 1400 0.68 J 0.038 J < 0.0038 0.0067 J < 0.0038 J < 0.0038 < 0.0038
13-SB-A 6-6.6 5/7/2013 13:05 1630 * 2890 * 677 5960 22 0.54 < 0.085 < 0.085 0.098 < 0.085 < 0.085
13-SB-B 8-11.5 7/31/2013 8:20 1960 * 2570 * 742 5640 16 J 0.62 J < 0.0041 0.11 J 0.021 J < 0.0041 < 0.0041
13-SB-C 11.5-14.5 7/31/2013 8:30 1640 * 2350 * 688 4980 16 J 0.61 J < 0.0041 0.11 J < 0.0041 J < 0.0041 < 0.0041
14-SB-A 6-8 4/29/2013 11:55 1320 * 1770 * 550 4080 28 0.97 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
14-SB-B 6-12 6/6/2013 12:15 1350 * 1890 * 607 4080 25 0.63 < 0.035 0.35 < 0.035 < 0.035 < 0.035
14-SB-C 12-15 6/6/2013 12:30 1470 * 1080 * 801 3500 11 0.35 < 0.036 0.47 0.11 U 0.074 U * 0.10 U
15-SB-A 4-6 5/8/2013 15:45 4410 * 7020 * 1350 14000 127 4.7 < 0.074 0.87 0.19 0.11 * 0.15

15-SB-AD 4-6 5/8/2013 15:47 4980 * 7490 * 1460 15300 95 3.6 < 0.072 0.97 0.13 < 0.072 0.098
15-SB-B 7.8-8.8 7/12/2013 10:25 1020 * 1460 * 440 3130 6.5 0.36 < 0.0040 0.071 0.014 0.018 0.019
15-SB-C 8-14 8/2/2013 11:40 1730 * 2320 * 684 4950 9.9 0.32 < 0.0042 0.084 J 0.021 < 0.0042 < 0.0042
16-SB-A 4-6 5/9/2013 16:15 296 711 * 127 1290 7.0 0.25 < 0.0042 0.052 0.016 0.012 0.015
16-SB-B 8-9.5 5/9/2013 16:55 1100 * 1640 * 487 3470 15 0.45 < 0.0042 0.092 0.034 0.018 0.023
16-SB-C 8-13 8/2/2013 12:25 4660 * 5700 * 1960 13500 55 1.3 < 0.019 0.44 J < 0.019 < 0.019 < 0.019
17-SB-A 4-6 5/10/2013 12:00 653 * 2920 * 113 3770 < 0.044 0.078 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
17-SB-B 6-8 5/10/2013 12:50 16500 * 21900 * 8020 49600 103 J 4.1 J < 0.084 0.84 J 0.28 J * < 0.084 0.18 J
17-SB-C 8-9.2 5/10/2013 13:33 14400 * 18600 * 7030 43000 140 5.1 < 0.17 4.4 0.59 * < 0.17 0.33 *
18-SB-A 2-4 5/8/2013 11:33 2480 * 3050 * 1500 8260 0.56 0.36 < 0.041 0.44 0.20 < 0.041 < 0.041
18-SB-B 7.7-8.5 7/12/2013 11:15 1590 * 1840 * 913 4790 1.2 0.31 < 0.021 0.45 0.091 0.051 * < 0.021
18-SB-C 8-11.5 8/2/2013 13:10 1470 * 1680 * 679 4120 0.88 0.38 < 0.059 0.18 J < 0.059 < 0.059 < 0.059

18-SB-CD 8-11.5 8/2/2013 13:15 2070 * 2470 * 1070 6070 0.96 0.49 < 0.063 0.58 J < 0.063 < 0.063 < 0.063
19-SB-A 4-4.8 5/2/2013 12:30 1280 * 1400 * 556 3550 5.8 J 0.19 J < 0.077 0.22 J < 0.077 < 0.077 < 0.077
19-SB-B 6.5-8.0 8/9/2013 9:55 2040 * 2390 * 927 5700 4.9 U 0.28 J < 0.021 0.15 0.030 < 0.021 < 0.021
19-SB-C 8.0-15.5 8/9/2013 10:55 < 11 < 11 < 11 33 0.022 < 0.0037 J < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
20-SB-A 4-6 4/24/2013 9:50 279 < 12 375 886 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039
20-SB-B 6-8 4/24/2013 10:00 29 < 12 42 112 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
20-SB-C 9-15 8/1/2013 9:00 < 12 < 12 < 12 < 12 < 0.0039 J < 0.0039 J < 0.0039 < 0.0039 J < 0.0039 J < 0.0039 < 0.0039
21-SB-A 4-6 5/13/2013 11:00 < 12 < 12 < 12 41 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0054 < 0.0038 < 0.0038
21-SB-B 7-8 6/11/2013 10:10 < 11 < 11 12 37 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
21-SB-C 8-11.5 6/27/2013 11:00 984 * 1200 * 601 3160 < 0.0037 0.086 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
22-SB-A 6-8 5/16/2013 11:32 1480 * 2830 * 620 5490 5.9 0.17 < 0.020 0.074 < 0.020 < 0.020 < 0.020
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code
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DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

SW8270CMethod
BENZO (A) PYRENE

TOT 
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HYDROCARBON 
(EPHscr) ACENAPHTHYLENE

C9-C18 
ALIPHATICS

SW8015M SW8270C SW8270CMA-EPH

2-METHYLNAPH- 
THALENE ACENAPHTHENE
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AROMATICS
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ALIPHATICS
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MDEQ - RBSLs Commercial Subsurface 4000 10

mg/kgmg/kg mg/kg mg/kg

4200 502000 200400 100000

Direct Contact Commercial RSL(1) 300
MDEQ Leaching to Groundwater Screening Level 1.9

22-SB-B 8-10 5/16/2013 11:58 2290 * 3930 * 853 7870 17 0.54 < 0.061 0.25 < 0.061 < 0.061 < 0.061
22-SB-C 10-10.5 5/16/2013 12:20 2060 * 2970 * 893 6750 13 0.40 < 0.063 0.21 < 0.063 < 0.063 < 0.063
23-SB-A 6-8 5/16/2013 11:50 5320 * 6400 * 3180 17500 35 1.5 < 0.060 0.80 < 0.060 < 0.060 < 0.060
23-SB-B 8-10 5/16/2013 12:20 12200 * 16100 * 7200 40800 60 3.4 < 0.066 1.3 < 0.066 < 0.066 < 0.066
23-SB-C 10.5-11.5 5/16/2013 13:00 2920 * 3550 * 1860 9680 13 1.2 < 0.060 0.37 < 0.060 < 0.060 < 0.060
25-SB-A 2-4 4/29/2013 15:30 1200 * 1480 * 1040 4440 6.2 0.17 < 0.038 0.084 0.059 < 0.038 < 0.038

25-SB-AD 2-4 4/29/2013 15:32 832 * 1010 * 717 3050 5.4 0.14 < 0.037 0.075 < 0.037 < 0.037 < 0.037
25-SB-B 7-8 8/8/2013 9:15 734 * 882 * 294 2000 5.5 0.25 J < 0.019 0.080 < 0.019 < 0.019 < 0.019
25-SB-C 8-11.5 7/31/2013 9:20 549 * 536 * 195 1370 1.4 J 0.15 J < 0.0037 0.021 J 0.0073 J < 0.0037 < 0.0037
26-SB-A 6-8 4/30/2013 12:25 2260 * 3620 * 967 7860 35 J 1.2 J < 0.021 0.25 J 0.20 J 0.11 J * 0.14 J
26-SB-B 8.1-11 7/31/2013 12:10 6850 * 10100 * 2760 21000 66 J 3.3 J < 0.064 0.77 J 0.30 J * < 0.064 < 0.064
26-SB-C 11-14.5 7/31/2013 12:30 1620 * 1940 * 606 4420 18 J 0.91 J < 0.0039 0.22 J 0.030 J 0.018 0.022
27-SB-A 6-7 4/30/2013 10:10 6790 * 7200 * 3140 19200 59 J 2.7 J < 0.043 0.97 J 0.20 J 0.16 J * 0.20 J *
27-SB-B 7.5-8.5 7/9/2013 14:33 1820 * 1750 * 957 4950 9.5 0.89 < 0.0038 2.6 < 0.0038 < 0.0038 < 0.0038
27-SB-C 8-13 7/31/2013 13:10 3760 * 2720 * 1680 8650 13 J 0.72 J < 0.0038 0.57 J 0.027 J < 0.0038 < 0.0038
28-SB-A 6-7.3 4/30/2013 15:00 668 * 631 * 387 1910 9.2 0.54 < 0.0042 0.30 < 0.0042 < 0.0042 < 0.0042
28-SB-B 7.3-8.5 7/9/2013 15:30 685 * 486 * 364 1710 2.5 0.16 < 0.0040 0.11 0.033 < 0.0040 < 0.0040
28-SB-C 8-11.5 7/31/2013 13:55 1230 * 1220 * 722 3430 5.2 J 0.26 J < 0.0038 0.14 J < 0.0038 J < 0.0038 < 0.0038
29-SB-A 6-6.7 5/1/2013 15:20 511 * 520 * 363 1540 0.99 < 0.042 < 0.042 < 0.042 < 0.042 < 0.042 < 0.042
29-SB-B 6.7-8 6/11/2013 12:15 366 378 * 268 1130 0.10 0.011 < 0.0040 0.0094 < 0.0040 < 0.0040 < 0.0040
29-SB-C 8-11.5 6/28/2013 12:30 91 86 75 286 0.026 < 0.0040 < 0.0040 0.012 < 0.0040 0.0082 < 0.0040
30-SB-A 4-6 5/1/2013 10:00 6250 * 8500 * 3320 21000 17 < 0.17 < 0.17 < 0.17 0.67 * 0.47 * 0.59 *
30-SB-B 8-9.9 5/1/2013 10:50 1620 * 2700 * 1090 6260 6.0 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043 < 0.043
30-SB-C 9.9-15 8/1/2013 8:00 166 217 * 100 536 0.42 J < 0.0038 J < 0.0038 0.0064 J 0.0098 J 0.0071 0.0099
31-SB-A 6-7.5 5/2/2013 11:50 2640 * 3810 * 1370 8830 2.8 0.12 < 0.041 0.15 < 0.041 < 0.041 < 0.041
31-SB-B 5.5-7 8/7/2013 9:40 3940 * 6000 * 1900 12400 1.2 U 0.25 J < 0.081 0.15 < 0.081 < 0.081 < 0.081
31-SB-C 8-11.5 6/28/2013 10:00 223 320 * 120 710 0.48 U 0.014 < 0.0038 0.012 < 0.0038 < 0.0038 < 0.0038
32-SB-A 2-4 5/2/2013 9:30 8150 * 2750 * 1350 * 2110 7390 0.16 < 0.031 < 0.031 < 0.031 < 0.031 < 0.031 < 0.031
32-SB-B 5-7.5 6/6/2013 16:25 147

32-SB-BD 5-7.5 6/6/2013 16:30 257 * 75 46 51 198 0.025 < 0.0087 < 0.0087 < 0.0087 < 0.0087 < 0.0087 < 0.0087
32-SB-C 8-12 6/6/2013 16:00 146
33-SB-A 4-6 5/2/2013 13:55 21600 * 6770 * 4450 * 5310 19900 4.0 < 0.089 < 0.089 < 0.089 < 0.089 < 0.089 < 0.089
33-SB-B 8-9 5/2/2013 14:30 6260 * 2020 * 1600 * 1290 5840 0.39 < 0.024 < 0.024 0.12 < 0.024 < 0.024 < 0.024
33-SB-C 12-16 6/6/2013 17:35 2690 * 729 * 706 * 589 2210 0.16 0.025 < 0.016 0.048 0.020 U < 0.016 < 0.016
34-SB-A 6-8 6/10/2013 12:45 6450 * 1130 * 4820 * 256 6500 1.8 U 0.088 < 0.024 < 0.024 < 0.024 < 0.024 < 0.024

34-SB-AD 6-8 6/10/2013 12:50 6020 * 1110 * 4270 * 217 5910 1.7 U 0.081 < 0.024 < 0.024 < 0.024 < 0.024 < 0.024
34-SB-B 8-11.5 6/28/2013 11:10 1370 * 217 801 * 66 1150 0.33 < 0.0083 < 0.0083 < 0.0083 < 0.0083 < 0.0083 < 0.0083
34-SB-C 11.5-15 6/28/2013 11:20 56
35-SB-A 4-6 5/6/2013 11:20 1520 * 327 617 * 122 1160 0.40 < 0.0076 < 0.0076 < 0.0076 < 0.0076 < 0.0076 < 0.0076
35-SB-B 8.5-11 6/7/2013 9:10 5210 * 1200 * 3240 * 363 4990 2.4 0.10 < 0.024 0.082 0.069 U 0.098 U * 0.091 U
35-SB-C 15-20 6/7/2013 9:25 15
36-SB-A 2-4 5/13/2013 12:15 60 < 12 < 12 81 0.016 U 0.026 < 0.0039 0.082 0.065 0.076 * 0.059
36-SB-B 6-8 5/13/2013 12:30 54 < 12 < 12 72 0.010 U 0.030 < 0.0081 0.093 0.13 0.12 * 0.18
36-SB-C 8-10 5/13/2013 13:00 < 13 < 13 < 13 < 13 0.0041 U 0.010 < 0.0041 0.034 0.047 0.034 * 0.047
37-SB-A 2-4 5/13/2013 15:00 15 < 12 < 12 45 0.0074 U < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
37-SB-B 8-11.5 6/27/2013 11:35 451 * 664 * 319 1630 < 0.037 0.091 < 0.037 0.12 0.094 0.072 * 0.11
37-SB-C 11.5-15.5 6/27/2013 12:25 243 269 * 153 768 0.093 0.050 < 0.0038 0.043 < 0.0038 0.0073 < 0.0038

37-SB-CD 11.5-15.5 6/27/2013 12:30 221 252 * 160 737 0.094 0.052 < 0.0038 0.058 < 0.0038 0.0071 < 0.0038
38-SB-A 2-4 5/16/2013 9:10 281 < 65 386 1240 0.069 < 0.036 0.13 0.044 < 0.036 < 0.036 < 0.036
38-SB-B 6-8 6/7/2013 13:50 585 * 153 398 1470 0.032 < 0.0078 0.17 0.065 0.046 0.050 * 0.074
38-SB-C 8-10 6/27/2013 10:10 1550 * 1440 * 927 4550 3.4 0.40 < 0.037 0.33 < 0.037 < 0.037 < 0.037
39-SB-A 2-4 4/26/2013 15:20 6560 * 8460 * 7700 27600 32 J 2.3 J < 0.14 1.7 J 2.5 J * 2.4 J * 2.5 J *
39-SB-B 8-11.5 6/27/2013 14:15 20500 * 35000 * 18800 85900 182 7.6 < 0.080 2.3 < 0.080 0.44 * < 0.080
39-SB-C 11.5-15.5 6/27/2013 13:35 3200 * 5230 * 2130 12000 18 0.69 < 0.037 0.32 0.13 0.072 * 0.10
40-SB-A 6-7.5 4/29/2013 15:15 3500 * 5060 * 2070 12000 7.5 J 2.9 J < 0.020 4.5 J 1.2 J * 0.71 J * 1.0 J *
40-SB-B 8-11.5 6/28/2013 7:15 3160 * 6450 * 1370 11800 2.7 0.72 < 0.036 1.1 0.40 * 0.18 * 0.30 *
40-SB-C 11.5-19.5 6/28/2013 8:05 < 12 18 < 12 48 0.028 < 0.0039 < 0.0039 0.011 0.013 0.011 0.0050
41-SB-A 6-6.6 4/30/2013 13:40 7270 * 11500 * 3160 24800 69 J 2.8 J < 0.047 1.4 J 0.93 J * 0.34 J * 0.41 J *
41-SB-B 8-9.2 7/10/2013 14:00 931 * 1490 * 373 3020 7.5 0.22 < 0.019 0.13 0.14 0.12 * 0.16
41-SB-C 12-16 8/1/2013 15:55 951 * 1730 * 378 3150 4.1 J 0.17 J < 0.0040 0.13 J 0.030 J 0.022 * 0.038

41-SB-CD 12-16 8/1/2013 15:59 865 * 1590 * 411 2980 9.7 J 0.37 J < 0.019 0.23 J 0.082 J 0.049 * 0.070
42-SB-A 6-7 4/30/2013 10:25 1620 * 1540 * 892 4720 < 0.042 0.19 < 0.042 0.20 < 0.042 < 0.042 < 0.042
42-SB-B 7.2-82 7/10/2013 10:55 5020 * 8990 * 2050 17200 27 1.5 < 0.041 1.2 1.2 * 0.76 * 1.1 *
42-SB-C 8-11.5 7/31/2013 15:15 2320 * 4580 * 1130 8310 6.9 J 0.45 J < 0.0041 0.35 J 0.12 J 0.12 * 0.18
43-SB-A 2-4 4/30/2013 14:45 3140 * 2590 * 3360 11700 33 < 0.61 < 0.61 < 0.61 1.1 * < 0.61 < 0.61
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

SW8270CMethod
BENZO (A) PYRENE

TOT 
EXTRACTABLE 

HYDROCARBON 
(EPHscr) ACENAPHTHYLENE

C9-C18 
ALIPHATICS

SW8015M SW8270C SW8270CMA-EPH

2-METHYLNAPH- 
THALENE ACENAPHTHENE

C11-C22 
AROMATICS

C19-C36 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
BENZO (B) 

FLUORANTHENE
SW8270CSW8270C SW8270CMA-EPH

ANTHRACENE
BENZO (A) 

ANTHRACENE

mg/kg
NO MEASEPH NO MEAS NO MEASNO MEASEPH NO MEAS NO MEASEPH EPH NO MEAS

SW8270CMA-EPHMA-EPH

Unit mg/kg

200

Fraction
mg/kgmg/kg mg/kgmg/kgmg/kgmg/kg

EPH

MDEQ - RBSLs Commercial Subsurface 4000 10

mg/kgmg/kg mg/kg mg/kg

4200 502000 200400 100000

Direct Contact Commercial RSL(1) 300
MDEQ Leaching to Groundwater Screening Level 1.9

43-SB-B 6-8 7/10/2013 11:22 914 * 1220 * 612 3020 0.30 0.15 < 0.0038 0.17 0.070 < 0.0038 < 0.0038
43-SB-C 8.3-11.5 7/31/2013 14:40 713 * 922 * 490 2290 0.26 J 0.11 J < 0.0037 0.078 J < 0.0037 J 0.019 0.020
44-SB-A 2-4 5/1/2013 13:25 3380 * 1950 * 6110 15300 0.19 < 0.17 < 0.17 < 0.17 0.26 * < 0.17 0.27 *
44-SB-B 2-4 5/1/2013 12:25 3850 * 3790 * 2700 11800 24 0.55 < 0.085 0.36 < 0.085 < 0.085 < 0.085
44-SB-C 4-6 5/1/2013 12:30 283 190 279 1000 0.74 < 0.040 < 0.040 < 0.040 < 0.040 < 0.040 < 0.040
45-SB-A 2-4 5/1/2013 11:00 11200 * 9410 * 8130 33000 49 J 1.1 J < 0.17 0.86 J < 0.17 < 0.17 < 0.17
45-SB-B 4-4.9 5/1/2013 11:35 1510 * 1120 * 1370 4820 3.8 < 0.043 < 0.043 0.044 < 0.043 < 0.043 < 0.043
45-SB-C 8-11.5 8/9/2013 14:10 86 97 69 272 0.015 U < 0.0040 J < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
46-SB-A 4-6 5/1/2013 15:05 4580 * 4500 * 2920 14100 0.22 < 0.076 < 0.076 < 0.076 0.22 * 0.18 * 0.25 *
46-SB-B 5-6.2 8/6/2013 11:25 3540 * 3840 * 2460 10400 0.29 U 0.12 J < 0.079 0.14 < 0.079 < 0.079 < 0.079

46-SB-BD 5-6.2 8/6/2013 11:30 5070 * 6050 * 3800 15800 0.37 U 0.31 J < 0.080 0.21 < 0.080 < 0.080 < 0.080
46-SB-C 8-11.5 6/28/2013 8:50 114 95 98 355 < 0.0038 0.016 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
47-SB-A 6-7.7 5/2/2013 9:45 15300 * 5050 * 3800 * 3290 14100 < 0.085 0.14 < 0.085 0.17 < 0.085 < 0.085 < 0.085
47-SB-B 5-7 8/6/2013 14:25 2650 * 1080 * 281 * 1220 3140 < 0.041 < 0.041 J < 0.041 < 0.041 < 0.041 < 0.041 < 0.041

47-SB-BD 5-7 8/6/2013 14:30 2560 * 905 * 271 * 793 2300 < 0.084 < 0.084 J < 0.084 < 0.084 < 0.084 < 0.084 < 0.084
47-SB-C 8-10 6/27/2013 16:50 170
48-SB-A 4-6 4/25/2013 14:00 14
48-SB-B 6-8 4/25/2013 14:35 < 14
48-SB-C 8-9.2 4/25/2013 15:00 < 13

48-SB-CD 8-9.2 4/25/2013 15:03 < 13
49-SB-A 6-7.2 4/25/2013 12:30 23400 * 7680 * 7500 * 5430 23000 16 J 0.59 J < 0.087 0.69 J 0.27 J * < 0.087 < 0.087
49-SB-B 8-11.5 6/27/2013 15:15 1320 * 438 * 300 * 351 1290 0.070 0.0093 < 0.0078 0.040 0.11 0.056 * 0.052
49-SB-C 11.5-14.5 6/27/2013 16:00 42
50-SB-A 6-8 4/25/2013 10:40 745 * 137 495 * 58 704 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 0.010 < 0.0042
50-SB-B 8-11.5 7/31/2013 9:55 166
50-SB-C 11.5-14 7/31/2013 10:10 < 11
51-SB-A 4-6 4/24/2013 15:00 4340 * 1170 * 1710 * 531 4210 < 0.050 < 0.050 < 0.050 < 0.050 0.18 0.21 * 0.28 *
51-SB-B 8-9 6/7/2013 10:45 1930 * 367 1260 * 61 1750 < 0.0081 0.047 < 0.0081 0.035 0.087 0.10 * 0.098
51-SB-C 9-12 6/7/2013 11:00 140
52-SB-A 4-6 5/17/2013 15:20 < 12
52-SB-B 6-8 5/17/2013 16:05 < 13
52-SB-C 8-10 5/17/2013 16:40 < 13
53-SB-A 2-2.9 5/21/2013 11:00 38 35 70 348 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069
53-SB-B 6-8 5/23/2013 11:30 47 110 35 228 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.0054 U < 0.0040 < 0.0040
53-SB-C 10-12 6/5/2013 15:10 160 278 * 91 624 < 0.0083 < 0.0083 < 0.0083 < 0.0083 < 0.0083 < 0.0083 0.011 U
54-SB-A 6-7 5/20/2013 14:05 2490 * 6580 * 608 9950 13 0.35 < 0.041 0.14 0.077 0.042 * 0.065
54-SB-B 8-8.5 5/23/2013 15:45 2590 * 7540 * 736 11700 26 0.39 < 0.081 0.31 0.16 U < 0.081 0.12 U
54-SB-C 7-10 6/5/2013 16:40 788 * 2390 * 155 3410 7.5 U < 0.033 < 0.033 < 0.033 0.038 U < 0.033 < 0.033
55-SB-A 4-5.75 5/21/2013 10:00 1130 * 6000 * 74 7270 0.34 < 0.039 < 0.039 0.082 0.049 < 0.039 < 0.039
55-SB-B 5.5-7.5 8/8/2013 15:25 3620 * 14500 * 259 18600 1.0 0.61 J < 0.038 0.30 0.090 0.064 * 0.084
55-SB-C 6-8 6/5/2013 17:40 779 * 2920 * 49 3810 0.37 < 0.033 < 0.033 < 0.033 0.047 U < 0.033 < 0.033
56-SB-A 6-8 5/20/2013 14:30 3010 * 9560 * 497 13400 16 0.60 < 0.043 0.25 0.14 0.076 * 0.12
56-SB-B 6.5-8.5 8/12/2013 10:40 7300 * 19600 * 1100 28600 32 1.9 J < 0.042 1.1 0.36 * 0.28 * 0.33 *
56-SB-C 8-10 6/5/2013 18:25 2030 * 5750 * 380 8380 9.5 < 0.033 < 0.033 0.52 0.14 U 0.064 U * 0.094 U
57-SB-A 4-6 5/21/2013 12:00 153 689 * 77 966 < 0.0037 < 0.0037 < 0.0037 < 0.0037 0.0095 0.030 * 0.036
57-SB-B 6-8 5/21/2013 12:35 1180 * 5180 * 197 6670 0.36 < 0.040 < 0.040 0.11 0.097 0.11 * 0.11
57-SB-C 8-12 7/2/2013 9:25 747 * 2060 * 142 3020 < 0.0037 < 0.0037 < 0.0037 0.072 0.029 0.022 * 0.025
58-SB-A 6-8 5/22/2013 10:40 957 * 2450 * 340 3910 2.6 < 0.040 < 0.040 0.086 0.17 U 0.23 * 0.33 *
58-SB-B 10-10.8 5/22/2013 11:40 1510 * 4210 * 504 6450 1.8 0.24 < 0.044 0.20 0.13 U 0.078 U * 0.13 U
58-SB-C 10.8-14 8/1/2013 12:15 2630 * 6740 * 766 10500 3.2 J 0.41 J < 0.045 0.18 J 0.13 J 0.10 * 0.17
59-SB-A 4-6 5/22/2013 13:15 < 11 < 11 < 11 30 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
59-SB-B 6-8 5/28/2013 11:40 468 * 660 * 296 1530 < 0.021 < 0.021 < 0.021 < 0.021 0.027 0.025 * 0.026
59-SB-C 8-8.7 5/28/2013 15:00 609 * 836 * 419 2040 < 0.019 < 0.019 < 0.019 < 0.019 0.034 0.033 * 0.043
60-SB-A 4-5.3 5/22/2013 9:45 875 * 2360 * 242 3580 0.20 0.077 < 0.039 0.087 0.055 U < 0.039 < 0.039
60-SB-B 6-8 5/28/2013 11:00 446 * 1200 * 94 1780 4.2 0.095 < 0.0040 0.059 0.011 0.0045 0.0068
60-SB-C 8-15.5 7/1/2013 16:40 377 947 * 96 1460 3.1 0.059 < 0.0038 0.039 0.011 0.0061 0.0096
61-SB-A 2-4 5/21/2013 15:25 325 1510 * 17 1900 0.21 0.053 < 0.0043 0.045 0.022 0.024 * 0.022
61-SB-B 6-8 5/21/2013 15:45 3110 * 12900 * 146 16500 19 < 0.089 < 0.089 < 0.089 0.091 < 0.089 < 0.089
61-SB-C 8-9 5/21/2013 16:00 1650 * 6800 * 65 8680 16 < 0.043 < 0.043 < 0.043 0.046 < 0.043 < 0.043
62-SB-A 4-6 5/21/2013 15:00 2240 * 9110 * 109 11600 3.9 < 0.037 < 0.037 0.094 0.075 0.062 * 0.057
62-SB-B 6-8 5/21/2013 15:05 3080 * 13000 * 161 16500 13 < 0.041 < 0.041 0.17 0.19 0.12 * 0.16
62-SB-C 8-9 8/1/2013 13:00 581 * 2130 * 70 2820 2.3 J 0.089 J 0.23 0.037 J 0.033 J 0.028 * 0.036
63-SB-A 2-4 5/21/2013 14:15 5610 * 18500 * 921 25600 54 0.70 < 0.083 0.33 0.28 * 0.17 * 0.20 *
63-SB-B 4-5.3 5/21/2013 14:35 2770 * 11400 * 378 14800 25 0.47 < 0.043 0.22 0.24 * 0.14 * 0.21 *
63-SB-C 6-8 5/28/2013 10:00 1490 * 5000 * 182 6780 24 0.46 < 0.040 0.39 0.18 0.11 * 0.11
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

SW8270CMethod
BENZO (A) PYRENE

TOT 
EXTRACTABLE 

HYDROCARBON 
(EPHscr) ACENAPHTHYLENE

C9-C18 
ALIPHATICS

SW8015M SW8270C SW8270CMA-EPH

2-METHYLNAPH- 
THALENE ACENAPHTHENE

C11-C22 
AROMATICS

C19-C36 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
BENZO (B) 

FLUORANTHENE
SW8270CSW8270C SW8270CMA-EPH

ANTHRACENE
BENZO (A) 

ANTHRACENE

mg/kg
NO MEASEPH NO MEAS NO MEASNO MEASEPH NO MEAS NO MEASEPH EPH NO MEAS

SW8270CMA-EPHMA-EPH

Unit mg/kg

200

Fraction
mg/kgmg/kg mg/kgmg/kgmg/kgmg/kg

EPH

MDEQ - RBSLs Commercial Subsurface 4000 10

mg/kgmg/kg mg/kg mg/kg

4200 502000 200400 100000

Direct Contact Commercial RSL(1) 300
MDEQ Leaching to Groundwater Screening Level 1.9

64-SB-A 4-6 5/21/2013 12:15 3120 * 10100 * 788 14300 1.7 0.45 < 0.041 0.19 0.082 < 0.041 < 0.041
64-SB-B 6-6.7 5/21/2013 12:35 2980 * 9720 * 695 13700 0.98 0.26 < 0.040 0.11 0.059 0.061 * 0.068
64-SB-C 8-15.5 7/2/2013 8:45 159 390 * 50 615 0.091 < 0.0039 < 0.0039 0.0099 0.0069 < 0.0039 < 0.0039
65-SB-A 6-8 5/28/2013 16:10 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0087 0.0082 0.011
65-SB-B 8-11.5 8/1/2013 11:30 < 12 < 12 < 12 < 12 0.019 J < 0.0040 J < 0.0040 < 0.0040 J 0.013 J 0.015 0.026
65-SB-C 11.5-15 8/1/2013 11:40 < 12 < 12 < 12 < 12 0.012 J < 0.0039 J < 0.0039 < 0.0039 J < 0.0039 J < 0.0039 < 0.0039
66-SB-A 6-7 5/30/2013 15:30 < 11
66-SB-B 2-4 5/31/2013 9:30 246 * 56 < 15 159 263 J 0.036 < 0.0097 < 0.0097 0.035 0.19 J 0.33 * 0.29 J *
66-SB-C 4-5.5 5/31/2013 9:45 718 * 352 47 389 883 J 0.23 0.33 0.12 0.30 1.2 J * 0.91 * 0.87 J *
67-SB-A 4-6 5/30/2013 10:50 19 < 13 28 70 J 0.0098 < 0.0042 0.021 0.012 0.044 J 0.081 * 0.084 J

67-SB-AD 4-6 5/30/2013 10:55 13 < 13 22 56 J 0.0097 < 0.0042 0.025 0.025 0.083 J 0.13 * 0.15 J
67-SB-B 6-7 5/30/2013 11:20 27 < 14 48 103 J 0.011 < 0.0048 0.040 0.025 0.10 J 0.16 * 0.16 J

67-SB-BD 6-7 5/30/2013 11:25 91 < 14 157 310 J 0.016 < 0.0047 0.051 0.021 0.079 J 0.18 * 0.18 J
67-SB-C 8-16 7/2/2013 10:10 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0079 0.011 0.0095
68-SB-A 2-4 5/30/2013 12:45 12
68-SB-B 4-6 6/6/2013 11:30 < 12
68-SB-C 6-8 6/6/2013 11:45 < 12
69-SB-A 2-4 5/30/2013 13:10 < 10 < 10 < 10 12 J < 0.0033 < 0.0033 < 0.0033 0.0062 0.017 J 0.023 * 0.026 J
69-SB-B 4-6 6/6/2013 10:40 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
69-SB-C 8-10 7/2/2013 11:15 < 11 < 11 < 11 < 11 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
70-SB-A 2-4 5/30/2013 14:45 < 10
70-SB-B 4-6 6/6/2013 9:40 < 13
70-SB-C 6-8 6/6/2013 10:00 < 12
71-SB-A 2-4 5/30/2013 10:25 32

71-SB-AD 2-4 5/30/2013 10:30 55
71-SB-B 6-8 6/3/2013 14:05 < 13
71-SB-C 8-11.5 6/28/2013 13:30 < 11
72-SB-A 4-6 5/29/2013 10:10 < 13
72-SB-B 6-7.5 5/29/2013 10:20 < 13
72-SB-C 7.5-9.5 5/29/2013 10:50 < 13
73-SB-A 2-3.2 5/22/2013 11:35 531 * 113 15 128 465 < 0.073 < 0.073 < 0.073 < 0.073 0.15 U 0.12 U * 0.20 U
73-SB-B 7.5-8.5 8/12/2013 9:30 1550 * 329 919 * 55 1340 0.67 0.035 J < 0.0086 0.022 < 0.0086 < 0.0086 < 0.0086
73-SB-C 8-10.5 6/28/2013 14:30 1690 * 318 1100 * 38 1470 < 0.0079 0.027 < 0.0079 0.018 < 0.0079 < 0.0079 < 0.0079
74-SB-A 2-4 5/22/2013 15:00 647 * 111 34 210 539 < 0.076 0.18 < 0.076 0.58 1.2 * 1.0 * 1.8 *

74-SB-AD 2-4 5/22/2013 15:10 718 * 157 31 228 641 < 0.038 0.14 < 0.038 0.50 1.1 * 0.89 * 1.6 *
74-SB-B 5.0-6.5 8/12/2013 11:10 652 * 221 65 340 798 0.014 U 0.12 J < 0.0085 0.34 0.64 * 0.79 * 0.84 *
74-SB-C 8-11.5 8/1/2013 13:30 932 * 280 489 * 106 912 0.038 J 0.0092 J < 0.0076 0.017 J 0.061 J 0.077 * 0.077
75-SB-A 2-4 5/22/2013 13:55 53 79 82 271 < 0.037 < 0.037 < 0.037 < 0.037 0.065 U 0.075 U * 0.086 U
75-SB-B 4-6 5/22/2013 14:55 233 88 313 940 < 0.045 0.065 < 0.045 0.24 0.32 * 0.43 * 0.45 *
75-SB-C 8-11.5 7/1/2013 11:05 452 * 1000 * 239 1730 < 0.0039 < 0.0039 < 0.0039 < 0.0039 0.044 0.027 * 0.032
76-SB-A 2-4 5/23/2013 9:35 < 13 < 13 25 30 0.020 < 0.0044 0.012 0.0086 0.036 0.059 * 0.072
76-SB-B 4-6 5/23/2013 9:50 < 13 < 13 18 23 0.0093 < 0.0043 < 0.0043 < 0.0043 0.013 U 0.015 U 0.020 U
76-SB-C 6-7.4 5/23/2013 10:10 < 13 < 13 < 13 < 13 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045
77-SB-A 2-4 5/24/2013 11:55 826 * 149 < 75 176 495 0.40 1.9 0.13 5.9 5.5 U * 5.9 U * 5.6 U *
77-SB-B 4-6 5/24/2013 12:15 128
77-SB-C 8-15.5 7/1/2013 11:50 < 11
78-SB-A 2-4 5/24/2013 11:50 < 13
78-SB-B 4-5.5 5/24/2013 12:15 < 14
78-SB-C 6-8 6/5/2013 9:45 < 12
79-SB-B 2-4 5/23/2013 11:05 < 14 29 50 102 0.014 < 0.0049 < 0.0049 0.0057 0.028 0.043 * 0.062
79-SB-C 4-6 5/23/2013 11:25 < 14 < 14 17 34 0.011 < 0.0045 < 0.0045 < 0.0045 0.0090 U 0.0081 U 0.013 U
80-SB-A 2-2.5 5/23/2013 10:15 16 30 33 91 0.14 < 0.0044 < 0.0044 0.0072 0.019 U 0.023 * 0.035
80-SB-B 2.5-3.5 5/23/2013 10:00 1320 * 3450 * 297 5470 13 J 0.41 J < 0.087 0.11 J 0.092 U < 0.087 < 0.087
80-SB-C 3.5-5.8 5/23/2013 10:45 1250 * 3220 * 240 4850 21 0.53 < 0.044 0.093 < 0.044 < 0.044 < 0.044
81-SB-A 2-4 5/14/2013 15:25 1660 * 713 * 1030 3690 0.15 U 0.16 < 0.037 0.72 0.34 * 0.47 * 0.55 *
81-SB-B 5-6 6/11/2013 13:45 776 * 2120 * 335 3360 3.8 < 0.0042 < 0.0042 0.029 < 0.0042 < 0.0042 < 0.0042
81-SB-C 6-7 6/11/2013 14:10 < 75 127 < 75 303 1.6 U < 0.0041 < 0.0041 0.011 0.0064 U < 0.0041 < 0.0041
82-SB-A 4-6 5/15/2013 9:35 < 11 < 11 < 11 34 J < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037

82-SB-AD 4-6 5/15/2013 9:36 < 12 < 12 < 12 < 12 J < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
82-SB-B 5-6 6/11/2013 14:30 68 118 46 252 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
82-SB-C 6-7 6/11/2013 14:50 346 613 * 243 1300 0.14 < 0.0040 < 0.0040 0.014 < 0.0040 < 0.0040 < 0.0040
83-SB-A 2-4 5/15/2013 9:15 < 11 < 11 < 11 26 J < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
83-SB-B 6-7 6/11/2013 15:20 94 141 86 343 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
83-SB-C 7-8 6/11/2013 15:50 882 * 1230 * 427 2670 < 0.0042 0.20 < 0.0042 0.11 < 0.0042 < 0.0042 < 0.0042
84-SB-A 4-6 5/15/2013 11:05 < 12 < 12 < 12 < 12 J < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code
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DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

SW8270CMethod
BENZO (A) PYRENE

TOT 
EXTRACTABLE 

HYDROCARBON 
(EPHscr) ACENAPHTHYLENE

C9-C18 
ALIPHATICS

SW8015M SW8270C SW8270CMA-EPH

2-METHYLNAPH- 
THALENE ACENAPHTHENE

C11-C22 
AROMATICS

C19-C36 
ALIPHATICS
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HYDROCARBON 
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SW8270CMA-EPHMA-EPH

Unit mg/kg

200
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mg/kgmg/kg mg/kgmg/kgmg/kgmg/kg

EPH

MDEQ - RBSLs Commercial Subsurface 4000 10

mg/kgmg/kg mg/kg mg/kg

4200 502000 200400 100000

Direct Contact Commercial RSL(1) 300
MDEQ Leaching to Groundwater Screening Level 1.9

84-SB-B 7.5-8.5 6/12/2013 10:30 < 12 < 12 < 12 < 12 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
84-SB-C 10.5-15.5 8/9/2013 9:10 < 11 < 11 < 11 < 11 < 0.0037 < 0.0037 J < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
85-SB-A 2-4 5/15/2013 11:50 840 * 3470 * 340 4730 J < 0.017 < 0.017 0.30 < 0.017 < 0.017 < 0.017 < 0.017
85-SB-B 5.5-6.5 6/12/2013 11:20 267 575 * 105 968 < 0.0041 0.041 < 0.0041 0.018 0.0041 U < 0.0041 < 0.0041
85-SB-C 6.5-7.5 6/12/2013 11:40 298 706 * 127 1160 < 0.0044 0.071 < 0.0044 0.031 < 0.0044 < 0.0044 < 0.0044
86-SB-A 2-4 5/15/2013 14:50 < 11 < 11 < 11 < 11 J < 0.0037 < 0.0037 < 0.0037 < 0.0037 0.012 0.0088 0.0091
86-SB-B 5.5-6.5 6/12/2013 15:50 < 12 < 12 < 12 < 12 0.0096 U < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
86-SB-C 6.5-7.0 6/12/2013 16:05 < 12 < 12 < 12 < 12 0.013 U < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
87-SB-A 2-4 5/28/2013 10:50 12
87-SB-B 4-6 5/28/2013 11:15 < 13
87-SB-C 6.5-7.2 5/28/2013 11:40 < 12
88-SB-A 2-3.8 5/24/2013 14:45 < 12

88-SB-AD 2-3.8 5/24/2013 14:50 < 12
88-SB-B 3.8-4.2 5/24/2013 15:20 < 12
88-SB-C 8-11.5 7/2/2013 7:35 < 11
89-SB-A 2-4 5/24/2013 10:15 127
89-SB-B 4-5.9 5/24/2013 10:50 132
89-SB-C 8-11.5 7/1/2013 12:40 17
90-SB-A 2-4 5/24/2013 10:00 66
90-SB-B 4-6 5/24/2013 10:25 20
90-SB-C 6-7 5/24/2013 11:00 < 12
91-SB-A 2-4 5/23/2013 13:45 < 11 < 11 < 11 12 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0055 U 0.0046 U 0.0082 U
91-SB-B 4-6 6/4/2013 11:10 < 12 < 12 28 33 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.014 U 0.019 0.024
91-SB-C 8-14.5 7/1/2013 13:40 31 158 32 231 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0046 < 0.0038 < 0.0038
92-SB-A 2-3.1 5/23/2013 13:00 < 10 < 10 < 10 < 10 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
92-SB-B 4-6 6/4/2013 11:50 < 12 < 12 14 35 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033
92-SB-C 8-10.5 7/1/2013 14:30 43 212 * 24 288 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
93-SB-A 2-3.1 5/3/2013 12:10 < 10 < 10 < 10 < 10 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068
93-SB-B 4-6 6/5/2013 15:15 < 12
93-SB-C 6.5-8 6/5/2013 15:30 < 12
94-SB-A 2-4 5/24/2013 9:15 < 13
94-SB-B 4-6 6/5/2013 10:30 < 12
94-SB-C 6-8 6/5/2013 10:45 < 12
95-SB-A 4-6 5/23/2013 15:45 14 < 13 197 257 0.023 0.046 0.0054 0.10 0.25 * 0.36 U * 0.40 U *
95-SB-B 6-8 5/23/2013 16:05 68 187 229 518 < 0.0048 < 0.0048 < 0.0048 0.0055 0.013 U 0.015 U 0.023 U
95-SB-C 8-11 7/1/2013 15:10 252 849 * 203 1350 < 0.0037 < 0.0037 < 0.0037 < 0.0037 0.0062 0.0057 0.0064
96-SB-A 2-2.6 5/23/2013 15:15 < 10 < 10 < 10 < 10 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034
96-SB-B 4-6 6/5/2013 12:45 < 12 < 12 < 12 < 12 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033
96-SB-C 6-8 6/5/2013 13:00 18 39 23 94 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033
97-SB-A 2-4 5/14/2013 16:10 < 10 < 10 < 10 11 < 0.0033 < 0.0033 < 0.0033 < 0.0033 0.0049 0.0040 0.0066
97-SB-B 4-6 6/10/2013 10:50 < 11 43 < 11 44 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038

97-SB-BD 4-6 6/10/2013 10:35 < 11 43 < 11 44 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
97-SB-C 6-7 6/10/2013 11:15 < 12 35 < 12 36 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
98-SB-A 2-4 5/14/2013 10:15 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0064 0.0044 0.0051
98-SB-B 3.5-4.5 6/11/2013 10:35 < 13 < 13 < 13 < 13 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
98-SB-C 4.5-5.5 6/11/2013 10:45 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
99-SB-A 2-4 5/14/2013 10:20 332 1940 * 32 2400 4.8 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036 < 0.036
99-SB-B 5.5-6 6/11/2013 11:40 < 11 < 11 < 11 < 11 0.074 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
99-SB-C 6-7 6/11/2013 12:00 < 12 < 12 < 12 < 12 0.015 U < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
100-SB-A 2-3 5/15/2013 14:55 96 147 105 348 J 0.0059 U < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
100-SB-B 5.5-6.5 6/12/2013 9:15 < 12 21 16 38 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
100-SB-C 6.5-7.5 6/12/2013 9:35 < 14 < 14 < 14 < 14 0.017 U < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045

100-SB-CD 6.5-7.5 6/12/2013 9:40 < 13 < 13 < 13 < 13 0.0095 U < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044
101-SB-A 2-3 5/15/2013 16:20 < 10 < 10 < 10 < 10 J < 0.0035 < 0.0035 < 0.0035 0.0038 0.011 0.0085 0.014
101-SB-B 6.6-7.2 6/12/2013 13:55 < 12 < 12 < 12 < 12 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
101-SB-C 7.2-8.2 6/12/2013 14:10 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
102-SB-A 2-3.3 5/28/2013 14:50 12
102-SB-B 5.7-11 8/2/2013 9:10 < 12
102-SB-C 11-15 8/2/2013 9:20 < 12
103-SB-A 2-3 5/28/2013 13:30 < 10
103-SB-B 8-11.5 8/2/2013 10:00 < 12
103-SB-C 11.5-14 8/2/2013 10:10 < 11
104-SB-A 2-4 5/3/2013 10:40 < 10
104-SB-B 4-6 6/5/2013 14:30 < 11
104-SB-C 6.5-8 6/5/2013 14:45 < 12
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Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

SW8270CMethod
BENZO (A) PYRENE

TOT 
EXTRACTABLE 

HYDROCARBON 
(EPHscr) ACENAPHTHYLENE

C9-C18 
ALIPHATICS

SW8015M SW8270C SW8270CMA-EPH

2-METHYLNAPH- 
THALENE ACENAPHTHENE

C11-C22 
AROMATICS

C19-C36 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
BENZO (B) 

FLUORANTHENE
SW8270CSW8270C SW8270CMA-EPH

ANTHRACENE
BENZO (A) 

ANTHRACENE

mg/kg
NO MEASEPH NO MEAS NO MEASNO MEASEPH NO MEAS NO MEASEPH EPH NO MEAS

SW8270CMA-EPHMA-EPH

Unit mg/kg

200

Fraction
mg/kgmg/kg mg/kgmg/kgmg/kgmg/kg

EPH

MDEQ - RBSLs Commercial Subsurface 4000 10

mg/kgmg/kg mg/kg mg/kg

4200 502000 200400 100000

Direct Contact Commercial RSL(1) 300
MDEQ Leaching to Groundwater Screening Level 1.9

105-SB-A 2-4 5/3/2013 10:15 < 10
105-SB-B 6-8 6/5/2013 13:40 < 13
105-SB-C 8-11 7/1/2013 15:55 < 12
106-SB-A 2-4 4/26/2013 9:30 < 13 < 13 13 17 < 0.0043 < 0.0043 < 0.0043 < 0.0043 0.020 0.022 * 0.027
106-SB-B 4-6 4/26/2013 10:00 < 13 < 13 17 21 < 0.0043 < 0.0043 < 0.0043 < 0.0043 0.0079 0.0093 0.011
106-SB-C 6-6.8 4/26/2013 10:35 < 15 < 15 72 102 < 0.0049 < 0.0049 < 0.0049 < 0.0049 0.010 0.0094 0.016
107-SB-A 2-4 4/26/2013 11:20 < 14 < 14 42 69 < 0.0048 < 0.0048 < 0.0048 < 0.0048 0.018 0.027 * 0.036
107-SB-B 4-6 4/26/2013 11:35 < 14 < 14 35 44 < 0.0046 < 0.0046 < 0.0046 < 0.0046 0.0090 0.0088 0.013
107-SB-C 6-8 4/26/2013 11:55 < 14 < 14 32 40 0.0052 U < 0.0047 < 0.0047 < 0.0047 0.025 0.028 * 0.040
108-SB-A 2-4 5/14/2013 11:50 < 11 12 < 11 13 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
108-SB-B 4-4.5 6/10/2013 12:05 < 12 < 12 < 12 < 12 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
108-SB-C 6-7 6/10/2013 14:30 < 12 < 12 < 12 < 12 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
109-SB-A 4-5 5/14/2013 12:20 25 < 10 77 142 0.0034 U < 0.0033 0.0099 < 0.0033 0.010 < 0.0033 0.0053
109-SB-B 4-6 6/10/2013 15:10 < 12 < 12 18 44 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
109-SB-C 5-7 6/11/2013 10:20 36 16 99 174 < 0.020 < 0.020 0.029 < 0.020 < 0.020 < 0.020 < 0.020

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching 

                                 to Groundwater Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data  

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may not 

  apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Exceeds MDEQ - RBSLs Commercial
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-SB-A 4-4.8 5/17/2013 11:10
1-SB-B 8-11 8/8/2013 13:10
1-SB-C 11-15 8/8/2013 13:15
2-SB-A 2-4 5/17/2013 12:00
2-SB-B 8-11.5 8/8/2013 11:20
2-SB-C 11.5-15.5 8/8/2013 11:30
3-SB-A 4-5.4 5/17/2013 13:35
3-SB-B 7.5-8.0 8/8/2013 10:00
3-SB-C 8.0-11.5 8/8/2013 10:30
4-SB-A 6-8 5/7/2013 11:20
4-SB-B 8-10.5 6/6/2013 10:20
5-SB-A 6-8 5/7/2013 10:00
5-SB-B 8-12 6/6/2013 9:00
5-SB-C 12-15 6/6/2013 9:15
6-SB-A 4-6 5/9/2013 12:00
6-SB-B 8-12 8/2/2013 10:50
6-SB-C 12-16 8/2/2013 11:10

6-SB-CD 12-16 8/2/2013 11:15
7-SB-A 6-8 5/6/2013 14:20
7-SB-B 8-9.5 5/6/2013 14:30
7-SB-C 12-14 6/6/2013 14:30
8-SB-A 2-4 5/6/2013 15:30
8-SB-B 7.8-8.8 7/11/2013 13:45
8-SB-C 8.8-15 7/31/2013 11:10
9-SB-A 2-4 5/16/2013 14:30
9-SB-B 8-9 7/11/2013 12:23
9-SB-C 8-11 8/1/2013 10:00
10-SB-A 4-6 4/24/2013 11:40
10-SB-B 8-12 7/30/2013 15:25
10-SB-C 12-16 7/30/2013 16:20
11-SB-A 4-6 5/16/2013 15:10
11-SB-B 8-10 6/27/2013 8:50
12-SB-A 2-4 5/7/2013 14:40
12-SB-B 8-9 7/11/2013 9:50
12-SB-C 12-15 7/31/2013 7:30
13-SB-A 6-6.6 5/7/2013 13:05
13-SB-B 8-11.5 7/31/2013 8:20
13-SB-C 11.5-14.5 7/31/2013 8:30
14-SB-A 6-8 4/29/2013 11:55
14-SB-B 6-12 6/6/2013 12:15
14-SB-C 12-15 6/6/2013 12:30
15-SB-A 4-6 5/8/2013 15:45

15-SB-AD 4-6 5/8/2013 15:47
15-SB-B 7.8-8.8 7/12/2013 10:25
15-SB-C 8-14 8/2/2013 11:40
16-SB-A 4-6 5/9/2013 16:15
16-SB-B 8-9.5 5/9/2013 16:55
16-SB-C 8-13 8/2/2013 12:25
17-SB-A 4-6 5/10/2013 12:00
17-SB-B 6-8 5/10/2013 12:50
17-SB-C 8-9.2 5/10/2013 13:33
18-SB-A 2-4 5/8/2013 11:33
18-SB-B 7.7-8.5 7/12/2013 11:15
18-SB-C 8-11.5 8/2/2013 13:10

18-SB-CD 8-11.5 8/2/2013 13:15
19-SB-A 4-4.8 5/2/2013 12:30
19-SB-B 6.5-8.0 8/9/2013 9:55
19-SB-C 8.0-15.5 8/9/2013 10:55
20-SB-A 4-6 4/24/2013 9:50
20-SB-B 6-8 4/24/2013 10:00
20-SB-C 9-15 8/1/2013 9:00
21-SB-A 4-6 5/13/2013 11:00
21-SB-B 7-8 6/11/2013 10:10
21-SB-C 8-11.5 6/27/2013 11:00
22-SB-A 6-8 5/16/2013 11:32

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.0038 < 0.0038 0.0062 < 0.0038 0.0042 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0078
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
< 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0083 < 0.0038

0.031 0.012 0.023 < 0.0074 0.013 < 0.0074 0.034 < 0.0074 < 0.0074 0.016
< 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044
< 0.019 < 0.019 < 0.019 < 0.019 0.022 0.41 < 0.019 0.95 0.61 0.065
< 0.043 0.048 0.19 < 0.043 0.40 5.6 0.14 26 * 8.7 0.58

0.044 0.047 0.20 < 0.035 0.40 5.1 0.076 U 19 * 5.7 U 0.53
< 0.044 < 0.044 < 0.044 < 0.044 < 0.044 0.80 < 0.044 4.0 * 1.6 0.082
< 0.037 < 0.037 0.088 U < 0.037 0.11 U 2.8 < 0.037 13 * 3.8 U 0.24
< 0.038 < 0.038 0.048 U < 0.038 < 0.038 0.71 < 0.038 2.4 1.1 0.080 U

< 0.0043 < 0.0043 < 0.0043 < 0.0043 0.0078 0.88 < 0.0043 1.2 0.49 0.018
0.060 J 0.053 J 0.20 J 0.038 J * 0.30 J 5.1 J 0.10 J 24 J * 7.6 J 0.61 J

< 0.0037 < 0.0037 0.049 < 0.0037 0.028 0.90 J < 0.0037 2.4 1.1 0.14
< 0.0037 < 0.0037 0.060 < 0.0037 0.043 0.68 J < 0.0037 2.2 1.1 0.17
< 0.039 < 0.039 < 0.039 < 0.039 < 0.039 0.28 < 0.039 1.3 0.64 0.13
< 0.088 < 0.088 0.070 J < 0.088 < 0.088 0.64 < 0.088 2.0 1.5 0.27
< 0.042 < 0.042 0.11 U < 0.042 0.092 U 0.72 < 0.042 1.7 1.4 0.30
< 0.083 < 0.083 0.16 < 0.083 < 0.083 2.4 < 0.083 9.8 * 4.7 0.44

< 0.0037 < 0.0037 0.0077 < 0.0037 < 0.0037 0.20 < 0.0037 0.48 U 0.41 0.038
< 0.0038 < 0.0038 0.020 J < 0.0038 0.025 J 0.40 J < 0.0038 0.48 U 0.65 J 0.062 J
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0060 < 0.0038 < 0.0038 < 0.0038 0.0058 0.0047
< 0.0037 < 0.0037 < 0.0037 J < 0.0037 < 0.0037 J < 0.0037 J < 0.0037 < 0.0037 < 0.0037 J < 0.0037 J

0.012 0.0076 0.0066 0.011 0.0085 0.0048 0.015 < 0.0040 0.020 0.0062
0.023 0.016 0.022 J 0.0070 0.068 J 0.0053 J 0.031 0.0046 U 0.053 J 0.063 J

0.0078 0.0057 0.0044 J < 0.0041 0.019 J < 0.0041 J 0.012 0.0046 U 0.023 J 0.019 J
< 0.039 < 0.039 < 0.039 < 0.039 < 0.039 0.93 < 0.039 2.2 1.4 0.12
< 0.036 < 0.036 < 0.036 < 0.036 < 0.036 0.24 < 0.036 < 0.036 0.45 0.043
< 0.037 < 0.037 < 0.037 < 0.037 < 0.037 0.16 < 0.037 0.76 0.27 0.059
< 0.019 < 0.019 < 0.019 < 0.019 < 0.019 0.44 < 0.019 2.4 U 0.64 0.058

< 0.0038 < 0.0038 0.0079 J < 0.0038 < 0.0038 J 0.10 J < 0.0038 0.14 0.097 J 0.013 J
< 0.085 < 0.085 < 0.085 < 0.085 < 0.085 1.5 < 0.085 9.1 * 2.7 0.12

< 0.0041 < 0.0041 0.047 J < 0.0041 < 0.0041 J 1.5 J < 0.0041 4.8 * 2.3 J 0.12 J
< 0.0041 < 0.0041 < 0.0041 J < 0.0041 < 0.0041 J 1.4 J < 0.0041 5.0 * 2.2 J 0.12 J
< 0.0036 < 0.0036 < 0.0036 < 0.0036 0.093 2.4 < 0.0036 12 * 4.0 0.18
< 0.035 < 0.035 0.070 U < 0.035 0.087 U 2.0 < 0.035 10 * 2.9 0.17 U

0.099 0.093 0.18 0.099 * 0.43 1.2 0.13 U 4.5 * 2.5 0.38
< 0.074 < 0.074 0.067 J < 0.074 0.23 9.4 0.23 * 55 * 18 0.54
< 0.072 < 0.072 < 0.072 < 0.072 0.18 7.6 0.20 41 * 15 0.44
0.0073 0.0077 0.029 < 0.0040 < 0.0040 0.73 < 0.0040 2.4 1.5 0.25

< 0.0042 < 0.0042 0.040 < 0.0042 0.065 1.3 J < 0.0042 3.1 U 1.5 0.21
< 0.0042 0.0038 J 0.029 < 0.0042 0.032 0.47 0.014 4.1 * 1.0 0.067
< 0.0042 0.0050 0.046 < 0.0042 0.065 1.0 0.014 6.6 * 2.0 0.12
< 0.019 < 0.019 < 0.019 < 0.019 0.29 3.9 J < 0.019 20 * 5.7 0.56
< 0.044 < 0.044 < 0.044 < 0.044 < 0.044 0.25 < 0.044 0.79 0.26 0.044
< 0.084 < 0.084 0.77 J < 0.084 0.45 J 8.5 J < 0.084 43 J * 16 J 1.6 J
< 0.17 < 0.17 0.60 < 0.17 < 0.17 10 < 0.17 58 * 26 2.1

< 0.041 < 0.041 0.22 < 0.041 0.20 0.98 < 0.041 3.0 2.4 0.43
< 0.021 < 0.021 0.10 < 0.021 0.19 0.76 < 0.021 2.9 U 1.9 0.35
< 0.059 < 0.059 < 0.059 < 0.059 < 0.059 1.0 J < 0.059 1.9 2.3 0.48
< 0.063 < 0.063 < 0.063 < 0.063 < 0.063 1.8 J < 0.063 3.0 3.1 0.58
< 0.077 < 0.077 < 0.077 < 0.077 < 0.077 0.55 J < 0.077 2.7 J 1.2 J 0.18 J
< 0.021 < 0.021 0.059 < 0.021 < 0.021 0.61 < 0.021 2.1 U 0.96 0.18

< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 0.0060 < 0.0037 0.0099 U 0.016 < 0.0037
< 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039 < 0.039

< 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
< 0.0039 < 0.0039 < 0.0039 J < 0.0039 < 0.0039 J < 0.0039 J < 0.0039 < 0.0039 < 0.0039 J < 0.0039 J

0.0045 < 0.0038 0.0045 < 0.0038 0.0066 < 0.0038 < 0.0038 < 0.0038 0.0042 0.0058
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037

0.0087 < 0.0037 < 0.0037 < 0.0037 0.039 0.18 0.017 < 0.0037 0.017 0.062
< 0.020 < 0.020 < 0.020 < 0.020 < 0.020 0.45 < 0.020 1.7 0.41 0.071

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

22-SB-B 8-10 5/16/2013 11:58
22-SB-C 10-10.5 5/16/2013 12:20
23-SB-A 6-8 5/16/2013 11:50
23-SB-B 8-10 5/16/2013 12:20
23-SB-C 10.5-11.5 5/16/2013 13:00
25-SB-A 2-4 4/29/2013 15:30

25-SB-AD 2-4 4/29/2013 15:32
25-SB-B 7-8 8/8/2013 9:15
25-SB-C 8-11.5 7/31/2013 9:20
26-SB-A 6-8 4/30/2013 12:25
26-SB-B 8.1-11 7/31/2013 12:10
26-SB-C 11-14.5 7/31/2013 12:30
27-SB-A 6-7 4/30/2013 10:10
27-SB-B 7.5-8.5 7/9/2013 14:33
27-SB-C 8-13 7/31/2013 13:10
28-SB-A 6-7.3 4/30/2013 15:00
28-SB-B 7.3-8.5 7/9/2013 15:30
28-SB-C 8-11.5 7/31/2013 13:55
29-SB-A 6-6.7 5/1/2013 15:20
29-SB-B 6.7-8 6/11/2013 12:15
29-SB-C 8-11.5 6/28/2013 12:30
30-SB-A 4-6 5/1/2013 10:00
30-SB-B 8-9.9 5/1/2013 10:50
30-SB-C 9.9-15 8/1/2013 8:00
31-SB-A 6-7.5 5/2/2013 11:50
31-SB-B 5.5-7 8/7/2013 9:40
31-SB-C 8-11.5 6/28/2013 10:00
32-SB-A 2-4 5/2/2013 9:30
32-SB-B 5-7.5 6/6/2013 16:25

32-SB-BD 5-7.5 6/6/2013 16:30
32-SB-C 8-12 6/6/2013 16:00
33-SB-A 4-6 5/2/2013 13:55
33-SB-B 8-9 5/2/2013 14:30
33-SB-C 12-16 6/6/2013 17:35
34-SB-A 6-8 6/10/2013 12:45

34-SB-AD 6-8 6/10/2013 12:50
34-SB-B 8-11.5 6/28/2013 11:10
34-SB-C 11.5-15 6/28/2013 11:20
35-SB-A 4-6 5/6/2013 11:20
35-SB-B 8.5-11 6/7/2013 9:10
35-SB-C 15-20 6/7/2013 9:25
36-SB-A 2-4 5/13/2013 12:15
36-SB-B 6-8 5/13/2013 12:30
36-SB-C 8-10 5/13/2013 13:00
37-SB-A 2-4 5/13/2013 15:00
37-SB-B 8-11.5 6/27/2013 11:35
37-SB-C 11.5-15.5 6/27/2013 12:25

37-SB-CD 11.5-15.5 6/27/2013 12:30
38-SB-A 2-4 5/16/2013 9:10
38-SB-B 6-8 6/7/2013 13:50
38-SB-C 8-10 6/27/2013 10:10
39-SB-A 2-4 4/26/2013 15:20
39-SB-B 8-11.5 6/27/2013 14:15
39-SB-C 11.5-15.5 6/27/2013 13:35
40-SB-A 6-7.5 4/29/2013 15:15
40-SB-B 8-11.5 6/28/2013 7:15
40-SB-C 11.5-19.5 6/28/2013 8:05
41-SB-A 6-6.6 4/30/2013 13:40
41-SB-B 8-9.2 7/10/2013 14:00
41-SB-C 12-16 8/1/2013 15:55

41-SB-CD 12-16 8/1/2013 15:59
42-SB-A 6-7 4/30/2013 10:25
42-SB-B 7.2-82 7/10/2013 10:55
42-SB-C 8-11.5 7/31/2013 15:15
43-SB-A 2-4 4/30/2013 14:45

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500

< 0.061 < 0.061 < 0.061 < 0.061 < 0.061 1.7 < 0.061 3.2 1.4 0.25
< 0.063 < 0.063 < 0.063 < 0.063 < 0.063 1.4 < 0.063 2.3 1.2 0.22
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060 4.4 < 0.060 14 * 4.8 0.56
< 0.066 < 0.066 < 0.066 < 0.066 0.25 10 < 0.066 30 * 12 1.1
< 0.060 < 0.060 < 0.060 < 0.060 < 0.060 2.6 < 0.060 4.9 * 3.2 0.36
< 0.038 < 0.038 0.070 < 0.038 < 0.038 0.36 < 0.038 1.4 0.73 0.11
< 0.037 < 0.037 0.048 < 0.037 < 0.037 0.31 < 0.037 0.83 0.60 0.078
< 0.019 < 0.019 < 0.019 < 0.019 0.022 0.54 < 0.019 1.8 0.72 0.042

< 0.0037 < 0.0037 0.010 J < 0.0037 0.011 J 0.32 J < 0.0037 0.16 0.33 J 0.029 J
0.046 J 0.059 J 0.25 J < 0.021 0.39 J 3.1 J 0.11 J 19 J * 4.6 J 0.49 J

< 0.064 < 0.064 0.42 J < 0.064 0.64 J 7.7 J < 0.064 17 * 11 J 1.1 J
0.011 0.014 0.090 J < 0.0039 < 0.0039 J 1.8 J 0.013 6.5 U * 2.2 J 0.19 J

< 0.043 0.072 J 0.45 J < 0.043 0.56 J 5.8 J 0.15 J 23 J * 14 J 0.98 J
< 0.0038 < 0.0038 < 0.0038 < 0.0038 0.13 1.5 < 0.0038 3.4 U 3.0 0.49
< 0.0038 < 0.0038 0.15 J < 0.0038 < 0.0038 J 1.8 J < 0.0038 4.7 * 3.6 J 0.29 J
< 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 1.4 < 0.0042 3.4 3.2 0.26

0.0045 < 0.0040 0.049 < 0.0040 0.058 0.37 < 0.0040 0.78 U 0.98 0.10
< 0.0038 < 0.0038 < 0.0038 J < 0.0038 < 0.0038 J 0.65 J < 0.0038 1.9 1.3 J 0.13 J
< 0.042 < 0.042 < 0.042 < 0.042 < 0.042 0.31 < 0.042 0.61 0.57 0.095

< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.050 < 0.0040 0.044 0.097 0.019 U
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.023 < 0.0040 0.011 U 0.020 0.013

< 0.17 0.25 0.51 < 0.17 0.99 1.2 0.54 * 6.7 * 2.7 1.1
< 0.043 < 0.043 < 0.043 < 0.043 < 0.043 0.32 < 0.043 2.0 0.64 0.063
0.0044 0.0038 0.0096 J < 0.0038 0.017 J 0.037 J 0.0095 0.091 0.074 J 0.022 J

< 0.041 < 0.041 0.14 < 0.041 0.13 0.75 < 0.041 1.9 1.4 0.19
< 0.081 < 0.081 0.18 < 0.081 < 0.081 1.5 < 0.081 6.4 * 2.2 0.41

< 0.0038 < 0.0038 < 0.0038 < 0.0038 0.014 0.093 < 0.0038 0.14 0.086 0.019
< 0.031 < 0.031 < 0.031 < 0.031 < 0.031 0.085 < 0.031 0.059 0.22 0.18

< 0.0087 < 0.0087 < 0.0087 < 0.0087 < 0.0087 0.024 < 0.0087 < 0.0087 0.039 U < 0.0087

< 0.089 < 0.089 < 0.089 < 0.089 < 0.089 1.2 < 0.089 0.94 2.3 1.0
< 0.024 < 0.024 < 0.024 < 0.024 0.24 0.29 < 0.024 0.12 0.27 0.22
< 0.016 < 0.016 0.054 U < 0.016 < 0.016 0.10 < 0.016 0.058 0.12 0.096
< 0.024 < 0.024 < 0.024 < 0.024 < 0.024 0.37 < 0.024 3.0 0.31 0.032 U
< 0.024 < 0.024 < 0.024 < 0.024 < 0.024 0.43 < 0.024 3.1 0.22 0.028 U

< 0.0083 < 0.0083 < 0.0083 < 0.0083 < 0.0083 0.085 < 0.0083 0.49 0.066 < 0.0083

0.046 < 0.0076 < 0.0076 < 0.0076 0.037 0.10 0.033 0.25 0.11 0.063
0.060 0.034 0.085 U < 0.024 0.14 0.50 0.052 U 1.8 0.53 0.19

0.048 0.052 0.067 0.0096 0.17 0.032 0.048 0.013 U 0.19 0.17
0.082 0.094 0.13 0.018 0.35 0.030 0.18 0.012 U 0.34 0.33
0.022 0.028 0.039 0.0051 0.10 0.014 0.049 0.0042 U 0.096 0.099
0.016 < 0.0041 < 0.0041 < 0.0041 0.0076 < 0.0041 0.013 0.0042 U 0.0069 0.015
0.077 0.048 0.13 < 0.037 0.16 0.29 0.14 < 0.037 0.49 0.22

0.0086 < 0.0038 < 0.0038 < 0.0038 0.036 0.13 0.016 < 0.0038 0.22 0.050
0.013 < 0.0038 0.040 < 0.0038 0.043 0.15 0.018 < 0.0038 0.26 0.058

< 0.036 < 0.036 < 0.036 < 0.036 0.042 < 0.036 < 0.036 < 0.036 0.039 0.10
0.23 0.034 0.071 0.084 * 0.055 0.037 0.29 * 0.020 0.063 0.070

< 0.037 < 0.037 < 0.037 < 0.037 0.32 0.82 0.094 1.6 0.76 0.36
0.80 J 0.91 J 2.5 J < 0.14 5.6 J 5.0 J 1.4 J * 10 J * 11 J 4.7 J
0.38 < 0.080 2.5 < 0.080 3.1 18 0.51 * 72 * 25 3.9

0.046 0.050 0.18 < 0.037 0.29 2.2 0.077 8.6 U * 2.3 0.40
0.23 J 0.37 J 2.3 J 0.093 J * 3.3 J 5.2 J 0.23 J * 4.8 J * 9.3 J 4.2 J

0.065 0.11 0.55 < 0.036 1.1 1.9 0.11 3.4 U 3.0 0.91
< 0.0039 < 0.0039 0.0071 < 0.0039 0.0090 0.021 0.010 0.014 U 0.036 0.0088

0.14 J 0.30 J 2.3 J < 0.047 1.0 J 5.2 J 0.27 J * 29 J * 7.7 J 1.3 J
0.044 0.063 0.19 < 0.019 0.27 0.52 0.12 2.2 U 0.77 0.28
0.010 0.014 0.086 J < 0.0040 0.072 J 0.45 J 0.022 1.3 U 0.63 J 0.11 J
0.027 0.029 0.17 J < 0.019 0.19 J 1.3 J 0.053 3.1 U 1.4 J 0.28 J

< 0.042 < 0.042 < 0.042 < 0.042 0.21 0.70 < 0.042 < 0.042 0.12 0.57
0.18 0.40 1.1 < 0.041 2.5 3.7 0.57 * 11 * 6.0 2.3

0.048 0.12 0.25 J 0.011 0.61 J 1.2 J 0.059 2.7 1.5 J 0.65 J
< 0.61 < 0.61 2.8 < 0.61 1.4 3.8 < 0.61 13 * 9.7 2.4
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

43-SB-B 6-8 7/10/2013 11:22
43-SB-C 8.3-11.5 7/31/2013 14:40
44-SB-A 2-4 5/1/2013 13:25
44-SB-B 2-4 5/1/2013 12:25
44-SB-C 4-6 5/1/2013 12:30
45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35
45-SB-C 8-11.5 8/9/2013 14:10
46-SB-A 4-6 5/1/2013 15:05
46-SB-B 5-6.2 8/6/2013 11:25

46-SB-BD 5-6.2 8/6/2013 11:30
46-SB-C 8-11.5 6/28/2013 8:50
47-SB-A 6-7.7 5/2/2013 9:45
47-SB-B 5-7 8/6/2013 14:25

47-SB-BD 5-7 8/6/2013 14:30
47-SB-C 8-10 6/27/2013 16:50
48-SB-A 4-6 4/25/2013 14:00
48-SB-B 6-8 4/25/2013 14:35
48-SB-C 8-9.2 4/25/2013 15:00

48-SB-CD 8-9.2 4/25/2013 15:03
49-SB-A 6-7.2 4/25/2013 12:30
49-SB-B 8-11.5 6/27/2013 15:15
49-SB-C 11.5-14.5 6/27/2013 16:00
50-SB-A 6-8 4/25/2013 10:40
50-SB-B 8-11.5 7/31/2013 9:55
50-SB-C 11.5-14 7/31/2013 10:10
51-SB-A 4-6 4/24/2013 15:00
51-SB-B 8-9 6/7/2013 10:45
51-SB-C 9-12 6/7/2013 11:00
52-SB-A 4-6 5/17/2013 15:20
52-SB-B 6-8 5/17/2013 16:05
52-SB-C 8-10 5/17/2013 16:40
53-SB-A 2-2.9 5/21/2013 11:00
53-SB-B 6-8 5/23/2013 11:30
53-SB-C 10-12 6/5/2013 15:10
54-SB-A 6-7 5/20/2013 14:05
54-SB-B 8-8.5 5/23/2013 15:45
54-SB-C 7-10 6/5/2013 16:40
55-SB-A 4-5.75 5/21/2013 10:00
55-SB-B 5.5-7.5 8/8/2013 15:25
55-SB-C 6-8 6/5/2013 17:40
56-SB-A 6-8 5/20/2013 14:30
56-SB-B 6.5-8.5 8/12/2013 10:40
56-SB-C 8-10 6/5/2013 18:25
57-SB-A 4-6 5/21/2013 12:00
57-SB-B 6-8 5/21/2013 12:35
57-SB-C 8-12 7/2/2013 9:25
58-SB-A 6-8 5/22/2013 10:40
58-SB-B 10-10.8 5/22/2013 11:40
58-SB-C 10.8-14 8/1/2013 12:15
59-SB-A 4-6 5/22/2013 13:15
59-SB-B 6-8 5/28/2013 11:40
59-SB-C 8-8.7 5/28/2013 15:00
60-SB-A 4-5.3 5/22/2013 9:45
60-SB-B 6-8 5/28/2013 11:00
60-SB-C 8-15.5 7/1/2013 16:40
61-SB-A 2-4 5/21/2013 15:25
61-SB-B 6-8 5/21/2013 15:45
61-SB-C 8-9 5/21/2013 16:00
62-SB-A 4-6 5/21/2013 15:00
62-SB-B 6-8 5/21/2013 15:05
62-SB-C 8-9 8/1/2013 13:00
63-SB-A 2-4 5/21/2013 14:15
63-SB-B 4-5.3 5/21/2013 14:35
63-SB-C 6-8 5/28/2013 10:00

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500

0.011 < 0.0038 0.12 < 0.0038 0.11 0.46 < 0.0038 0.54 U 0.71 0.16
0.0079 0.0096 < 0.0037 J < 0.0037 < 0.0037 J 0.31 J 0.015 0.36 0.49 J 0.096 J
< 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 < 0.17 0.30 0.38

< 0.085 < 0.085 < 0.085 < 0.085 < 0.085 2.2 < 0.085 7.2 * 5.2 0.91
< 0.040 < 0.040 < 0.040 < 0.040 < 0.040 0.078 < 0.040 0.15 0.18 0.049
< 0.17 < 0.17 < 0.17 < 0.17 < 0.17 5.4 J < 0.17 12 J * 13 J 2.1 J

< 0.043 < 0.043 < 0.043 < 0.043 < 0.043 0.38 < 0.043 0.64 1.2 0.27
< 0.0040 < 0.0040 < 0.0040 < 0.0040 0.0040 0.013 < 0.0040 < 0.0040 0.011 0.010

0.20 0.15 0.32 0.17 * < 0.076 0.61 0.43 * 0.41 0.70 0.39
< 0.079 < 0.079 < 0.079 < 0.079 < 0.079 1.0 < 0.079 0.56 0.29 0.48
< 0.080 < 0.080 < 0.080 < 0.080 < 0.080 1.5 < 0.080 0.80 0.40 0.69

< 0.0038 < 0.0038 < 0.0038 < 0.0038 0.016 0.076 < 0.0038 < 0.0038 < 0.0038 0.037
< 0.085 < 0.085 0.22 < 0.085 < 0.085 0.64 < 0.085 0.42 1.2 0.28
< 0.041 < 0.041 < 0.041 < 0.041 < 0.041 < 0.041 < 0.041 < 0.041 < 0.041 0.070
< 0.084 < 0.084 < 0.084 < 0.084 < 0.084 < 0.084 < 0.084 < 0.084 < 0.084 < 0.084

< 0.087 < 0.087 0.72 J < 0.087 < 0.087 2.4 J < 0.087 4.1 J * 5.4 J 1.1 J
0.033 0.045 0.063 < 0.0078 0.12 0.028 0.046 0.033 U 0.11 0.14

0.0076 < 0.0042 < 0.0042 < 0.0042 0.011 0.023 0.017 < 0.0042 0.023 0.012

0.089 0.070 0.12 < 0.050 0.26 0.25 0.22 * 0.96 0.41 0.30
0.051 0.049 0.086 0.016 0.23 < 0.0081 0.051 < 0.0081 0.17 0.19

< 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069 < 0.0069
< 0.0040 < 0.0040 0.0050 U < 0.0040 0.0053 U < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.0098 U

0.011 U < 0.0083 0.014 U < 0.0083 0.016 U < 0.0083 < 0.0083 < 0.0083 < 0.0083 0.019 U
< 0.041 < 0.041 0.080 < 0.041 0.16 2.0 0.075 6.1 U * 1.3 0.17
< 0.081 < 0.081 0.12 U < 0.081 0.25 U 2.3 < 0.081 9.0 * 1.5 0.28 U
< 0.033 < 0.033 < 0.033 < 0.033 0.057 U 0.68 < 0.033 2.5 0.36 0.060 U
< 0.039 < 0.039 < 0.039 < 0.039 0.071 1.9 < 0.039 1.3 0.55 0.077

0.040 < 0.038 < 0.038 < 0.038 0.25 3.5 0.066 3.0 1.6 0.25
< 0.033 < 0.033 < 0.033 < 0.033 0.057 U 0.83 < 0.033 0.78 0.30 0.052 U
< 0.043 0.042 J 0.14 < 0.043 0.30 2.9 0.090 8.2 U * 1.6 0.37

0.077 0.14 0.48 < 0.042 0.90 6.2 0.15 18 * 4.7 1.0
0.036 U 0.064 U 0.14 U < 0.033 0.33 2.4 < 0.033 5.8 U * 1.5 0.32
0.031 0.016 0.019 < 0.0037 0.015 < 0.0037 0.028 0.0090 U < 0.0037 0.055
0.092 0.092 0.13 0.075 * 0.17 0.87 0.18 0.79 0.45 0.19

0.0090 0.012 0.034 < 0.0037 0.094 0.53 0.012 0.52 0.35 0.081
0.12 U 0.12 U 0.21 0.048 U * 0.20 0.46 0.20 1.8 0.63 0.19 U

0.044 U 0.044 U 0.12 U < 0.044 0.48 1.3 0.10 2.1 1.6 0.43
0.058 0.049 0.11 J < 0.045 0.40 J 1.6 J 0.12 3.4 1.8 J 0.38 J

< 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
< 0.021 < 0.021 0.030 < 0.021 < 0.021 < 0.021 0.044 < 0.021 < 0.021 0.051

0.025 < 0.019 0.046 < 0.019 < 0.019 < 0.019 0.049 < 0.019 < 0.019 0.090
< 0.039 < 0.039 0.045 U < 0.039 0.076 U 0.56 < 0.039 0.48 0.38 0.093 U

< 0.0040 < 0.0040 0.012 < 0.0040 0.023 0.59 0.0076 1.7 0.29 0.026
< 0.0038 < 0.0038 0.019 < 0.0038 0.034 0.37 0.0058 1.1 0.31 0.037

0.011 0.0077 0.019 < 0.0043 0.045 0.41 0.015 0.52 U 0.22 0.065
< 0.089 < 0.089 < 0.089 < 0.089 < 0.089 2.0 < 0.089 8.4 * 0.62 < 0.089
< 0.043 < 0.043 < 0.043 < 0.043 < 0.043 1.1 < 0.043 6.4 U * 0.44 < 0.043

0.042 0.067 0.091 < 0.037 0.22 1.2 0.095 2.9 0.55 0.17
< 0.041 0.060 0.14 < 0.041 0.49 2.2 0.10 7.6 U * 1.3 0.38
0.0072 0.018 0.048 J < 0.0039 0.091 J 0.42 J 0.017 0.93 0.32 J 0.091 J

< 0.083 < 0.083 0.20 < 0.083 0.71 4.2 0.17 19 U * 3.0 0.63
0.047 0.077 0.18 < 0.043 0.66 2.6 0.11 10 U * 1.8 0.55

< 0.040 0.054 0.11 < 0.040 0.65 2.3 0.091 9.4 * 1.5 0.48
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

64-SB-A 4-6 5/21/2013 12:15
64-SB-B 6-6.7 5/21/2013 12:35
64-SB-C 8-15.5 7/2/2013 8:45
65-SB-A 6-8 5/28/2013 16:10
65-SB-B 8-11.5 8/1/2013 11:30
65-SB-C 11.5-15 8/1/2013 11:40
66-SB-A 6-7 5/30/2013 15:30
66-SB-B 2-4 5/31/2013 9:30
66-SB-C 4-5.5 5/31/2013 9:45
67-SB-A 4-6 5/30/2013 10:50

67-SB-AD 4-6 5/30/2013 10:55
67-SB-B 6-7 5/30/2013 11:20

67-SB-BD 6-7 5/30/2013 11:25
67-SB-C 8-16 7/2/2013 10:10
68-SB-A 2-4 5/30/2013 12:45
68-SB-B 4-6 6/6/2013 11:30
68-SB-C 6-8 6/6/2013 11:45
69-SB-A 2-4 5/30/2013 13:10
69-SB-B 4-6 6/6/2013 10:40
69-SB-C 8-10 7/2/2013 11:15
70-SB-A 2-4 5/30/2013 14:45
70-SB-B 4-6 6/6/2013 9:40
70-SB-C 6-8 6/6/2013 10:00
71-SB-A 2-4 5/30/2013 10:25

71-SB-AD 2-4 5/30/2013 10:30
71-SB-B 6-8 6/3/2013 14:05
71-SB-C 8-11.5 6/28/2013 13:30
72-SB-A 4-6 5/29/2013 10:10
72-SB-B 6-7.5 5/29/2013 10:20
72-SB-C 7.5-9.5 5/29/2013 10:50
73-SB-A 2-3.2 5/22/2013 11:35
73-SB-B 7.5-8.5 8/12/2013 9:30
73-SB-C 8-10.5 6/28/2013 14:30
74-SB-A 2-4 5/22/2013 15:00

74-SB-AD 2-4 5/22/2013 15:10
74-SB-B 5.0-6.5 8/12/2013 11:10
74-SB-C 8-11.5 8/1/2013 13:30
75-SB-A 2-4 5/22/2013 13:55
75-SB-B 4-6 5/22/2013 14:55
75-SB-C 8-11.5 7/1/2013 11:05
76-SB-A 2-4 5/23/2013 9:35
76-SB-B 4-6 5/23/2013 9:50
76-SB-C 6-7.4 5/23/2013 10:10
77-SB-A 2-4 5/24/2013 11:55
77-SB-B 4-6 5/24/2013 12:15
77-SB-C 8-15.5 7/1/2013 11:50
78-SB-A 2-4 5/24/2013 11:50
78-SB-B 4-5.5 5/24/2013 12:15
78-SB-C 6-8 6/5/2013 9:45
79-SB-B 2-4 5/23/2013 11:05
79-SB-C 4-6 5/23/2013 11:25
80-SB-A 2-2.5 5/23/2013 10:15
80-SB-B 2.5-3.5 5/23/2013 10:00
80-SB-C 3.5-5.8 5/23/2013 10:45
81-SB-A 2-4 5/14/2013 15:25
81-SB-B 5-6 6/11/2013 13:45
81-SB-C 6-7 6/11/2013 14:10
82-SB-A 4-6 5/15/2013 9:35

82-SB-AD 4-6 5/15/2013 9:36
82-SB-B 5-6 6/11/2013 14:30
82-SB-C 6-7 6/11/2013 14:50
83-SB-A 2-4 5/15/2013 9:15
83-SB-B 6-7 6/11/2013 15:20
83-SB-C 7-8 6/11/2013 15:50
84-SB-A 4-6 5/15/2013 11:05

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500

< 0.041 < 0.041 0.072 < 0.041 < 0.041 2.4 < 0.041 4.3 U * 1.8 0.28
0.060 0.057 0.057 0.050 * 0.15 1.5 0.13 2.6 1.1 0.17

< 0.0039 < 0.0039 < 0.0039 < 0.0039 0.0097 0.12 < 0.0039 0.14 0.12 0.016
0.0072 0.0049 0.0067 < 0.0038 0.0089 < 0.0038 0.0098 < 0.0038 0.0045 0.011
0.011 0.0081 0.013 J < 0.0040 0.023 J < 0.0040 J 0.019 0.0097 U 0.024 J 0.024 J

< 0.0039 < 0.0039 < 0.0039 J < 0.0039 < 0.0039 J < 0.0039 J < 0.0039 0.0050 U 0.011 J < 0.0039 J

0.19 0.099 J 0.22 J 0.047 * 0.23 J 0.019 0.20 * < 0.0097 0.11 J 0.32 J
0.68 0.41 J 1.3 J 0.22 * 1.8 J 0.28 0.61 * 0.13 0.54 J 2.5 J

0.069 0.032 J 0.051 J 0.027 * 0.074 J 0.0074 0.058 < 0.0042 0.036 J 0.092 J
0.086 0.059 J 0.097 J 0.019 0.21 J 0.015 0.092 0.012 0.12 J 0.21 J
0.12 0.054 J 0.11 J 0.025 * 0.18 J 0.012 0.13 < 0.0048 0.068 J 0.21 J
0.15 0.067 J 0.087 J 0.037 * 0.14 J 0.015 0.13 < 0.0047 0.051 J 0.17 J

< 0.0038 0.0044 < 0.0038 < 0.0038 0.0047 < 0.0038 0.0084 < 0.0038 < 0.0038 0.0081

0.015 0.0091 J 0.016 J 0.0055 0.019 J < 0.0033 0.018 < 0.0033 0.012 J 0.027 J
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037

0.12 U 0.090 U 0.17 U < 0.073 0.32 U < 0.073 0.32 * < 0.073 0.21 0.33 U
< 0.0086 < 0.0086 < 0.0086 < 0.0086 0.013 0.29 < 0.0086 0.84 0.18 0.019
< 0.0079 < 0.0079 < 0.0079 < 0.0079 < 0.0079 0.21 < 0.0079 0.24 0.11 0.0088

0.76 0.90 1.2 0.17 U * 3.4 0.19 1.2 * < 0.076 1.9 2.8
0.62 0.77 1.0 0.15 U * 2.8 0.18 1.4 * 0.043 U 1.6 2.3
0.30 0.28 0.79 < 0.0085 1.7 0.11 0.40 * 0.035 U 0.84 1.6

0.035 0.033 0.10 J 0.011 0.13 J 0.11 J 0.034 0.020 U B 0.044 J 0.14 J
0.064 U 0.039 U 0.053 U < 0.037 0.079 U < 0.037 0.10 < 0.037 0.043 0.067 U
0.25 0.17 U 0.27 < 0.045 0.78 0.10 0.30 * 0.046 U 0.48 0.69

0.010 0.0093 0.029 < 0.0039 < 0.0039 < 0.0039 0.020 < 0.0039 < 0.0039 0.15
0.047 0.046 0.050 0.0089 0.081 < 0.0044 0.057 0.0086 U 0.027 0.081
0.012 U 0.011 U 0.011 U < 0.0043 0.015 U < 0.0043 0.019 < 0.0043 0.0088 0.016 U

< 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045
3.6 2.7 * 6.3 U 1.3 * 15 U 1.8 6.2 * 1.2 11 14 U

0.031 0.023 0.032 < 0.0049 0.059 < 0.0049 0.042 < 0.0049 0.026 0.057
0.0079 U 0.0052 U 0.0081 U < 0.0045 0.013 U < 0.0045 0.012 < 0.0045 0.0076 0.012 U
0.017 U 0.012 U 0.019 U < 0.0044 0.026 0.021 0.020 0.028 0.022 0.027

< 0.087 < 0.087 < 0.087 < 0.087 < 0.087 1.6 J < 0.087 3.9 J 1.0 J < 0.087
< 0.044 < 0.044 < 0.044 < 0.044 < 0.044 1.8 < 0.044 6.1 U * 1.2 < 0.044

0.34 0.29 0.78 0.046 * 1.1 0.50 0.31 * 0.31 U 1.2 1.2
< 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 0.19 < 0.0042 0.49 U 0.25 0.043
< 0.0041 < 0.0041 0.010 U < 0.0041 < 0.0041 0.090 < 0.0041 0.34 0.12 0.020 U
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.017 < 0.0038 < 0.0038 0.017 U 0.0039 U
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 0.11 < 0.0040 0.16 0.19 0.016 U
< 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
< 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 0.011 U 0.014 U
< 0.0042 < 0.0042 0.038 < 0.0042 < 0.0042 0.63 < 0.0042 0.061 0.73 U 0.13
< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

84-SB-B 7.5-8.5 6/12/2013 10:30
84-SB-C 10.5-15.5 8/9/2013 9:10
85-SB-A 2-4 5/15/2013 11:50
85-SB-B 5.5-6.5 6/12/2013 11:20
85-SB-C 6.5-7.5 6/12/2013 11:40
86-SB-A 2-4 5/15/2013 14:50
86-SB-B 5.5-6.5 6/12/2013 15:50
86-SB-C 6.5-7.0 6/12/2013 16:05
87-SB-A 2-4 5/28/2013 10:50
87-SB-B 4-6 5/28/2013 11:15
87-SB-C 6.5-7.2 5/28/2013 11:40
88-SB-A 2-3.8 5/24/2013 14:45

88-SB-AD 2-3.8 5/24/2013 14:50
88-SB-B 3.8-4.2 5/24/2013 15:20
88-SB-C 8-11.5 7/2/2013 7:35
89-SB-A 2-4 5/24/2013 10:15
89-SB-B 4-5.9 5/24/2013 10:50
89-SB-C 8-11.5 7/1/2013 12:40
90-SB-A 2-4 5/24/2013 10:00
90-SB-B 4-6 5/24/2013 10:25
90-SB-C 6-7 5/24/2013 11:00
91-SB-A 2-4 5/23/2013 13:45
91-SB-B 4-6 6/4/2013 11:10
91-SB-C 8-14.5 7/1/2013 13:40
92-SB-A 2-3.1 5/23/2013 13:00
92-SB-B 4-6 6/4/2013 11:50
92-SB-C 8-10.5 7/1/2013 14:30
93-SB-A 2-3.1 5/3/2013 12:10
93-SB-B 4-6 6/5/2013 15:15
93-SB-C 6.5-8 6/5/2013 15:30
94-SB-A 2-4 5/24/2013 9:15
94-SB-B 4-6 6/5/2013 10:30
94-SB-C 6-8 6/5/2013 10:45
95-SB-A 4-6 5/23/2013 15:45
95-SB-B 6-8 5/23/2013 16:05
95-SB-C 8-11 7/1/2013 15:10
96-SB-A 2-2.6 5/23/2013 15:15
96-SB-B 4-6 6/5/2013 12:45
96-SB-C 6-8 6/5/2013 13:00
97-SB-A 2-4 5/14/2013 16:10
97-SB-B 4-6 6/10/2013 10:50

97-SB-BD 4-6 6/10/2013 10:35
97-SB-C 6-7 6/10/2013 11:15
98-SB-A 2-4 5/14/2013 10:15
98-SB-B 3.5-4.5 6/11/2013 10:35
98-SB-C 4.5-5.5 6/11/2013 10:45
99-SB-A 2-4 5/14/2013 10:20
99-SB-B 5.5-6 6/11/2013 11:40
99-SB-C 6-7 6/11/2013 12:00
100-SB-A 2-3 5/15/2013 14:55
100-SB-B 5.5-6.5 6/12/2013 9:15
100-SB-C 6.5-7.5 6/12/2013 9:35

100-SB-CD 6.5-7.5 6/12/2013 9:40
101-SB-A 2-3 5/15/2013 16:20
101-SB-B 6.6-7.2 6/12/2013 13:55
101-SB-C 7.2-8.2 6/12/2013 14:10
102-SB-A 2-3.3 5/28/2013 14:50
102-SB-B 5.7-11 8/2/2013 9:10
102-SB-C 11-15 8/2/2013 9:20
103-SB-A 2-3 5/28/2013 13:30
103-SB-B 8-11.5 8/2/2013 10:00
103-SB-C 11.5-14 8/2/2013 10:10
104-SB-A 2-4 5/3/2013 10:40
104-SB-B 4-6 6/5/2013 14:30
104-SB-C 6.5-8 6/5/2013 14:45

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500

< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.017 < 0.017 < 0.017 < 0.017 < 0.017 < 0.017 < 0.017 0.17 < 0.017 0.11

< 0.0041 < 0.0041 0.0071 U < 0.0041 0.013 U 0.21 < 0.0041 0.21 0.26 0.025
< 0.0044 < 0.0044 0.0090 U < 0.0044 0.018 U 0.35 < 0.0044 0.50 U 0.42 U 0.041

0.0073 0.010 0.013 < 0.0037 0.021 < 0.0037 0.012 < 0.0037 0.0085 0.021
< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041

0.0043 U < 0.0038 0.0043 U < 0.0038 0.0058 U < 0.0038 0.0098 < 0.0038 < 0.0038 0.0055 U
0.015 U 0.013 U 0.018 < 0.0033 0.044 < 0.0033 0.022 < 0.0033 0.027 0.044

< 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0042 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0054
< 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
< 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033
< 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 0.0041
< 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068 < 0.0068

0.23 0.22 0.34 0.075 * 0.97 U 0.061 0.26 * 0.099 0.80 0.91 U
0.011 U 0.0075 U 0.014 U < 0.0048 0.023 U < 0.0048 0.017 < 0.0048 0.013 0.022 U

0.0070 < 0.0037 0.0075 < 0.0037 0.0091 < 0.0037 0.0038 < 0.0037 < 0.0037 0.018
< 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034 < 0.0034
< 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033
< 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0033

0.0041 0.0039 0.0044 < 0.0033 0.0045 < 0.0033 0.012 < 0.0033 < 0.0033 0.0050
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040

0.0044 < 0.0038 0.0041 < 0.0038 0.0067 < 0.0038 < 0.0038 < 0.0038 0.0059 0.0074
< 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
< 0.036 < 0.036 < 0.036 < 0.036 < 0.036 0.28 < 0.036 3.4 0.16 < 0.036

< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.016 < 0.0038 0.070 0.016 U < 0.0038
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 0.0048 < 0.0038 0.011 U 0.0064 U < 0.0038
< 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 0.041
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
< 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045 < 0.0045
< 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044 < 0.0044

0.0094 0.012 0.012 0.0051 0.018 < 0.0035 0.015 < 0.0035 0.0048 0.017
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

MDEQ - RBSLs Commercial Subsurface

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

105-SB-A 2-4 5/3/2013 10:15
105-SB-B 6-8 6/5/2013 13:40
105-SB-C 8-11 7/1/2013 15:55
106-SB-A 2-4 4/26/2013 9:30
106-SB-B 4-6 4/26/2013 10:00
106-SB-C 6-6.8 4/26/2013 10:35
107-SB-A 2-4 4/26/2013 11:20
107-SB-B 4-6 4/26/2013 11:35
107-SB-C 6-8 4/26/2013 11:55
108-SB-A 2-4 5/14/2013 11:50
108-SB-B 4-4.5 6/10/2013 12:05
108-SB-C 6-7 6/10/2013 14:30
109-SB-A 4-5 5/14/2013 12:20
109-SB-B 4-6 6/10/2013 15:10
109-SB-C 5-7 6/11/2013 10:20

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching 

                                 to Groundwater Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may not 

  apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Exceeds MDEQ - RBSLs Commercial

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8270CSW8270CSW8270C
FLUORENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE NAPHTHALENE PHENANTHRENE PYRENE

INDENO (1,2,3-
C,D) PYRENECHRYSENE

mg/kgmg/kgmg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg

SW8270C SW8270C
NO MEASNO MEAS

SW8270C SW8270C SW8270C SW8270CSW8270C

mg/kg mg/kgmg/kg

2000

mg/kg

9 200050600500 5 500

0.012 0.012 0.015 < 0.0043 0.036 < 0.0043 0.028 < 0.0043 0.014 0.030
< 0.0043 0.0046 < 0.0043 < 0.0043 0.010 < 0.0043 0.017 < 0.0043 0.0071 0.011
< 0.0049 0.0057 0.0059 < 0.0049 0.013 < 0.0049 0.017 < 0.0049 0.0070 0.011

0.016 0.011 0.014 < 0.0048 0.022 < 0.0048 0.028 < 0.0048 0.013 0.023
0.0058 0.0050 < 0.0046 < 0.0046 0.010 < 0.0046 0.023 < 0.0046 0.0065 0.011
0.022 0.012 0.021 < 0.0047 0.041 < 0.0047 0.044 < 0.0047 0.024 0.039

< 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
< 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040

0.026 < 0.0033 0.0063 < 0.0033 < 0.0033 0.0068 < 0.0033 < 0.0033 0.020 0.0048
0.0051 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039

< 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

H:\Files\ERINC\11108\Remedial Investigation\RI Report\Response to January 2015 Comments\March 2015 Submittal\Appendices\Appendix G\2013 ALL SS SB AND SEDIMENT GW SW RESULTS TABLE - March 2015.xlsx\SB EPH\HLN\03/10/15\034 12 of 12



TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-SB-A 4-4.8 5/17/2013 11:10
1-SB-B 8-11 8/8/2013 13:10
1-SB-C 11-15 8/8/2013 13:15
2-SB-A 2-4 5/17/2013 12:00
2-SB-B 8-11.5 8/8/2013 11:20
2-SB-C 11.5-15.5 8/8/2013 11:30
3-SB-A 4-5.4 5/17/2013 13:35
3-SB-B 7.5-8.0 8/8/2013 10:00
3-SB-C 8.0-11.5 8/8/2013 10:30
4-SB-A 6-8 5/7/2013 11:20
4-SB-B 8-10.5 6/6/2013 10:20
5-SB-A 6-8 5/7/2013 10:00
5-SB-B 8-12 6/6/2013 9:00
5-SB-C 12-15 6/6/2013 9:15
6-SB-A 4-6 5/9/2013 12:00
6-SB-B 8-12 8/2/2013 10:50
6-SB-C 12-16 8/2/2013 11:10

6-SB-CD 12-16 8/2/2013 11:15
7-SB-A 6-8 5/6/2013 14:20
7-SB-B 8-9.5 5/6/2013 14:30
7-SB-C 12-14 6/6/2013 14:30
8-SB-A 2-4 5/6/2013 15:30
8-SB-B 7.8-8.8 7/11/2013 13:45
8-SB-C 8.8-15 7/31/2013 11:10
9-SB-A 2-4 5/16/2013 14:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
9-SB-B 8-9 7/11/2013 12:23 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
9-SB-C 8-11 8/1/2013 10:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
10-SB-A 4-6 4/24/2013 11:40 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
10-SB-B 8-12 7/30/2013 15:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
10-SB-C 12-16 7/30/2013 16:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
11-SB-A 4-6 5/16/2013 15:10
11-SB-B 8-10 6/27/2013 8:50
12-SB-A 2-4 5/7/2013 14:40
12-SB-B 8-9 7/11/2013 9:50
12-SB-C 12-15 7/31/2013 7:30
13-SB-A 6-6.6 5/7/2013 13:05
13-SB-B 8-11.5 7/31/2013 8:20
13-SB-C 11.5-14.5 7/31/2013 8:30
14-SB-A 6-8 4/29/2013 11:55
14-SB-B 6-12 6/6/2013 12:15
14-SB-C 12-15 6/6/2013 12:30
15-SB-A 4-6 5/8/2013 15:45

15-SB-AD 4-6 5/8/2013 15:47
15-SB-B 7.8-8.8 7/12/2013 10:25
15-SB-C 8-14 8/2/2013 11:40
16-SB-A 4-6 5/9/2013 16:15
16-SB-B 8-9.5 5/9/2013 16:55
16-SB-C 8-13 8/2/2013 12:25
17-SB-A 4-6 5/10/2013 12:00
17-SB-B 6-8 5/10/2013 12:50
17-SB-C 8-9.2 5/10/2013 13:33
18-SB-A 2-4 5/8/2013 11:33
18-SB-B 7.7-8.5 7/12/2013 11:15
18-SB-C 8-11.5 8/2/2013 13:10

18-SB-CD 8-11.5 8/2/2013 13:15
19-SB-A 4-4.8 5/2/2013 12:30
19-SB-B 6.5-8.0 8/9/2013 9:55
19-SB-C 8.0-15.5 8/9/2013 10:55
20-SB-A 4-6 4/24/2013 9:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
20-SB-B 6-8 4/24/2013 10:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
20-SB-C 9-15 8/1/2013 9:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
21-SB-A 4-6 5/13/2013 11:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
21-SB-B 7-8 6/11/2013 10:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
21-SB-C 8-11.5 6/27/2013 11:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
22-SB-A 6-8 5/16/2013 11:32
22-SB-B 8-10 5/16/2013 11:58
22-SB-C 10-10.5 5/16/2013 12:20

0.04MDEQ - RBSLs Commercial Subsurface

1.4 46130 57002.9290 3180 63 1.3 2300
mg/kgmg/kg mg/kg mg/kgmg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B

BROMO-  
CHLOROMETHANE

BROMODI-  
CHLOROMETHANE BROMOFORM

4-
CHLOROTOLUENE

2-CHLOROETHYL 
VINYL ETHER

2-
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
0.04MDEQ - RBSLs Commercial Subsurface

1.4 46130 57002.9290 3180 63 1.3 2300
mg/kgmg/kg mg/kg mg/kgmg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B

BROMO-  
CHLOROMETHANE
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CHLOROMETHANE BROMOFORM

4-
CHLOROTOLUENE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENECHLOROMETHANECHLOROBENZENE CHLOROETHANE CHLOROFORM

CARBON 
TETRACHLORIDE

2300

SW8260B SW8260BSW8260B

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

BROMOMETHANEBROMOBENZENE
SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B

BENZENE
SW8260B SW8260B

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4

23-SB-A 6-8 5/16/2013 11:50
23-SB-B 8-10 5/16/2013 12:20
23-SB-C 10.5-11.5 5/16/2013 13:00
25-SB-A 2-4 4/29/2013 15:30 0.47 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

25-SB-AD 2-4 4/29/2013 15:32 0.92 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
25-SB-B 7-8 8/8/2013 9:15 0.54 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23
25-SB-C 8-11.5 7/31/2013 9:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
26-SB-A 6-8 4/30/2013 12:25 2.5 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
26-SB-B 8.1-11 7/31/2013 12:10 9.7 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
26-SB-C 11-14.5 7/31/2013 12:30 11 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
27-SB-A 6-7 4/30/2013 10:10
27-SB-B 7.5-8.5 7/9/2013 14:33
27-SB-C 8-13 7/31/2013 13:10
28-SB-A 6-7.3 4/30/2013 15:00 3.5 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
28-SB-B 7.3-8.5 7/9/2013 15:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
28-SB-C 8-11.5 7/31/2013 13:55 2.4 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
29-SB-A 6-6.7 5/1/2013 15:20
29-SB-B 6.7-8 6/11/2013 12:15
29-SB-C 8-11.5 6/28/2013 12:30
30-SB-A 4-6 5/1/2013 10:00
30-SB-B 8-9.9 5/1/2013 10:50
30-SB-C 9.9-15 8/1/2013 8:00
31-SB-A 6-7.5 5/2/2013 11:50
31-SB-B 5.5-7 8/7/2013 9:40
31-SB-C 8-11.5 6/28/2013 10:00
32-SB-A 2-4 5/2/2013 9:30
32-SB-B 5-7.5 6/6/2013 16:25

32-SB-BD 5-7.5 6/6/2013 16:30
32-SB-C 8-12 6/6/2013 16:00
33-SB-A 4-6 5/2/2013 13:55
33-SB-B 8-9 5/2/2013 14:30
33-SB-C 12-16 6/6/2013 17:35
34-SB-A 6-8 6/10/2013 12:45

34-SB-AD 6-8 6/10/2013 12:50
34-SB-B 8-11.5 6/28/2013 11:10
34-SB-C 11.5-15 6/28/2013 11:20
35-SB-A 4-6 5/6/2013 11:20
35-SB-B 8.5-11 6/7/2013 9:10
35-SB-C 15-20 6/7/2013 9:25
36-SB-A 2-4 5/13/2013 12:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
36-SB-B 6-8 5/13/2013 12:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
36-SB-C 8-10 5/13/2013 13:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
37-SB-A 2-4 5/13/2013 15:00
37-SB-B 8-11.5 6/27/2013 11:35
37-SB-C 11.5-15.5 6/27/2013 12:25

37-SB-CD 11.5-15.5 6/27/2013 12:30
38-SB-A 2-4 5/16/2013 9:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
38-SB-B 6-8 6/7/2013 13:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
38-SB-C 8-10 6/27/2013 10:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
39-SB-A 2-4 4/26/2013 15:20
39-SB-B 8-11.5 6/27/2013 14:15
39-SB-C 11.5-15.5 6/27/2013 13:35
40-SB-A 6-7.5 4/29/2013 15:15 0.035 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
40-SB-B 8-11.5 6/28/2013 7:15 0.072 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
40-SB-C 11.5-19.5 6/28/2013 8:05 0.037 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
41-SB-A 6-6.6 4/30/2013 13:40
41-SB-B 8-9.2 7/10/2013 14:00
41-SB-C 12-16 8/1/2013 15:55

41-SB-CD 12-16 8/1/2013 15:59
42-SB-A 6-7 4/30/2013 10:25 0.044 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
42-SB-B 7.2-82 7/10/2013 10:55 0.58 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
42-SB-C 8-11.5 7/31/2013 15:15 0.19 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
43-SB-A 2-4 4/30/2013 14:45
43-SB-B 6-8 7/10/2013 11:22
43-SB-C 8.3-11.5 7/31/2013 14:40
44-SB-A 2-4 5/1/2013 13:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
44-SB-B 2-4 5/1/2013 12:25 0.38 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4

44-SB-C 4-6 5/1/2013 12:30 0.027 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
45-SB-A 2-4 5/1/2013 11:00 0.72 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
45-SB-B 4-4.9 5/1/2013 11:35 0.061 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
45-SB-C 8-11.5 8/9/2013 14:10
46-SB-A 4-6 5/1/2013 15:05 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
46-SB-B 5-6.2 8/6/2013 11:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

46-SB-BD 5-6.2 8/6/2013 11:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
46-SB-C 8-11.5 6/28/2013 8:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
47-SB-A 6-7.7 5/2/2013 9:45
47-SB-B 5-7 8/6/2013 14:25

47-SB-BD 5-7 8/6/2013 14:30
47-SB-C 8-10 6/27/2013 16:50
48-SB-A 4-6 4/25/2013 14:00
48-SB-B 6-8 4/25/2013 14:35
48-SB-C 8-9.2 4/25/2013 15:00

48-SB-CD 8-9.2 4/25/2013 15:03
49-SB-A 6-7.2 4/25/2013 12:30
49-SB-B 8-11.5 6/27/2013 15:15
49-SB-C 11.5-14.5 6/27/2013 16:00
50-SB-A 6-8 4/25/2013 10:40
50-SB-B 8-11.5 7/31/2013 9:55
50-SB-C 11.5-14 7/31/2013 10:10
51-SB-A 4-6 4/24/2013 15:00
51-SB-B 8-9 6/7/2013 10:45
51-SB-C 9-12 6/7/2013 11:00
52-SB-A 4-6 5/17/2013 15:20
52-SB-B 6-8 5/17/2013 16:05
52-SB-C 8-10 5/17/2013 16:40
53-SB-A 2-2.9 5/21/2013 11:00
53-SB-B 6-8 5/23/2013 11:30
53-SB-C 10-12 6/5/2013 15:10
54-SB-A 6-7 5/20/2013 14:05
54-SB-B 8-8.5 5/23/2013 15:45
54-SB-C 7-10 6/5/2013 16:40
55-SB-A 4-5.75 5/21/2013 10:00
55-SB-B 5.5-7.5 8/8/2013 15:25
55-SB-C 6-8 6/5/2013 17:40
56-SB-A 6-8 5/20/2013 14:30
56-SB-B 6.5-8.5 8/12/2013 10:40
56-SB-C 8-10 6/5/2013 18:25
57-SB-A 4-6 5/21/2013 12:00
57-SB-B 6-8 5/21/2013 12:35
57-SB-C 8-12 7/2/2013 9:25
58-SB-A 6-8 5/22/2013 10:40
58-SB-B 10-10.8 5/22/2013 11:40
58-SB-C 10.8-14 8/1/2013 12:15
59-SB-A 4-6 5/22/2013 13:15
59-SB-B 6-8 5/28/2013 11:40
59-SB-C 8-8.7 5/28/2013 15:00
60-SB-A 4-5.3 5/22/2013 9:45
60-SB-B 6-8 5/28/2013 11:00
60-SB-C 8-15.5 7/1/2013 16:40
61-SB-A 2-4 5/21/2013 15:25
61-SB-B 6-8 5/21/2013 15:45
61-SB-C 8-9 5/21/2013 16:00
62-SB-A 4-6 5/21/2013 15:00
62-SB-B 6-8 5/21/2013 15:05
62-SB-C 8-9 8/1/2013 13:00
63-SB-A 2-4 5/21/2013 14:15
63-SB-B 4-5.3 5/21/2013 14:35
63-SB-C 6-8 5/28/2013 10:00
64-SB-A 4-6 5/21/2013 12:15
64-SB-B 6-6.7 5/21/2013 12:35
64-SB-C 8-15.5 7/2/2013 8:45
65-SB-A 6-8 5/28/2013 16:10
65-SB-B 8-11.5 8/1/2013 11:30
65-SB-C 11.5-15 8/1/2013 11:40
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66-SB-A 6-7 5/30/2013 15:30
66-SB-B 2-4 5/31/2013 9:30
66-SB-C 4-5.5 5/31/2013 9:45
67-SB-A 4-6 5/30/2013 10:50

67-SB-AD 4-6 5/30/2013 10:55
67-SB-B 6-7 5/30/2013 11:20

67-SB-BD 6-7 5/30/2013 11:25
67-SB-C 8-16 7/2/2013 10:10
68-SB-A 2-4 5/30/2013 12:45
68-SB-B 4-6 6/6/2013 11:30
68-SB-C 6-8 6/6/2013 11:45
69-SB-A 2-4 5/30/2013 13:10
69-SB-B 4-6 6/6/2013 10:40
69-SB-C 8-10 7/2/2013 11:15
70-SB-A 2-4 5/30/2013 14:45
70-SB-B 4-6 6/6/2013 9:40
70-SB-C 6-8 6/6/2013 10:00
71-SB-A 2-4 5/30/2013 10:25

71-SB-AD 2-4 5/30/2013 10:30
71-SB-B 6-8 6/3/2013 14:05
71-SB-C 8-11.5 6/28/2013 13:30
72-SB-A 4-6 5/29/2013 10:10
72-SB-B 6-7.5 5/29/2013 10:20
72-SB-C 7.5-9.5 5/29/2013 10:50
73-SB-A 2-3.2 5/22/2013 11:35
73-SB-B 7.5-8.5 8/12/2013 9:30
73-SB-C 8-10.5 6/28/2013 14:30
74-SB-A 2-4 5/22/2013 15:00

74-SB-AD 2-4 5/22/2013 15:10
74-SB-B 5.0-6.5 8/12/2013 11:10
74-SB-C 8-11.5 8/1/2013 13:30
75-SB-A 2-4 5/22/2013 13:55
75-SB-B 4-6 5/22/2013 14:55
75-SB-C 8-11.5 7/1/2013 11:05
76-SB-A 2-4 5/23/2013 9:35
76-SB-B 4-6 5/23/2013 9:50
76-SB-C 6-7.4 5/23/2013 10:10
77-SB-A 2-4 5/24/2013 11:55
77-SB-B 4-6 5/24/2013 12:15
77-SB-C 8-15.5 7/1/2013 11:50
78-SB-A 2-4 5/24/2013 11:50
78-SB-B 4-5.5 5/24/2013 12:15
78-SB-C 6-8 6/5/2013 9:45
79-SB-B 2-4 5/23/2013 11:05
79-SB-C 4-6 5/23/2013 11:25
80-SB-A 2-2.5 5/23/2013 10:15
80-SB-B 2.5-3.5 5/23/2013 10:00
80-SB-C 3.5-5.8 5/23/2013 10:45
81-SB-A 2-4 5/14/2013 15:25
81-SB-B 5-6 6/11/2013 13:45
81-SB-C 6-7 6/11/2013 14:10
82-SB-A 4-6 5/15/2013 9:35

82-SB-AD 4-6 5/15/2013 9:36
82-SB-B 5-6 6/11/2013 14:30
82-SB-C 6-7 6/11/2013 14:50
83-SB-A 2-4 5/15/2013 9:15
83-SB-B 6-7 6/11/2013 15:20
83-SB-C 7-8 6/11/2013 15:50
84-SB-A 4-6 5/15/2013 11:05
84-SB-B 7.5-8.5 6/12/2013 10:30
84-SB-C 10.5-15.5 8/9/2013 9:10
85-SB-A 2-4 5/15/2013 11:50
85-SB-B 5.5-6.5 6/12/2013 11:20
85-SB-C 6.5-7.5 6/12/2013 11:40
86-SB-A 2-4 5/15/2013 14:50
86-SB-B 5.5-6.5 6/12/2013 15:50
86-SB-C 6.5-7.0 6/12/2013 16:05
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Direct Contact Commercial RSL(1)

BROMOMETHANEBROMOBENZENE
SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B

BENZENE
SW8260B SW8260B

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4

87-SB-A 2-4 5/28/2013 10:50
87-SB-B 4-6 5/28/2013 11:15
87-SB-C 6.5-7.2 5/28/2013 11:40
88-SB-A 2-3.8 5/24/2013 14:45

88-SB-AD 2-3.8 5/24/2013 14:50
88-SB-B 3.8-4.2 5/24/2013 15:20
88-SB-C 8-11.5 7/2/2013 7:35
89-SB-A 2-4 5/24/2013 10:15
89-SB-B 4-5.9 5/24/2013 10:50
89-SB-C 8-11.5 7/1/2013 12:40
90-SB-A 2-4 5/24/2013 10:00
90-SB-B 4-6 5/24/2013 10:25
90-SB-C 6-7 5/24/2013 11:00
91-SB-A 2-4 5/23/2013 13:45
91-SB-B 4-6 6/4/2013 11:10
91-SB-C 8-14.5 7/1/2013 13:40
92-SB-A 2-3.1 5/23/2013 13:00
92-SB-B 4-6 6/4/2013 11:50
92-SB-C 8-10.5 7/1/2013 14:30
93-SB-A 2-3.1 5/3/2013 12:10
93-SB-B 4-6 6/5/2013 15:15
93-SB-C 6.5-8 6/5/2013 15:30
94-SB-A 2-4 5/24/2013 9:15
94-SB-B 4-6 6/5/2013 10:30
94-SB-C 6-8 6/5/2013 10:45
95-SB-A 4-6 5/23/2013 15:45
95-SB-B 6-8 5/23/2013 16:05
95-SB-C 8-11 7/1/2013 15:10
96-SB-A 2-2.6 5/23/2013 15:15
96-SB-B 4-6 6/5/2013 12:45
96-SB-C 6-8 6/5/2013 13:00
97-SB-A 2-4 5/14/2013 16:10
97-SB-B 4-6 6/10/2013 10:50

97-SB-BD 4-6 6/10/2013 10:35
97-SB-C 6-7 6/10/2013 11:15
98-SB-A 2-4 5/14/2013 10:15
98-SB-B 3.5-4.5 6/11/2013 10:35
98-SB-C 4.5-5.5 6/11/2013 10:45
99-SB-A 2-4 5/14/2013 10:20
99-SB-B 5.5-6 6/11/2013 11:40
99-SB-C 6-7 6/11/2013 12:00
100-SB-A 2-3 5/15/2013 14:55
100-SB-B 5.5-6.5 6/12/2013 9:15
100-SB-C 6.5-7.5 6/12/2013 9:35

100-SB-CD 6.5-7.5 6/12/2013 9:40
101-SB-A 2-3 5/15/2013 16:20
101-SB-B 6.6-7.2 6/12/2013 13:55
101-SB-C 7.2-8.2 6/12/2013 14:10
102-SB-A 2-3.3 5/28/2013 14:50
102-SB-B 5.7-11 8/2/2013 9:10
102-SB-C 11-15 8/2/2013 9:20
103-SB-A 2-3 5/28/2013 13:30
103-SB-B 8-11.5 8/2/2013 10:00
103-SB-C 11.5-14 8/2/2013 10:10
104-SB-A 2-4 5/3/2013 10:40
104-SB-B 4-6 6/5/2013 14:30
104-SB-C 6.5-8 6/5/2013 14:45
105-SB-A 2-4 5/3/2013 10:15
105-SB-B 6-8 6/5/2013 13:40
105-SB-C 8-11 7/1/2013 15:55
106-SB-A 2-4 4/26/2013 9:30
106-SB-B 4-6 4/26/2013 10:00
106-SB-C 6-6.8 4/26/2013 10:35
107-SB-A 2-4 4/26/2013 11:20
107-SB-B 4-6 4/26/2013 11:35
107-SB-C 6-8 4/26/2013 11:55
108-SB-A 2-4 5/14/2013 11:50
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
0.04MDEQ - RBSLs Commercial Subsurface

1.4 46130 57002.9290 3180 63 1.3 2300
mg/kgmg/kg mg/kg mg/kgmg/kgmg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg

NO MEAS
mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B

BROMO-  
CHLOROMETHANE

BROMODI-  
CHLOROMETHANE BROMOFORM

4-
CHLOROTOLUENE

2-CHLOROETHYL 
VINYL ETHER

2-
CHLOROTOLUENECHLOROMETHANECHLOROBENZENE CHLOROETHANE CHLOROFORM

CARBON 
TETRACHLORIDE

2300

SW8260B SW8260BSW8260B

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

BROMOMETHANEBROMOBENZENE
SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B

BENZENE
SW8260B SW8260B

MDEQ Leaching to Groundwater Screening Level 0.42 0.21 0.028 0.21 0.025 0.012 0.68 59 0.195 0.077 2.3 2.4

108-SB-B 4-4.5 6/10/2013 12:05
108-SB-C 6-7 6/10/2013 14:30
109-SB-A 4-5 5/14/2013 12:20
109-SB-B 4-6 6/10/2013 15:10
109-SB-C 5-7 6/11/2013 10:20

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Exceeds MDEQ - RBSLs Commercial 

  reported value or not detected due to blank contamination.
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-SB-A 4-4.8 5/17/2013 11:10
1-SB-B 8-11 8/8/2013 13:10
1-SB-C 11-15 8/8/2013 13:15
2-SB-A 2-4 5/17/2013 12:00
2-SB-B 8-11.5 8/8/2013 11:20
2-SB-C 11.5-15.5 8/8/2013 11:30
3-SB-A 4-5.4 5/17/2013 13:35
3-SB-B 7.5-8.0 8/8/2013 10:00
3-SB-C 8.0-11.5 8/8/2013 10:30
4-SB-A 6-8 5/7/2013 11:20
4-SB-B 8-10.5 6/6/2013 10:20
5-SB-A 6-8 5/7/2013 10:00
5-SB-B 8-12 6/6/2013 9:00
5-SB-C 12-15 6/6/2013 9:15
6-SB-A 4-6 5/9/2013 12:00
6-SB-B 8-12 8/2/2013 10:50
6-SB-C 12-16 8/2/2013 11:10

6-SB-CD 12-16 8/2/2013 11:15
7-SB-A 6-8 5/6/2013 14:20
7-SB-B 8-9.5 5/6/2013 14:30
7-SB-C 12-14 6/6/2013 14:30
8-SB-A 2-4 5/6/2013 15:30
8-SB-B 7.8-8.8 7/11/2013 13:45
8-SB-C 8.8-15 7/31/2013 11:10
9-SB-A 2-4 5/16/2013 14:30
9-SB-B 8-9 7/11/2013 12:23
9-SB-C 8-11 8/1/2013 10:00
10-SB-A 4-6 4/24/2013 11:40
10-SB-B 8-12 7/30/2013 15:25
10-SB-C 12-16 7/30/2013 16:20
11-SB-A 4-6 5/16/2013 15:10
11-SB-B 8-10 6/27/2013 8:50
12-SB-A 2-4 5/7/2013 14:40
12-SB-B 8-9 7/11/2013 9:50
12-SB-C 12-15 7/31/2013 7:30
13-SB-A 6-6.6 5/7/2013 13:05
13-SB-B 8-11.5 7/31/2013 8:20
13-SB-C 11.5-14.5 7/31/2013 8:30
14-SB-A 6-8 4/29/2013 11:55
14-SB-B 6-12 6/6/2013 12:15
14-SB-C 12-15 6/6/2013 12:30
15-SB-A 4-6 5/8/2013 15:45

15-SB-AD 4-6 5/8/2013 15:47
15-SB-B 7.8-8.8 7/12/2013 10:25
15-SB-C 8-14 8/2/2013 11:40
16-SB-A 4-6 5/9/2013 16:15
16-SB-B 8-9.5 5/9/2013 16:55
16-SB-C 8-13 8/2/2013 12:25
17-SB-A 4-6 5/10/2013 12:00
17-SB-B 6-8 5/10/2013 12:50
17-SB-C 8-9.2 5/10/2013 13:33
18-SB-A 2-4 5/8/2013 11:33
18-SB-B 7.7-8.5 7/12/2013 11:15
18-SB-C 8-11.5 8/2/2013 13:10

18-SB-CD 8-11.5 8/2/2013 13:15
19-SB-A 4-4.8 5/2/2013 12:30
19-SB-B 6.5-8.0 8/9/2013 9:55
19-SB-C 8.0-15.5 8/9/2013 10:55
20-SB-A 4-6 4/24/2013 9:50
20-SB-B 6-8 4/24/2013 10:00
20-SB-C 9-15 8/1/2013 9:00
21-SB-A 4-6 5/13/2013 11:00
21-SB-B 7-8 6/11/2013 10:10
21-SB-C 8-11.5 6/27/2013 11:00
22-SB-A 6-8 5/16/2013 11:32
22-SB-B 8-10 5/16/2013 11:58
22-SB-C 10-10.5 5/16/2013 12:20

MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

100 4.4

0.017
0.00002

9.8 37 2303.2

0.01

930 2300
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEASNO MEAS NO MEAS NO MEAS
mg/kgmg/kgmg/kgmg/kgmg/kg mg/kg mg/kg

NO MEASNO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEASNO MEAS NO MEASNO MEAS
SW8260BSW8260B SW8260BSW8260BSW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-DICHLORO-  
BENZENE

1,3-DICHLORO-   
PROPANE

1,4-DICHLORO-  
BENZENE

1,2-DICHLORO-  
BENZENE

1,2-DICHLORO-  
PROPANE

1,2-
DIBROMOETHANE

CHLORODIBROMO- 
METHANE

1,1-
DICHLOROETHENE

1,1-
DICHLOROETHANE

11

TRANS-1,2-
DICHLOROETHENE

DIBROMO-  
METHANE

DICHLORODI-  
FLUOROMETHANE

CIS-1,2-
DICHLOROETHENE

SW8260BSW8260B

16 2300

SW8260B SW8260B SW8260BSW8260BSW8260BSW8260B

15 0.0078 0.21 0.0025 0.290.01 0.02 1.35.8 0.72
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

23-SB-A 6-8 5/16/2013 11:50
23-SB-B 8-10 5/16/2013 12:20
23-SB-C 10.5-11.5 5/16/2013 13:00
25-SB-A 2-4 4/29/2013 15:30

25-SB-AD 2-4 4/29/2013 15:32
25-SB-B 7-8 8/8/2013 9:15
25-SB-C 8-11.5 7/31/2013 9:20
26-SB-A 6-8 4/30/2013 12:25
26-SB-B 8.1-11 7/31/2013 12:10
26-SB-C 11-14.5 7/31/2013 12:30
27-SB-A 6-7 4/30/2013 10:10
27-SB-B 7.5-8.5 7/9/2013 14:33
27-SB-C 8-13 7/31/2013 13:10
28-SB-A 6-7.3 4/30/2013 15:00
28-SB-B 7.3-8.5 7/9/2013 15:30
28-SB-C 8-11.5 7/31/2013 13:55
29-SB-A 6-6.7 5/1/2013 15:20
29-SB-B 6.7-8 6/11/2013 12:15
29-SB-C 8-11.5 6/28/2013 12:30
30-SB-A 4-6 5/1/2013 10:00
30-SB-B 8-9.9 5/1/2013 10:50
30-SB-C 9.9-15 8/1/2013 8:00
31-SB-A 6-7.5 5/2/2013 11:50
31-SB-B 5.5-7 8/7/2013 9:40
31-SB-C 8-11.5 6/28/2013 10:00
32-SB-A 2-4 5/2/2013 9:30
32-SB-B 5-7.5 6/6/2013 16:25

32-SB-BD 5-7.5 6/6/2013 16:30
32-SB-C 8-12 6/6/2013 16:00
33-SB-A 4-6 5/2/2013 13:55
33-SB-B 8-9 5/2/2013 14:30
33-SB-C 12-16 6/6/2013 17:35
34-SB-A 6-8 6/10/2013 12:45

34-SB-AD 6-8 6/10/2013 12:50
34-SB-B 8-11.5 6/28/2013 11:10
34-SB-C 11.5-15 6/28/2013 11:20
35-SB-A 4-6 5/6/2013 11:20
35-SB-B 8.5-11 6/7/2013 9:10
35-SB-C 15-20 6/7/2013 9:25
36-SB-A 2-4 5/13/2013 12:15
36-SB-B 6-8 5/13/2013 12:30
36-SB-C 8-10 5/13/2013 13:00
37-SB-A 2-4 5/13/2013 15:00
37-SB-B 8-11.5 6/27/2013 11:35
37-SB-C 11.5-15.5 6/27/2013 12:25

37-SB-CD 11.5-15.5 6/27/2013 12:30
38-SB-A 2-4 5/16/2013 9:10
38-SB-B 6-8 6/7/2013 13:50
38-SB-C 8-10 6/27/2013 10:10
39-SB-A 2-4 4/26/2013 15:20
39-SB-B 8-11.5 6/27/2013 14:15
39-SB-C 11.5-15.5 6/27/2013 13:35
40-SB-A 6-7.5 4/29/2013 15:15
40-SB-B 8-11.5 6/28/2013 7:15
40-SB-C 11.5-19.5 6/28/2013 8:05
41-SB-A 6-6.6 4/30/2013 13:40
41-SB-B 8-9.2 7/10/2013 14:00
41-SB-C 12-16 8/1/2013 15:55

41-SB-CD 12-16 8/1/2013 15:59
42-SB-A 6-7 4/30/2013 10:25
42-SB-B 7.2-82 7/10/2013 10:55
42-SB-C 8-11.5 7/31/2013 15:15
43-SB-A 2-4 4/30/2013 14:45
43-SB-B 6-8 7/10/2013 11:22
43-SB-C 8.3-11.5 7/31/2013 14:40
44-SB-A 2-4 5/1/2013 13:25
44-SB-B 2-4 5/1/2013 12:25

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100 4.4

0.017
0.00002

9.8 37 2303.2

0.01

930 2300
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEASNO MEAS NO MEAS NO MEAS
mg/kgmg/kgmg/kgmg/kgmg/kg mg/kg mg/kg

NO MEASNO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEASNO MEAS NO MEASNO MEAS
SW8260BSW8260B SW8260BSW8260BSW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-DICHLORO-  
BENZENE

1,3-DICHLORO-   
PROPANE

1,4-DICHLORO-  
BENZENE

1,2-DICHLORO-  
BENZENE

1,2-DICHLORO-  
PROPANE

1,2-
DIBROMOETHANE

CHLORODIBROMO- 
METHANE

1,1-
DICHLOROETHENE

1,1-
DICHLOROETHANE

11

TRANS-1,2-
DICHLOROETHENE

DIBROMO-  
METHANE

DICHLORODI-  
FLUOROMETHANE

CIS-1,2-
DICHLOROETHENE

SW8260BSW8260B

16 2300

SW8260B SW8260B SW8260BSW8260BSW8260BSW8260B

15 0.0078 0.21 0.0025 0.290.01 0.02 1.35.8 0.72

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.052 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

44-SB-C 4-6 5/1/2013 12:30
45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35
45-SB-C 8-11.5 8/9/2013 14:10
46-SB-A 4-6 5/1/2013 15:05
46-SB-B 5-6.2 8/6/2013 11:25

46-SB-BD 5-6.2 8/6/2013 11:30
46-SB-C 8-11.5 6/28/2013 8:50
47-SB-A 6-7.7 5/2/2013 9:45
47-SB-B 5-7 8/6/2013 14:25

47-SB-BD 5-7 8/6/2013 14:30
47-SB-C 8-10 6/27/2013 16:50
48-SB-A 4-6 4/25/2013 14:00
48-SB-B 6-8 4/25/2013 14:35
48-SB-C 8-9.2 4/25/2013 15:00

48-SB-CD 8-9.2 4/25/2013 15:03
49-SB-A 6-7.2 4/25/2013 12:30
49-SB-B 8-11.5 6/27/2013 15:15
49-SB-C 11.5-14.5 6/27/2013 16:00
50-SB-A 6-8 4/25/2013 10:40
50-SB-B 8-11.5 7/31/2013 9:55
50-SB-C 11.5-14 7/31/2013 10:10
51-SB-A 4-6 4/24/2013 15:00
51-SB-B 8-9 6/7/2013 10:45
51-SB-C 9-12 6/7/2013 11:00
52-SB-A 4-6 5/17/2013 15:20
52-SB-B 6-8 5/17/2013 16:05
52-SB-C 8-10 5/17/2013 16:40
53-SB-A 2-2.9 5/21/2013 11:00
53-SB-B 6-8 5/23/2013 11:30
53-SB-C 10-12 6/5/2013 15:10
54-SB-A 6-7 5/20/2013 14:05
54-SB-B 8-8.5 5/23/2013 15:45
54-SB-C 7-10 6/5/2013 16:40
55-SB-A 4-5.75 5/21/2013 10:00
55-SB-B 5.5-7.5 8/8/2013 15:25
55-SB-C 6-8 6/5/2013 17:40
56-SB-A 6-8 5/20/2013 14:30
56-SB-B 6.5-8.5 8/12/2013 10:40
56-SB-C 8-10 6/5/2013 18:25
57-SB-A 4-6 5/21/2013 12:00
57-SB-B 6-8 5/21/2013 12:35
57-SB-C 8-12 7/2/2013 9:25
58-SB-A 6-8 5/22/2013 10:40
58-SB-B 10-10.8 5/22/2013 11:40
58-SB-C 10.8-14 8/1/2013 12:15
59-SB-A 4-6 5/22/2013 13:15
59-SB-B 6-8 5/28/2013 11:40
59-SB-C 8-8.7 5/28/2013 15:00
60-SB-A 4-5.3 5/22/2013 9:45
60-SB-B 6-8 5/28/2013 11:00
60-SB-C 8-15.5 7/1/2013 16:40
61-SB-A 2-4 5/21/2013 15:25
61-SB-B 6-8 5/21/2013 15:45
61-SB-C 8-9 5/21/2013 16:00
62-SB-A 4-6 5/21/2013 15:00
62-SB-B 6-8 5/21/2013 15:05
62-SB-C 8-9 8/1/2013 13:00
63-SB-A 2-4 5/21/2013 14:15
63-SB-B 4-5.3 5/21/2013 14:35
63-SB-C 6-8 5/28/2013 10:00
64-SB-A 4-6 5/21/2013 12:15
64-SB-B 6-6.7 5/21/2013 12:35
64-SB-C 8-15.5 7/2/2013 8:45
65-SB-A 6-8 5/28/2013 16:10
65-SB-B 8-11.5 8/1/2013 11:30
65-SB-C 11.5-15 8/1/2013 11:40

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100 4.4

0.017
0.00002

9.8 37 2303.2

0.01

930 2300
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEASNO MEAS NO MEAS NO MEAS
mg/kgmg/kgmg/kgmg/kgmg/kg mg/kg mg/kg

NO MEASNO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEASNO MEAS NO MEASNO MEAS
SW8260BSW8260B SW8260BSW8260BSW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-DICHLORO-  
BENZENE

1,3-DICHLORO-   
PROPANE

1,4-DICHLORO-  
BENZENE

1,2-DICHLORO-  
BENZENE

1,2-DICHLORO-  
PROPANE

1,2-
DIBROMOETHANE

CHLORODIBROMO- 
METHANE

1,1-
DICHLOROETHENE

1,1-
DICHLOROETHANE

11

TRANS-1,2-
DICHLOROETHENE

DIBROMO-  
METHANE

DICHLORODI-  
FLUOROMETHANE

CIS-1,2-
DICHLOROETHENE

SW8260BSW8260B

16 2300

SW8260B SW8260B SW8260BSW8260BSW8260BSW8260B

15 0.0078 0.21 0.0025 0.290.01 0.02 1.35.8 0.72

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

66-SB-A 6-7 5/30/2013 15:30
66-SB-B 2-4 5/31/2013 9:30
66-SB-C 4-5.5 5/31/2013 9:45
67-SB-A 4-6 5/30/2013 10:50

67-SB-AD 4-6 5/30/2013 10:55
67-SB-B 6-7 5/30/2013 11:20

67-SB-BD 6-7 5/30/2013 11:25
67-SB-C 8-16 7/2/2013 10:10
68-SB-A 2-4 5/30/2013 12:45
68-SB-B 4-6 6/6/2013 11:30
68-SB-C 6-8 6/6/2013 11:45
69-SB-A 2-4 5/30/2013 13:10
69-SB-B 4-6 6/6/2013 10:40
69-SB-C 8-10 7/2/2013 11:15
70-SB-A 2-4 5/30/2013 14:45
70-SB-B 4-6 6/6/2013 9:40
70-SB-C 6-8 6/6/2013 10:00
71-SB-A 2-4 5/30/2013 10:25

71-SB-AD 2-4 5/30/2013 10:30
71-SB-B 6-8 6/3/2013 14:05
71-SB-C 8-11.5 6/28/2013 13:30
72-SB-A 4-6 5/29/2013 10:10
72-SB-B 6-7.5 5/29/2013 10:20
72-SB-C 7.5-9.5 5/29/2013 10:50
73-SB-A 2-3.2 5/22/2013 11:35
73-SB-B 7.5-8.5 8/12/2013 9:30
73-SB-C 8-10.5 6/28/2013 14:30
74-SB-A 2-4 5/22/2013 15:00

74-SB-AD 2-4 5/22/2013 15:10
74-SB-B 5.0-6.5 8/12/2013 11:10
74-SB-C 8-11.5 8/1/2013 13:30
75-SB-A 2-4 5/22/2013 13:55
75-SB-B 4-6 5/22/2013 14:55
75-SB-C 8-11.5 7/1/2013 11:05
76-SB-A 2-4 5/23/2013 9:35
76-SB-B 4-6 5/23/2013 9:50
76-SB-C 6-7.4 5/23/2013 10:10
77-SB-A 2-4 5/24/2013 11:55
77-SB-B 4-6 5/24/2013 12:15
77-SB-C 8-15.5 7/1/2013 11:50
78-SB-A 2-4 5/24/2013 11:50
78-SB-B 4-5.5 5/24/2013 12:15
78-SB-C 6-8 6/5/2013 9:45
79-SB-B 2-4 5/23/2013 11:05
79-SB-C 4-6 5/23/2013 11:25
80-SB-A 2-2.5 5/23/2013 10:15
80-SB-B 2.5-3.5 5/23/2013 10:00
80-SB-C 3.5-5.8 5/23/2013 10:45
81-SB-A 2-4 5/14/2013 15:25
81-SB-B 5-6 6/11/2013 13:45
81-SB-C 6-7 6/11/2013 14:10
82-SB-A 4-6 5/15/2013 9:35

82-SB-AD 4-6 5/15/2013 9:36
82-SB-B 5-6 6/11/2013 14:30
82-SB-C 6-7 6/11/2013 14:50
83-SB-A 2-4 5/15/2013 9:15
83-SB-B 6-7 6/11/2013 15:20
83-SB-C 7-8 6/11/2013 15:50
84-SB-A 4-6 5/15/2013 11:05
84-SB-B 7.5-8.5 6/12/2013 10:30
84-SB-C 10.5-15.5 8/9/2013 9:10
85-SB-A 2-4 5/15/2013 11:50
85-SB-B 5.5-6.5 6/12/2013 11:20
85-SB-C 6.5-7.5 6/12/2013 11:40
86-SB-A 2-4 5/15/2013 14:50
86-SB-B 5.5-6.5 6/12/2013 15:50
86-SB-C 6.5-7.0 6/12/2013 16:05

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100 4.4

0.017
0.00002

9.8 37 2303.2

0.01

930 2300
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEASNO MEAS NO MEAS NO MEAS
mg/kgmg/kgmg/kgmg/kgmg/kg mg/kg mg/kg

NO MEASNO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEASNO MEAS NO MEASNO MEAS
SW8260BSW8260B SW8260BSW8260BSW8260B SW8260B

1,2-
DICHLOROETHANE

1,3-DICHLORO-  
BENZENE

1,3-DICHLORO-   
PROPANE

1,4-DICHLORO-  
BENZENE

1,2-DICHLORO-  
BENZENE

1,2-DICHLORO-  
PROPANE

1,2-
DIBROMOETHANE

CHLORODIBROMO- 
METHANE

1,1-
DICHLOROETHENE

1,1-
DICHLOROETHANE

11

TRANS-1,2-
DICHLOROETHENE

DIBROMO-  
METHANE

DICHLORODI-  
FLUOROMETHANE

CIS-1,2-
DICHLOROETHENE

SW8260BSW8260B

16 2300

SW8260B SW8260B SW8260BSW8260BSW8260BSW8260B

15 0.0078 0.21 0.0025 0.290.01 0.02 1.35.8 0.72
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

87-SB-A 2-4 5/28/2013 10:50
87-SB-B 4-6 5/28/2013 11:15
87-SB-C 6.5-7.2 5/28/2013 11:40
88-SB-A 2-3.8 5/24/2013 14:45

88-SB-AD 2-3.8 5/24/2013 14:50
88-SB-B 3.8-4.2 5/24/2013 15:20
88-SB-C 8-11.5 7/2/2013 7:35
89-SB-A 2-4 5/24/2013 10:15
89-SB-B 4-5.9 5/24/2013 10:50
89-SB-C 8-11.5 7/1/2013 12:40
90-SB-A 2-4 5/24/2013 10:00
90-SB-B 4-6 5/24/2013 10:25
90-SB-C 6-7 5/24/2013 11:00
91-SB-A 2-4 5/23/2013 13:45
91-SB-B 4-6 6/4/2013 11:10
91-SB-C 8-14.5 7/1/2013 13:40
92-SB-A 2-3.1 5/23/2013 13:00
92-SB-B 4-6 6/4/2013 11:50
92-SB-C 8-10.5 7/1/2013 14:30
93-SB-A 2-3.1 5/3/2013 12:10
93-SB-B 4-6 6/5/2013 15:15
93-SB-C 6.5-8 6/5/2013 15:30
94-SB-A 2-4 5/24/2013 9:15
94-SB-B 4-6 6/5/2013 10:30
94-SB-C 6-8 6/5/2013 10:45
95-SB-A 4-6 5/23/2013 15:45
95-SB-B 6-8 5/23/2013 16:05
95-SB-C 8-11 7/1/2013 15:10
96-SB-A 2-2.6 5/23/2013 15:15
96-SB-B 4-6 6/5/2013 12:45
96-SB-C 6-8 6/5/2013 13:00
97-SB-A 2-4 5/14/2013 16:10
97-SB-B 4-6 6/10/2013 10:50

97-SB-BD 4-6 6/10/2013 10:35
97-SB-C 6-7 6/10/2013 11:15
98-SB-A 2-4 5/14/2013 10:15
98-SB-B 3.5-4.5 6/11/2013 10:35
98-SB-C 4.5-5.5 6/11/2013 10:45
99-SB-A 2-4 5/14/2013 10:20
99-SB-B 5.5-6 6/11/2013 11:40
99-SB-C 6-7 6/11/2013 12:00
100-SB-A 2-3 5/15/2013 14:55
100-SB-B 5.5-6.5 6/12/2013 9:15
100-SB-C 6.5-7.5 6/12/2013 9:35

100-SB-CD 6.5-7.5 6/12/2013 9:40
101-SB-A 2-3 5/15/2013 16:20
101-SB-B 6.6-7.2 6/12/2013 13:55
101-SB-C 7.2-8.2 6/12/2013 14:10
102-SB-A 2-3.3 5/28/2013 14:50
102-SB-B 5.7-11 8/2/2013 9:10
102-SB-C 11-15 8/2/2013 9:20
103-SB-A 2-3 5/28/2013 13:30
103-SB-B 8-11.5 8/2/2013 10:00
103-SB-C 11.5-14 8/2/2013 10:10
104-SB-A 2-4 5/3/2013 10:40
104-SB-B 4-6 6/5/2013 14:30
104-SB-C 6.5-8 6/5/2013 14:45
105-SB-A 2-4 5/3/2013 10:15
105-SB-B 6-8 6/5/2013 13:40
105-SB-C 8-11 7/1/2013 15:55
106-SB-A 2-4 4/26/2013 9:30
106-SB-B 4-6 4/26/2013 10:00
106-SB-C 6-6.8 4/26/2013 10:35
107-SB-A 2-4 4/26/2013 11:20
107-SB-B 4-6 4/26/2013 11:35
107-SB-C 6-8 4/26/2013 11:55
108-SB-A 2-4 5/14/2013 11:50

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100 4.4

0.017
0.00002

9.8 37 2303.2

0.01

930 2300
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

NO MEASNO MEAS NO MEAS NO MEAS
mg/kgmg/kgmg/kgmg/kgmg/kg mg/kg mg/kg

NO MEASNO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEASNO MEAS NO MEASNO MEAS
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CIS-1,2-
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SW8260BSW8260B

16 2300

SW8260B SW8260B SW8260BSW8260BSW8260BSW8260B

15 0.0078 0.21 0.0025 0.290.01 0.02 1.35.8 0.72
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

108-SB-B 4-4.5 6/10/2013 12:05
108-SB-C 6-7 6/10/2013 14:30
109-SB-A 4-5 5/14/2013 12:20
109-SB-B 4-6 6/10/2013 15:10
109-SB-C 5-7 6/11/2013 10:20

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Exceeds MDEQ - RBSLs Commercial 

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

100 4.4
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mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-SB-A 4-4.8 5/17/2013 11:10
1-SB-B 8-11 8/8/2013 13:10
1-SB-C 11-15 8/8/2013 13:15
2-SB-A 2-4 5/17/2013 12:00
2-SB-B 8-11.5 8/8/2013 11:20
2-SB-C 11.5-15.5 8/8/2013 11:30
3-SB-A 4-5.4 5/17/2013 13:35
3-SB-B 7.5-8.0 8/8/2013 10:00
3-SB-C 8.0-11.5 8/8/2013 10:30
4-SB-A 6-8 5/7/2013 11:20
4-SB-B 8-10.5 6/6/2013 10:20
5-SB-A 6-8 5/7/2013 10:00
5-SB-B 8-12 6/6/2013 9:00
5-SB-C 12-15 6/6/2013 9:15
6-SB-A 4-6 5/9/2013 12:00
6-SB-B 8-12 8/2/2013 10:50
6-SB-C 12-16 8/2/2013 11:10

6-SB-CD 12-16 8/2/2013 11:15
7-SB-A 6-8 5/6/2013 14:20
7-SB-B 8-9.5 5/6/2013 14:30
7-SB-C 12-14 6/6/2013 14:30
8-SB-A 2-4 5/6/2013 15:30
8-SB-B 7.8-8.8 7/11/2013 13:45
8-SB-C 8.8-15 7/31/2013 11:10
9-SB-A 2-4 5/16/2013 14:30
9-SB-B 8-9 7/11/2013 12:23
9-SB-C 8-11 8/1/2013 10:00
10-SB-A 4-6 4/24/2013 11:40
10-SB-B 8-12 7/30/2013 15:25
10-SB-C 12-16 7/30/2013 16:20
11-SB-A 4-6 5/16/2013 15:10
11-SB-B 8-10 6/27/2013 8:50
12-SB-A 2-4 5/7/2013 14:40
12-SB-B 8-9 7/11/2013 9:50
12-SB-C 12-15 7/31/2013 7:30
13-SB-A 6-6.6 5/7/2013 13:05
13-SB-B 8-11.5 7/31/2013 8:20
13-SB-C 11.5-14.5 7/31/2013 8:30
14-SB-A 6-8 4/29/2013 11:55
14-SB-B 6-12 6/6/2013 12:15
14-SB-C 12-15 6/6/2013 12:30
15-SB-A 4-6 5/8/2013 15:45

15-SB-AD 4-6 5/8/2013 15:47
15-SB-B 7.8-8.8 7/12/2013 10:25
15-SB-C 8-14 8/2/2013 11:40
16-SB-A 4-6 5/9/2013 16:15
16-SB-B 8-9.5 5/9/2013 16:55
16-SB-C 8-13 8/2/2013 12:25
17-SB-A 4-6 5/10/2013 12:00
17-SB-B 6-8 5/10/2013 12:50
17-SB-C 8-9.2 5/10/2013 13:33
18-SB-A 2-4 5/8/2013 11:33
18-SB-B 7.7-8.5 7/12/2013 11:15
18-SB-C 8-11.5 8/2/2013 13:10

18-SB-CD 8-11.5 8/2/2013 13:15
19-SB-A 4-4.8 5/2/2013 12:30
19-SB-B 6.5-8.0 8/9/2013 9:55
19-SB-C 8.0-15.5 8/9/2013 10:55
20-SB-A 4-6 4/24/2013 9:50
20-SB-B 6-8 4/24/2013 10:00
20-SB-C 9-15 8/1/2013 9:00
21-SB-A 4-6 5/13/2013 11:00
21-SB-B 7-8 6/11/2013 10:10
21-SB-C 8-11.5 6/27/2013 11:00
22-SB-A 6-8 5/16/2013 11:32
22-SB-B 8-10 5/16/2013 11:58
22-SB-C 10-10.5 5/16/2013 12:20

MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

23-SB-A 6-8 5/16/2013 11:50
23-SB-B 8-10 5/16/2013 12:20
23-SB-C 10.5-11.5 5/16/2013 13:00
25-SB-A 2-4 4/29/2013 15:30

25-SB-AD 2-4 4/29/2013 15:32
25-SB-B 7-8 8/8/2013 9:15
25-SB-C 8-11.5 7/31/2013 9:20
26-SB-A 6-8 4/30/2013 12:25
26-SB-B 8.1-11 7/31/2013 12:10
26-SB-C 11-14.5 7/31/2013 12:30
27-SB-A 6-7 4/30/2013 10:10
27-SB-B 7.5-8.5 7/9/2013 14:33
27-SB-C 8-13 7/31/2013 13:10
28-SB-A 6-7.3 4/30/2013 15:00
28-SB-B 7.3-8.5 7/9/2013 15:30
28-SB-C 8-11.5 7/31/2013 13:55
29-SB-A 6-6.7 5/1/2013 15:20
29-SB-B 6.7-8 6/11/2013 12:15
29-SB-C 8-11.5 6/28/2013 12:30
30-SB-A 4-6 5/1/2013 10:00
30-SB-B 8-9.9 5/1/2013 10:50
30-SB-C 9.9-15 8/1/2013 8:00
31-SB-A 6-7.5 5/2/2013 11:50
31-SB-B 5.5-7 8/7/2013 9:40
31-SB-C 8-11.5 6/28/2013 10:00
32-SB-A 2-4 5/2/2013 9:30
32-SB-B 5-7.5 6/6/2013 16:25

32-SB-BD 5-7.5 6/6/2013 16:30
32-SB-C 8-12 6/6/2013 16:00
33-SB-A 4-6 5/2/2013 13:55
33-SB-B 8-9 5/2/2013 14:30
33-SB-C 12-16 6/6/2013 17:35
34-SB-A 6-8 6/10/2013 12:45

34-SB-AD 6-8 6/10/2013 12:50
34-SB-B 8-11.5 6/28/2013 11:10
34-SB-C 11.5-15 6/28/2013 11:20
35-SB-A 4-6 5/6/2013 11:20
35-SB-B 8.5-11 6/7/2013 9:10
35-SB-C 15-20 6/7/2013 9:25
36-SB-A 2-4 5/13/2013 12:15
36-SB-B 6-8 5/13/2013 12:30
36-SB-C 8-10 5/13/2013 13:00
37-SB-A 2-4 5/13/2013 15:00
37-SB-B 8-11.5 6/27/2013 11:35
37-SB-C 11.5-15.5 6/27/2013 12:25

37-SB-CD 11.5-15.5 6/27/2013 12:30
38-SB-A 2-4 5/16/2013 9:10
38-SB-B 6-8 6/7/2013 13:50
38-SB-C 8-10 6/27/2013 10:10
39-SB-A 2-4 4/26/2013 15:20
39-SB-B 8-11.5 6/27/2013 14:15
39-SB-C 11.5-15.5 6/27/2013 13:35
40-SB-A 6-7.5 4/29/2013 15:15
40-SB-B 8-11.5 6/28/2013 7:15
40-SB-C 11.5-19.5 6/28/2013 8:05
41-SB-A 6-6.6 4/30/2013 13:40
41-SB-B 8-9.2 7/10/2013 14:00
41-SB-C 12-16 8/1/2013 15:55

41-SB-CD 12-16 8/1/2013 15:59
42-SB-A 6-7 4/30/2013 10:25
42-SB-B 7.2-82 7/10/2013 10:55
42-SB-C 8-11.5 7/31/2013 15:15
43-SB-A 2-4 4/30/2013 14:45
43-SB-B 6-8 7/10/2013 11:22
43-SB-C 8.3-11.5 7/31/2013 14:40
44-SB-A 2-4 5/1/2013 13:25
44-SB-B 2-4 5/1/2013 12:25

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12

< 0.20 < 0.20 < 0.20 < 0.20 3.2 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 1.4
< 0.20 < 0.20 < 0.20 < 0.20 4.4 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 2.1
< 0.23 < 0.23 < 0.23 < 0.23 6.0 < 0.23 < 0.23 < 4.6 < 0.23 < 0.23 < 0.23 < 0.23 0.093 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 18 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.70
< 0.20 < 0.20 < 0.20 < 0.20 48 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 2.2
< 0.20 < 0.20 < 0.20 < 0.20 12 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.89

< 0.20 < 0.20 < 0.20 < 0.20 24 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.97
< 0.20 < 0.20 < 0.20 < 0.20 0.90 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 9.5 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.48

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 0.33 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.025 J
< 0.20 < 0.20 < 0.20 < 0.20 3.5 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.035 J
< 0.20 < 0.20 < 0.20 < 0.20 1.0 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 0.15 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.25 < 0.25 < 0.25 < 0.25 8.7 < 0.25 < 0.25 < 4.9 < 0.25 < 0.25 < 0.25 < 0.25 0.13 J
< 0.20 < 0.20 < 0.20 < 0.20 2.0 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 3.9 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.19 J
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

44-SB-C 4-6 5/1/2013 12:30
45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35
45-SB-C 8-11.5 8/9/2013 14:10
46-SB-A 4-6 5/1/2013 15:05
46-SB-B 5-6.2 8/6/2013 11:25

46-SB-BD 5-6.2 8/6/2013 11:30
46-SB-C 8-11.5 6/28/2013 8:50
47-SB-A 6-7.7 5/2/2013 9:45
47-SB-B 5-7 8/6/2013 14:25

47-SB-BD 5-7 8/6/2013 14:30
47-SB-C 8-10 6/27/2013 16:50
48-SB-A 4-6 4/25/2013 14:00
48-SB-B 6-8 4/25/2013 14:35
48-SB-C 8-9.2 4/25/2013 15:00

48-SB-CD 8-9.2 4/25/2013 15:03
49-SB-A 6-7.2 4/25/2013 12:30
49-SB-B 8-11.5 6/27/2013 15:15
49-SB-C 11.5-14.5 6/27/2013 16:00
50-SB-A 6-8 4/25/2013 10:40
50-SB-B 8-11.5 7/31/2013 9:55
50-SB-C 11.5-14 7/31/2013 10:10
51-SB-A 4-6 4/24/2013 15:00
51-SB-B 8-9 6/7/2013 10:45
51-SB-C 9-12 6/7/2013 11:00
52-SB-A 4-6 5/17/2013 15:20
52-SB-B 6-8 5/17/2013 16:05
52-SB-C 8-10 5/17/2013 16:40
53-SB-A 2-2.9 5/21/2013 11:00
53-SB-B 6-8 5/23/2013 11:30
53-SB-C 10-12 6/5/2013 15:10
54-SB-A 6-7 5/20/2013 14:05
54-SB-B 8-8.5 5/23/2013 15:45
54-SB-C 7-10 6/5/2013 16:40
55-SB-A 4-5.75 5/21/2013 10:00
55-SB-B 5.5-7.5 8/8/2013 15:25
55-SB-C 6-8 6/5/2013 17:40
56-SB-A 6-8 5/20/2013 14:30
56-SB-B 6.5-8.5 8/12/2013 10:40
56-SB-C 8-10 6/5/2013 18:25
57-SB-A 4-6 5/21/2013 12:00
57-SB-B 6-8 5/21/2013 12:35
57-SB-C 8-12 7/2/2013 9:25
58-SB-A 6-8 5/22/2013 10:40
58-SB-B 10-10.8 5/22/2013 11:40
58-SB-C 10.8-14 8/1/2013 12:15
59-SB-A 4-6 5/22/2013 13:15
59-SB-B 6-8 5/28/2013 11:40
59-SB-C 8-8.7 5/28/2013 15:00
60-SB-A 4-5.3 5/22/2013 9:45
60-SB-B 6-8 5/28/2013 11:00
60-SB-C 8-15.5 7/1/2013 16:40
61-SB-A 2-4 5/21/2013 15:25
61-SB-B 6-8 5/21/2013 15:45
61-SB-C 8-9 5/21/2013 16:00
62-SB-A 4-6 5/21/2013 15:00
62-SB-B 6-8 5/21/2013 15:05
62-SB-C 8-9 8/1/2013 13:00
63-SB-A 2-4 5/21/2013 14:15
63-SB-B 4-5.3 5/21/2013 14:35
63-SB-C 6-8 5/28/2013 10:00
64-SB-A 4-6 5/21/2013 12:15
64-SB-B 6-6.7 5/21/2013 12:35
64-SB-C 8-15.5 7/2/2013 8:45
65-SB-A 6-8 5/28/2013 16:10
65-SB-B 8-11.5 8/1/2013 11:30
65-SB-C 11.5-15 8/1/2013 11:40

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12

< 0.20 < 0.20 < 0.20 < 0.20 0.46 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.032 J
< 0.20 < 0.20 < 0.20 < 0.20 8.5 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.43
< 0.20 < 0.20 < 0.20 < 0.20 0.93 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.037 J

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

66-SB-A 6-7 5/30/2013 15:30
66-SB-B 2-4 5/31/2013 9:30
66-SB-C 4-5.5 5/31/2013 9:45
67-SB-A 4-6 5/30/2013 10:50

67-SB-AD 4-6 5/30/2013 10:55
67-SB-B 6-7 5/30/2013 11:20

67-SB-BD 6-7 5/30/2013 11:25
67-SB-C 8-16 7/2/2013 10:10
68-SB-A 2-4 5/30/2013 12:45
68-SB-B 4-6 6/6/2013 11:30
68-SB-C 6-8 6/6/2013 11:45
69-SB-A 2-4 5/30/2013 13:10
69-SB-B 4-6 6/6/2013 10:40
69-SB-C 8-10 7/2/2013 11:15
70-SB-A 2-4 5/30/2013 14:45
70-SB-B 4-6 6/6/2013 9:40
70-SB-C 6-8 6/6/2013 10:00
71-SB-A 2-4 5/30/2013 10:25

71-SB-AD 2-4 5/30/2013 10:30
71-SB-B 6-8 6/3/2013 14:05
71-SB-C 8-11.5 6/28/2013 13:30
72-SB-A 4-6 5/29/2013 10:10
72-SB-B 6-7.5 5/29/2013 10:20
72-SB-C 7.5-9.5 5/29/2013 10:50
73-SB-A 2-3.2 5/22/2013 11:35
73-SB-B 7.5-8.5 8/12/2013 9:30
73-SB-C 8-10.5 6/28/2013 14:30
74-SB-A 2-4 5/22/2013 15:00

74-SB-AD 2-4 5/22/2013 15:10
74-SB-B 5.0-6.5 8/12/2013 11:10
74-SB-C 8-11.5 8/1/2013 13:30
75-SB-A 2-4 5/22/2013 13:55
75-SB-B 4-6 5/22/2013 14:55
75-SB-C 8-11.5 7/1/2013 11:05
76-SB-A 2-4 5/23/2013 9:35
76-SB-B 4-6 5/23/2013 9:50
76-SB-C 6-7.4 5/23/2013 10:10
77-SB-A 2-4 5/24/2013 11:55
77-SB-B 4-6 5/24/2013 12:15
77-SB-C 8-15.5 7/1/2013 11:50
78-SB-A 2-4 5/24/2013 11:50
78-SB-B 4-5.5 5/24/2013 12:15
78-SB-C 6-8 6/5/2013 9:45
79-SB-B 2-4 5/23/2013 11:05
79-SB-C 4-6 5/23/2013 11:25
80-SB-A 2-2.5 5/23/2013 10:15
80-SB-B 2.5-3.5 5/23/2013 10:00
80-SB-C 3.5-5.8 5/23/2013 10:45
81-SB-A 2-4 5/14/2013 15:25
81-SB-B 5-6 6/11/2013 13:45
81-SB-C 6-7 6/11/2013 14:10
82-SB-A 4-6 5/15/2013 9:35

82-SB-AD 4-6 5/15/2013 9:36
82-SB-B 5-6 6/11/2013 14:30
82-SB-C 6-7 6/11/2013 14:50
83-SB-A 2-4 5/15/2013 9:15
83-SB-B 6-7 6/11/2013 15:20
83-SB-C 7-8 6/11/2013 15:50
84-SB-A 4-6 5/15/2013 11:05
84-SB-B 7.5-8.5 6/12/2013 10:30
84-SB-C 10.5-15.5 8/9/2013 9:10
85-SB-A 2-4 5/15/2013 11:50
85-SB-B 5.5-6.5 6/12/2013 11:20
85-SB-C 6.5-7.5 6/12/2013 11:40
86-SB-A 2-4 5/15/2013 14:50
86-SB-B 5.5-6.5 6/12/2013 15:50
86-SB-C 6.5-7.0 6/12/2013 16:05

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

87-SB-A 2-4 5/28/2013 10:50
87-SB-B 4-6 5/28/2013 11:15
87-SB-C 6.5-7.2 5/28/2013 11:40
88-SB-A 2-3.8 5/24/2013 14:45

88-SB-AD 2-3.8 5/24/2013 14:50
88-SB-B 3.8-4.2 5/24/2013 15:20
88-SB-C 8-11.5 7/2/2013 7:35
89-SB-A 2-4 5/24/2013 10:15
89-SB-B 4-5.9 5/24/2013 10:50
89-SB-C 8-11.5 7/1/2013 12:40
90-SB-A 2-4 5/24/2013 10:00
90-SB-B 4-6 5/24/2013 10:25
90-SB-C 6-7 5/24/2013 11:00
91-SB-A 2-4 5/23/2013 13:45
91-SB-B 4-6 6/4/2013 11:10
91-SB-C 8-14.5 7/1/2013 13:40
92-SB-A 2-3.1 5/23/2013 13:00
92-SB-B 4-6 6/4/2013 11:50
92-SB-C 8-10.5 7/1/2013 14:30
93-SB-A 2-3.1 5/3/2013 12:10
93-SB-B 4-6 6/5/2013 15:15
93-SB-C 6.5-8 6/5/2013 15:30
94-SB-A 2-4 5/24/2013 9:15
94-SB-B 4-6 6/5/2013 10:30
94-SB-C 6-8 6/5/2013 10:45
95-SB-A 4-6 5/23/2013 15:45
95-SB-B 6-8 5/23/2013 16:05
95-SB-C 8-11 7/1/2013 15:10
96-SB-A 2-2.6 5/23/2013 15:15
96-SB-B 4-6 6/5/2013 12:45
96-SB-C 6-8 6/5/2013 13:00
97-SB-A 2-4 5/14/2013 16:10
97-SB-B 4-6 6/10/2013 10:50

97-SB-BD 4-6 6/10/2013 10:35
97-SB-C 6-7 6/10/2013 11:15
98-SB-A 2-4 5/14/2013 10:15
98-SB-B 3.5-4.5 6/11/2013 10:35
98-SB-C 4.5-5.5 6/11/2013 10:45
99-SB-A 2-4 5/14/2013 10:20
99-SB-B 5.5-6 6/11/2013 11:40
99-SB-C 6-7 6/11/2013 12:00
100-SB-A 2-3 5/15/2013 14:55
100-SB-B 5.5-6.5 6/12/2013 9:15
100-SB-C 6.5-7.5 6/12/2013 9:35

100-SB-CD 6.5-7.5 6/12/2013 9:40
101-SB-A 2-3 5/15/2013 16:20
101-SB-B 6.6-7.2 6/12/2013 13:55
101-SB-C 7.2-8.2 6/12/2013 14:10
102-SB-A 2-3.3 5/28/2013 14:50
102-SB-B 5.7-11 8/2/2013 9:10
102-SB-C 11-15 8/2/2013 9:20
103-SB-A 2-3 5/28/2013 13:30
103-SB-B 8-11.5 8/2/2013 10:00
103-SB-C 11.5-14 8/2/2013 10:10
104-SB-A 2-4 5/3/2013 10:40
104-SB-B 4-6 6/5/2013 14:30
104-SB-C 6.5-8 6/5/2013 14:45
105-SB-A 2-4 5/3/2013 10:15
105-SB-B 6-8 6/5/2013 13:40
105-SB-C 8-11 7/1/2013 15:55
106-SB-A 2-4 4/26/2013 9:30
106-SB-B 4-6 4/26/2013 10:00
106-SB-C 6-6.8 4/26/2013 10:35
107-SB-A 2-4 4/26/2013 11:20
107-SB-B 4-6 4/26/2013 11:35
107-SB-C 6-8 4/26/2013 11:55
108-SB-A 2-4 5/14/2013 11:50

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

108-SB-B 4-4.5 6/10/2013 12:05
108-SB-C 6-7 6/10/2013 14:30
109-SB-A 4-5 5/14/2013 12:20
109-SB-B 4-6 6/10/2013 15:10
109-SB-C 5-7 6/11/2013 10:20

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Exceeds MDEQ - RBSLs Commercial 

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.7

1.1 0.0022 0.0078
100.0810

10035001000 8.8
mg/kg mg/kgmg/kg mg/kgmg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kgmg/kg mg/kg

NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260BSW8260B SW8260BSW8260B SW8260BSW8260B SW8260B SW8260BSW8260B

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDEETHYLBENZENE

CIS-1,3-DICHLORO-
PROPENE

SW8260B SW8260B SW8260B
TOLUENESTYRENE

TETRACHLORO-  
ETHENE

1,1,2,2-
TETRACHLORO-  

ETHANE

1,1,1,2-
TETRACHLORO-  

ETHANE
2,2-DICHLORO-  

PROPANE

19000

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B

1,1-DICHLORO-  
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

0.0230.013 12
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-SB-A 4-4.8 5/17/2013 11:10
1-SB-B 8-11 8/8/2013 13:10
1-SB-C 11-15 8/8/2013 13:15
2-SB-A 2-4 5/17/2013 12:00
2-SB-B 8-11.5 8/8/2013 11:20
2-SB-C 11.5-15.5 8/8/2013 11:30
3-SB-A 4-5.4 5/17/2013 13:35
3-SB-B 7.5-8.0 8/8/2013 10:00
3-SB-C 8.0-11.5 8/8/2013 10:30
4-SB-A 6-8 5/7/2013 11:20
4-SB-B 8-10.5 6/6/2013 10:20
5-SB-A 6-8 5/7/2013 10:00
5-SB-B 8-12 6/6/2013 9:00
5-SB-C 12-15 6/6/2013 9:15
6-SB-A 4-6 5/9/2013 12:00
6-SB-B 8-12 8/2/2013 10:50
6-SB-C 12-16 8/2/2013 11:10

6-SB-CD 12-16 8/2/2013 11:15
7-SB-A 6-8 5/6/2013 14:20
7-SB-B 8-9.5 5/6/2013 14:30
7-SB-C 12-14 6/6/2013 14:30
8-SB-A 2-4 5/6/2013 15:30
8-SB-B 7.8-8.8 7/11/2013 13:45
8-SB-C 8.8-15 7/31/2013 11:10
9-SB-A 2-4 5/16/2013 14:30
9-SB-B 8-9 7/11/2013 12:23
9-SB-C 8-11 8/1/2013 10:00
10-SB-A 4-6 4/24/2013 11:40
10-SB-B 8-12 7/30/2013 15:25
10-SB-C 12-16 7/30/2013 16:20
11-SB-A 4-6 5/16/2013 15:10
11-SB-B 8-10 6/27/2013 8:50
12-SB-A 2-4 5/7/2013 14:40
12-SB-B 8-9 7/11/2013 9:50
12-SB-C 12-15 7/31/2013 7:30
13-SB-A 6-6.6 5/7/2013 13:05
13-SB-B 8-11.5 7/31/2013 8:20
13-SB-C 11.5-14.5 7/31/2013 8:30
14-SB-A 6-8 4/29/2013 11:55
14-SB-B 6-12 6/6/2013 12:15
14-SB-C 12-15 6/6/2013 12:30
15-SB-A 4-6 5/8/2013 15:45

15-SB-AD 4-6 5/8/2013 15:47
15-SB-B 7.8-8.8 7/12/2013 10:25
15-SB-C 8-14 8/2/2013 11:40
16-SB-A 4-6 5/9/2013 16:15
16-SB-B 8-9.5 5/9/2013 16:55
16-SB-C 8-13 8/2/2013 12:25
17-SB-A 4-6 5/10/2013 12:00
17-SB-B 6-8 5/10/2013 12:50
17-SB-C 8-9.2 5/10/2013 13:33
18-SB-A 2-4 5/8/2013 11:33
18-SB-B 7.7-8.5 7/12/2013 11:15
18-SB-C 8-11.5 8/2/2013 13:10

18-SB-CD 8-11.5 8/2/2013 13:15
19-SB-A 4-4.8 5/2/2013 12:30
19-SB-B 6.5-8.0 8/9/2013 9:55
19-SB-C 8.0-15.5 8/9/2013 10:55
20-SB-A 4-6 4/24/2013 9:50
20-SB-B 6-8 4/24/2013 10:00
20-SB-C 9-15 8/1/2013 9:00
21-SB-A 4-6 5/13/2013 11:00
21-SB-B 7-8 6/11/2013 10:10
21-SB-C 8-11.5 6/27/2013 11:00
22-SB-A 6-8 5/16/2013 11:32
22-SB-B 8-10 5/16/2013 11:58
22-SB-C 10-10.5 5/16/2013 12:20

MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

23-SB-A 6-8 5/16/2013 11:50
23-SB-B 8-10 5/16/2013 12:20
23-SB-C 10.5-11.5 5/16/2013 13:00
25-SB-A 2-4 4/29/2013 15:30

25-SB-AD 2-4 4/29/2013 15:32
25-SB-B 7-8 8/8/2013 9:15
25-SB-C 8-11.5 7/31/2013 9:20
26-SB-A 6-8 4/30/2013 12:25
26-SB-B 8.1-11 7/31/2013 12:10
26-SB-C 11-14.5 7/31/2013 12:30
27-SB-A 6-7 4/30/2013 10:10
27-SB-B 7.5-8.5 7/9/2013 14:33
27-SB-C 8-13 7/31/2013 13:10
28-SB-A 6-7.3 4/30/2013 15:00
28-SB-B 7.3-8.5 7/9/2013 15:30
28-SB-C 8-11.5 7/31/2013 13:55
29-SB-A 6-6.7 5/1/2013 15:20
29-SB-B 6.7-8 6/11/2013 12:15
29-SB-C 8-11.5 6/28/2013 12:30
30-SB-A 4-6 5/1/2013 10:00
30-SB-B 8-9.9 5/1/2013 10:50
30-SB-C 9.9-15 8/1/2013 8:00
31-SB-A 6-7.5 5/2/2013 11:50
31-SB-B 5.5-7 8/7/2013 9:40
31-SB-C 8-11.5 6/28/2013 10:00
32-SB-A 2-4 5/2/2013 9:30
32-SB-B 5-7.5 6/6/2013 16:25

32-SB-BD 5-7.5 6/6/2013 16:30
32-SB-C 8-12 6/6/2013 16:00
33-SB-A 4-6 5/2/2013 13:55
33-SB-B 8-9 5/2/2013 14:30
33-SB-C 12-16 6/6/2013 17:35
34-SB-A 6-8 6/10/2013 12:45

34-SB-AD 6-8 6/10/2013 12:50
34-SB-B 8-11.5 6/28/2013 11:10
34-SB-C 11.5-15 6/28/2013 11:20
35-SB-A 4-6 5/6/2013 11:20
35-SB-B 8.5-11 6/7/2013 9:10
35-SB-C 15-20 6/7/2013 9:25
36-SB-A 2-4 5/13/2013 12:15
36-SB-B 6-8 5/13/2013 12:30
36-SB-C 8-10 5/13/2013 13:00
37-SB-A 2-4 5/13/2013 15:00
37-SB-B 8-11.5 6/27/2013 11:35
37-SB-C 11.5-15.5 6/27/2013 12:25

37-SB-CD 11.5-15.5 6/27/2013 12:30
38-SB-A 2-4 5/16/2013 9:10
38-SB-B 6-8 6/7/2013 13:50
38-SB-C 8-10 6/27/2013 10:10
39-SB-A 2-4 4/26/2013 15:20
39-SB-B 8-11.5 6/27/2013 14:15
39-SB-C 11.5-15.5 6/27/2013 13:35
40-SB-A 6-7.5 4/29/2013 15:15
40-SB-B 8-11.5 6/28/2013 7:15
40-SB-C 11.5-19.5 6/28/2013 8:05
41-SB-A 6-6.6 4/30/2013 13:40
41-SB-B 8-9.2 7/10/2013 14:00
41-SB-C 12-16 8/1/2013 15:55

41-SB-CD 12-16 8/1/2013 15:59
42-SB-A 6-7 4/30/2013 10:25
42-SB-B 7.2-82 7/10/2013 10:55
42-SB-C 8-11.5 7/31/2013 15:15
43-SB-A 2-4 4/30/2013 14:45
43-SB-B 6-8 7/10/2013 11:22
43-SB-C 8.3-11.5 7/31/2013 14:40
44-SB-A 2-4 5/1/2013 13:25
44-SB-B 2-4 5/1/2013 12:25

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 12 4.1 16
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 15 5.3 20
< 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 2.3 0.42 2.7
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.11 J < 0.20 0.11 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 34 1.4 36
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 93 4.1 97
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 17 1.4 18

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 41 2.4 43
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 3.7 0.39 4.1
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 13 5.1 18

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.11 J 0.11 J

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.055 J 0.11 J 0.16 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.35 0.35
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.064 J 0.11 J 0.17 J
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 1.2 0.76 2.0
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.28 0.19 J 0.47

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 1.3 1.2 2.5
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

44-SB-C 4-6 5/1/2013 12:30
45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35
45-SB-C 8-11.5 8/9/2013 14:10
46-SB-A 4-6 5/1/2013 15:05
46-SB-B 5-6.2 8/6/2013 11:25

46-SB-BD 5-6.2 8/6/2013 11:30
46-SB-C 8-11.5 6/28/2013 8:50
47-SB-A 6-7.7 5/2/2013 9:45
47-SB-B 5-7 8/6/2013 14:25

47-SB-BD 5-7 8/6/2013 14:30
47-SB-C 8-10 6/27/2013 16:50
48-SB-A 4-6 4/25/2013 14:00
48-SB-B 6-8 4/25/2013 14:35
48-SB-C 8-9.2 4/25/2013 15:00

48-SB-CD 8-9.2 4/25/2013 15:03
49-SB-A 6-7.2 4/25/2013 12:30
49-SB-B 8-11.5 6/27/2013 15:15
49-SB-C 11.5-14.5 6/27/2013 16:00
50-SB-A 6-8 4/25/2013 10:40
50-SB-B 8-11.5 7/31/2013 9:55
50-SB-C 11.5-14 7/31/2013 10:10
51-SB-A 4-6 4/24/2013 15:00
51-SB-B 8-9 6/7/2013 10:45
51-SB-C 9-12 6/7/2013 11:00
52-SB-A 4-6 5/17/2013 15:20
52-SB-B 6-8 5/17/2013 16:05
52-SB-C 8-10 5/17/2013 16:40
53-SB-A 2-2.9 5/21/2013 11:00
53-SB-B 6-8 5/23/2013 11:30
53-SB-C 10-12 6/5/2013 15:10
54-SB-A 6-7 5/20/2013 14:05
54-SB-B 8-8.5 5/23/2013 15:45
54-SB-C 7-10 6/5/2013 16:40
55-SB-A 4-5.75 5/21/2013 10:00
55-SB-B 5.5-7.5 8/8/2013 15:25
55-SB-C 6-8 6/5/2013 17:40
56-SB-A 6-8 5/20/2013 14:30
56-SB-B 6.5-8.5 8/12/2013 10:40
56-SB-C 8-10 6/5/2013 18:25
57-SB-A 4-6 5/21/2013 12:00
57-SB-B 6-8 5/21/2013 12:35
57-SB-C 8-12 7/2/2013 9:25
58-SB-A 6-8 5/22/2013 10:40
58-SB-B 10-10.8 5/22/2013 11:40
58-SB-C 10.8-14 8/1/2013 12:15
59-SB-A 4-6 5/22/2013 13:15
59-SB-B 6-8 5/28/2013 11:40
59-SB-C 8-8.7 5/28/2013 15:00
60-SB-A 4-5.3 5/22/2013 9:45
60-SB-B 6-8 5/28/2013 11:00
60-SB-C 8-15.5 7/1/2013 16:40
61-SB-A 2-4 5/21/2013 15:25
61-SB-B 6-8 5/21/2013 15:45
61-SB-C 8-9 5/21/2013 16:00
62-SB-A 4-6 5/21/2013 15:00
62-SB-B 6-8 5/21/2013 15:05
62-SB-C 8-9 8/1/2013 13:00
63-SB-A 2-4 5/21/2013 14:15
63-SB-B 4-5.3 5/21/2013 14:35
63-SB-C 6-8 5/28/2013 10:00
64-SB-A 4-6 5/21/2013 12:15
64-SB-B 6-6.7 5/21/2013 12:35
64-SB-C 8-15.5 7/2/2013 8:45
65-SB-A 6-8 5/28/2013 16:10
65-SB-B 8-11.5 8/1/2013 11:30
65-SB-C 11.5-15 8/1/2013 11:40

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.31 0.20 J 0.50
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 21 2.4 23
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 1.5 0.22 1.8

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

66-SB-A 6-7 5/30/2013 15:30
66-SB-B 2-4 5/31/2013 9:30
66-SB-C 4-5.5 5/31/2013 9:45
67-SB-A 4-6 5/30/2013 10:50

67-SB-AD 4-6 5/30/2013 10:55
67-SB-B 6-7 5/30/2013 11:20

67-SB-BD 6-7 5/30/2013 11:25
67-SB-C 8-16 7/2/2013 10:10
68-SB-A 2-4 5/30/2013 12:45
68-SB-B 4-6 6/6/2013 11:30
68-SB-C 6-8 6/6/2013 11:45
69-SB-A 2-4 5/30/2013 13:10
69-SB-B 4-6 6/6/2013 10:40
69-SB-C 8-10 7/2/2013 11:15
70-SB-A 2-4 5/30/2013 14:45
70-SB-B 4-6 6/6/2013 9:40
70-SB-C 6-8 6/6/2013 10:00
71-SB-A 2-4 5/30/2013 10:25

71-SB-AD 2-4 5/30/2013 10:30
71-SB-B 6-8 6/3/2013 14:05
71-SB-C 8-11.5 6/28/2013 13:30
72-SB-A 4-6 5/29/2013 10:10
72-SB-B 6-7.5 5/29/2013 10:20
72-SB-C 7.5-9.5 5/29/2013 10:50
73-SB-A 2-3.2 5/22/2013 11:35
73-SB-B 7.5-8.5 8/12/2013 9:30
73-SB-C 8-10.5 6/28/2013 14:30
74-SB-A 2-4 5/22/2013 15:00

74-SB-AD 2-4 5/22/2013 15:10
74-SB-B 5.0-6.5 8/12/2013 11:10
74-SB-C 8-11.5 8/1/2013 13:30
75-SB-A 2-4 5/22/2013 13:55
75-SB-B 4-6 5/22/2013 14:55
75-SB-C 8-11.5 7/1/2013 11:05
76-SB-A 2-4 5/23/2013 9:35
76-SB-B 4-6 5/23/2013 9:50
76-SB-C 6-7.4 5/23/2013 10:10
77-SB-A 2-4 5/24/2013 11:55
77-SB-B 4-6 5/24/2013 12:15
77-SB-C 8-15.5 7/1/2013 11:50
78-SB-A 2-4 5/24/2013 11:50
78-SB-B 4-5.5 5/24/2013 12:15
78-SB-C 6-8 6/5/2013 9:45
79-SB-B 2-4 5/23/2013 11:05
79-SB-C 4-6 5/23/2013 11:25
80-SB-A 2-2.5 5/23/2013 10:15
80-SB-B 2.5-3.5 5/23/2013 10:00
80-SB-C 3.5-5.8 5/23/2013 10:45
81-SB-A 2-4 5/14/2013 15:25
81-SB-B 5-6 6/11/2013 13:45
81-SB-C 6-7 6/11/2013 14:10
82-SB-A 4-6 5/15/2013 9:35

82-SB-AD 4-6 5/15/2013 9:36
82-SB-B 5-6 6/11/2013 14:30
82-SB-C 6-7 6/11/2013 14:50
83-SB-A 2-4 5/15/2013 9:15
83-SB-B 6-7 6/11/2013 15:20
83-SB-C 7-8 6/11/2013 15:50
84-SB-A 4-6 5/15/2013 11:05
84-SB-B 7.5-8.5 6/12/2013 10:30
84-SB-C 10.5-15.5 8/9/2013 9:10
85-SB-A 2-4 5/15/2013 11:50
85-SB-B 5.5-6.5 6/12/2013 11:20
85-SB-C 6.5-7.5 6/12/2013 11:40
86-SB-A 2-4 5/15/2013 14:50
86-SB-B 5.5-6.5 6/12/2013 15:50
86-SB-C 6.5-7.0 6/12/2013 16:05

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

87-SB-A 2-4 5/28/2013 10:50
87-SB-B 4-6 5/28/2013 11:15
87-SB-C 6.5-7.2 5/28/2013 11:40
88-SB-A 2-3.8 5/24/2013 14:45

88-SB-AD 2-3.8 5/24/2013 14:50
88-SB-B 3.8-4.2 5/24/2013 15:20
88-SB-C 8-11.5 7/2/2013 7:35
89-SB-A 2-4 5/24/2013 10:15
89-SB-B 4-5.9 5/24/2013 10:50
89-SB-C 8-11.5 7/1/2013 12:40
90-SB-A 2-4 5/24/2013 10:00
90-SB-B 4-6 5/24/2013 10:25
90-SB-C 6-7 5/24/2013 11:00
91-SB-A 2-4 5/23/2013 13:45
91-SB-B 4-6 6/4/2013 11:10
91-SB-C 8-14.5 7/1/2013 13:40
92-SB-A 2-3.1 5/23/2013 13:00
92-SB-B 4-6 6/4/2013 11:50
92-SB-C 8-10.5 7/1/2013 14:30
93-SB-A 2-3.1 5/3/2013 12:10
93-SB-B 4-6 6/5/2013 15:15
93-SB-C 6.5-8 6/5/2013 15:30
94-SB-A 2-4 5/24/2013 9:15
94-SB-B 4-6 6/5/2013 10:30
94-SB-C 6-8 6/5/2013 10:45
95-SB-A 4-6 5/23/2013 15:45
95-SB-B 6-8 5/23/2013 16:05
95-SB-C 8-11 7/1/2013 15:10
96-SB-A 2-2.6 5/23/2013 15:15
96-SB-B 4-6 6/5/2013 12:45
96-SB-C 6-8 6/5/2013 13:00
97-SB-A 2-4 5/14/2013 16:10
97-SB-B 4-6 6/10/2013 10:50

97-SB-BD 4-6 6/10/2013 10:35
97-SB-C 6-7 6/10/2013 11:15
98-SB-A 2-4 5/14/2013 10:15
98-SB-B 3.5-4.5 6/11/2013 10:35
98-SB-C 4.5-5.5 6/11/2013 10:45
99-SB-A 2-4 5/14/2013 10:20
99-SB-B 5.5-6 6/11/2013 11:40
99-SB-C 6-7 6/11/2013 12:00
100-SB-A 2-3 5/15/2013 14:55
100-SB-B 5.5-6.5 6/12/2013 9:15
100-SB-C 6.5-7.5 6/12/2013 9:35

100-SB-CD 6.5-7.5 6/12/2013 9:40
101-SB-A 2-3 5/15/2013 16:20
101-SB-B 6.6-7.2 6/12/2013 13:55
101-SB-C 7.2-8.2 6/12/2013 14:10
102-SB-A 2-3.3 5/28/2013 14:50
102-SB-B 5.7-11 8/2/2013 9:10
102-SB-C 11-15 8/2/2013 9:20
103-SB-A 2-3 5/28/2013 13:30
103-SB-B 8-11.5 8/2/2013 10:00
103-SB-C 11.5-14 8/2/2013 10:10
104-SB-A 2-4 5/3/2013 10:40
104-SB-B 4-6 6/5/2013 14:30
104-SB-C 6.5-8 6/5/2013 14:45
105-SB-A 2-4 5/3/2013 10:15
105-SB-B 6-8 6/5/2013 13:40
105-SB-C 8-11 7/1/2013 15:55
106-SB-A 2-4 4/26/2013 9:30
106-SB-B 4-6 4/26/2013 10:00
106-SB-C 6-6.8 4/26/2013 10:35
107-SB-A 2-4 4/26/2013 11:20
107-SB-B 4-6 4/26/2013 11:35
107-SB-C 6-8 4/26/2013 11:55
108-SB-A 2-4 5/14/2013 11:50

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME
MDEQ - RBSLs Commercial Subsurface

Unit

Method
Yale Oil of South Dakota Subsurface Soil Sampling-VOC

Fraction

Direct Contact Commercial RSL(1)

MDEQ Leaching to Groundwater Screening Level

108-SB-B 4-4.5 6/10/2013 12:05
108-SB-C 6-7 6/10/2013 14:30
109-SB-A 4-5 5/14/2013 12:20
109-SB-B 4-6 6/10/2013 15:10
109-SB-C 5-7 6/11/2013 10:20

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Exceeds MDEQ - RBSLs Commercial 

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

5

200

1.76 310 2802400.113600
mg/kg mg/kg mg/kg mg/kgmg/kgmg/kgmg/kgmg/kgmg/kg

NO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEASNO MEASNO MEAS NO MEAS
SW8260B SW8260B SW8260B SW8260BSW8260BSW8260BSW8260BSW8260BSW8260B

VINYL CHLORIDE TOTAL XYLENEO-XYLENEM-P XYLENE
1,2,3-TRICHLORO-  

PROPANE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-  

FLUOROMETHANE

1000.7 0.0096 0.018 66.4 0.0000032 0.0007 100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

45-SB-A 2-4 5/1/2013 11:00 >200 < 0.06 < 20 < 0.5 < 10 < 0.1 < 0.5 3.7 < 0.002 < 0.1 < 0.5 0.034 J < 0.10 < 0.10
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

BENZENE
SW8260B

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction NO MEAS TCL
mg/L

TCL

Exceeds MDEQ - RBSLs Commercial

REA

Direct Contact Commercial RSL(1)
F mg/LUnit

TCL
mg/Lmg/L mg/Lmg/Lmg/L mg/L

NO MEAS
mg/Lmg/L

METALS-TCLP EXTRACTABLE

TCL TCLTCL TCL
SW6020SW6020

TCL TCLTCL

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

IGNITABILITY REACTIVITY

ARSENIC (AS)
SW6020

TCL
mg/L

SW8260BSW8260B
BARIUM (BA) MERCURY (HG) CHLOROBENZENE

CARBON 
TETRACHLORIDE

FLASH POINT, 
PMCC (F) CYANIDE (CN) LEAD (PB)CADMIUM (CD) CHROMIUM (CR) SILVER (AG)SELENIUM (SE)SULFIDE AS S

Method SW6020 SW6020 SW7470A SW6020SW6020SW1010M SW846CH7 SW846CH7

mg/kgmg/kg

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

0.2 1 5 0.5 0.5 100TCLP >140 5 100 1 5 5
Any of the 8 narrative properties listed 

in 40 CFR 261.23

  reported value or not detected due to blank contamination.
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.10 < 0.10 < 0.10 < 0.10 < 2.0 < 0.10 < 0.10 < 0.10

TCL

VOLATILE ORGANIC COMPOUNDS, TCLP EXTRACTABLE

mg/Lmg/L mg/Lmg/Lmg/L mg/L mg/L
TCLTCLTCL TCL

1,2-
DICHLOROETHANE

1,1-
DICHLOROETHENE

TCLTCLTCL
SW8260B SW8260B

TRICHLOROETHENE
TETRACHLORO-  

ETHENECHLOROFORM

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
1,4-DICHLORO-  

BENZENE VINYL CHLORIDE
SW8260BSW8260BSW8260BSW8260B SW8260B SW8260B

mg/L

7.5 200 0.7 0.5 0.26 0.50.7
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.050 < 0.050 < 0.050 < 0.25 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.10

SEMI-VOLATILE ORGANIC COMPOUNDS, TCLP EXTRACTABLE

PENTACHLORO-  
PHENOL

SW8270C
TCL TCL TCL TCL TCLTCL

mg/Lmg/L mg/Lmg/Lmg/L

SW8270C
TCL

2,4,5-
TRICHLOROPHENOL

2,4,6-
TRICHLOROPHENOL

HEXACHLORO-  
BENZENECRESOLS (O)

2,4-
DINITROTOLUENECRESOLS (M,P)TOTAL CRESOLS PYRIDINENITROBENZENE

HEXACHLORO-  
ETHANE

HEXACHLORO-  
BUTADIENE

SW8270C SW8270C SW8270CSW8270CSW8270C SW8270C SW8270C
TCL

mg/Lmg/L

SW8270CSW8270C SW8270C

mg/Lmg/Lmg/L
TCL TCL TCL TCL

mg/Lmg/L

2 5200 200 200 100 400 2 0.13 0.5 0.13 3
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.025 < 0.00050 < 0.00050 < 0.00050 < 0.00050 < 0.00050 < 0.050 < 0.010 < 0.0020 < 8.6 < 8.6 < 8.6
< 2.2 < 2.2 < 2.2

PESTICIDES, TCLP EXTRACTABLE HERBICIDES, TCLP EXTRACTABLE

1,3-DICHLORO-  
BENZENE

1,2,4-TRICHLORO-  
BENZENE

1,2-DICHLORO-  
BENZENE

SW8081A
TCL

930 none

TCL
mg/kg

TCL
mg/L mg/kgmg/L mg/L

2,4-D 2,4,5-TP  (SILVEX)TOXAPHENECHLORDANE
GAMMA-

BHC(LINDANE)ENDRIN METHOXYCHLORHEPTACHLOR
HEPTACHLOR 

EPOXIDE
SW8151A SW8270C-H SW8270C-HSW8270C-HSW8151ASW8081A SW8081A SW8081ASW8081ASW8081A SW8081A

TCL NO MEASTCL NO MEASTCL NO MEASTCL TCL TCL
mg/L mg/kgmg/Lmg/L mg/L mg/L mg/L

26
2 5.8

0.03 0.008 0.008 0.02 0.4 10 0.5 10 1
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 8.6 38 < 8.6 < 8.6 < 8.6 < 8.6 < 86 < 8.6 < 8.6 < 8.6 < 8.6 49 < 8.6
< 2.2 2.5 < 2.2 < 2.2 < 2.2 < 2.2 < 22 < 2.2 < 2.2 < 2.2 < 2.2 2.9 < 2.2

0.015 0.007 51 0.65 1.9

SW8270C-H SW8270C-H

9300

SW8270C-H SW8270C-H SW8270C-H
NO MEAS NO MEAS

5807.4 1.5

2,4-DICHLORO-  
PHENOL

2-METHYLNAPH-  
THALENE 2-NITROPHENOL

NO MEAS NO MEASNO MEAS NO MEAS

0.72

2-CHLORONAPH-  
THALENE 2-CHLOROPHENOL

2,4,5-
TRICHLOROPHENOL

2,4,6-TRICHLORO-  
PHENOL

1,4-
DICHLOROBENZENE

1-METHYLNAPH-  
THALENE

2,4-
DIMETHYLPHENOL

2,4-
DINITROPHENOL

2,4-
DINITROTOLUENE

2,6-
DINITROTOLUENE

SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H
NO MEASNO MEASNO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg mg/kg
NO MEAS

mg/kg mg/kg
NO MEAS

mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg
300250 1600 1608200 8211 73

0.058 66 1.13 0.9 4.4 0.78
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 8.6 < 86 < 8.6 < 8.6 < 8.6 < 8.6 < 86 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6
< 2.2 < 22 < 2.2 < 2.2 < 2.2 < 2.2 < 22 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2

0.028 0.0000210.22 360.014

SW8270C-H

1,2-DIPHENYL- 
HYDRAZINE 

(AZOBENZENE)
3,3-DICHLORO-  

BENZIDINE
BENZO (A) 

ANTHRACENE BENZO (A) PYRENEBENZIDINEACENAPHTHYLENE ANTHRACENE4-CHLOROPHENOL
4-CHLOROPHENYL 

PHENYL ETHER 4-NITROPHENOL ACENAPHTHENE
4,6-DINITRO-2-
METHYLPHENOL

4-BROMOPHENYL 
PHENYL ETHER

4-CHLORO-3-
METHYLPHENOL

SW8270C-H SW8270C-HSW8270C-HSW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-H
NO MEAS

mg/kg
NO MEAS NO MEAS NO MEASNO MEASNO MEAS

mg/kg mg/kg
NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kgmg/kgmg/kg mg/kgmg/kgmg/kg mg/kg mg/kgmg/kg mg/kg
5.1 6.6 8200 26 0.01

10 44000200
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6
< 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2

0.13 0.00077 5.1 14 216 69 51

SEMI-VOLATILE ORGANIC COMPOUNDS-HIGH CONCENTRATION

CHRYSENE
BUTYL BENZYL 

PHTHALATE

BIS (2-
CHLOROISO-  

PROPYL) ETHER

BIS (2-
ETHYLHEXYL) 
PHTHALATE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

BIS (2-
CHLOROETHOXY) 

METHANE

BIS (2-
CHLOROETHYL) 

ETHER
BENZO (B) 

FLUORANTHENE
DIMETHYL-  
PHTHALATE

DI-N-
BUTYLPHTHALATE

DI-N-
OCTYLPHTHALATE

DIBENZ (A,H) 
ANTHRACENE

DIETHYL-  
PHTHALATE
SW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-HSW8270C-HSW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H

mg/kg
NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS

mg/kg mg/kg mg/kg
NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEASNO MEAS

mg/kgmg/kg mg/kgmg/kg mg/kg mg/kg mg/kgmg/kg mg/kg
1200

mg/kg
1 22 160250 66000 8200

50 500 52000
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 8.6 5.2 J < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 < 8.6 12 < 8.6 < 8.6 < 8.6 < 8.6
< 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 < 2.2 0.65 J < 2.2 < 2.2 < 2.2 < 2.2

0.095 0.96 0.18 1.33 0.11 0.000012 0.000081 1.80.025

CRESOLS (M,P)
HEXACHLORO-   

BUTADIENEFLUORANTHENE FLUORENE NITROBENZENE
N-NITROSODI-     
METHYLAMINE

N-NITROSO-DI-N-
PROPYLAMINE

N-NITROSODI-  
PHENYLAMINENAPHTHALENE

HEXACHLORO-  
CYCLOPENTA-   

DIENE
HEXACHLORO-  

ETHANE
INDENO (1,2,3-

C,D) PYRENE ISOPHORONE
HEXACHLORO-  

BENZENE
SW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-HSW8270C-HSW8270C-HSW8270C-H

NO MEASNO MEAS NO MEAS NO MEAS NO MEASNO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS
mg/kgmg/kgmg/kg

NO MEAS
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg

22 0.045 0.33 470240058
mg/kg

1.4 49030

9500 50600
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

45-SB-A 2-4 5/1/2013 11:00
45-SB-B 4-4.9 5/1/2013 11:35

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
0.5 Exceeds Total Characteristic Leaching 

  Procedure
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level
(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte

  and hydrocarbon range values are the most conservative 

  Montana DEQ RBSLs.  These limits may not apply to 

  the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper 

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 

  the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Fraction

Exceeds MDEQ - RBSLs Commercial

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EXTRA 
ANALYTES

Method

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

TCLP

  reported value or not detected due to blank contamination.

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 8.6 < 86 12 < 8.6 2.3 J < 8.6
< 2.2 < 22 1.0 J < 2.2 < 2.2 < 2.2

7.5 0.0680.1 1.71

PHENOL PYRENE PYRIDINE
PENTACHLO-  
ROPHENOL PHENANTHRENECRESOLS (O)

SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-HSW8270C-H
NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEAS

mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg
25000 12044100

2000
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample         
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SB-A 2-4 4/18/2013 11:20 5.2 J 8.6 4 178 J < 1 22 43 J D < 1 < 1 < 1
YMW-10-SB-B 10-12 4/23/2013 15:30 9.7 8.4 3 98 < 1 26 3 D < 1 < 1 < 1
YMW-10-SB-C 13-15 4/23/2013 16:00 19 8.1 7 63 < 1 17 2 < 1 < 1 < 1
YMW-11-SB-A 2-4 4/11/2013 10:15 17 8.5 7 205 < 1 28 17 J < 1 < 1 < 1
YMW-11-SB-B 8-10 4/11/2013 11:10 20 8.0 10 117 < 1 18 8 J < 1 < 1 < 1
YMW-11-SB-C 14-16 4/24/2013 11:50 8.8 8.1 4 53 < 1 15 6 < 1 < 1 < 1
YMW-12-SB-A 4-6 4/11/2013 12:32 15 8.4 7 175 < 1 24 12 J < 1 < 1 < 1

YMW-12-SB-AD 4-6 4/11/2013 12:35 15 8.4 7 176 < 1 24 20 J < 1 < 1 < 1
YMW-12-SB-B 11-13 4/30/2013 12:23 11 8.0 3 91 < 1 21 7 U < 1 < 1 < 1
YMW-12-SB-C 13-15 4/30/2013 12:34 12 8.4 2 90 < 1 15 8 U < 1 < 1 < 1
YMW-13-SB-D† 8-10 4/26/2013 14:30 3.8 9.1 3 106 < 1 16 6 U < 1 < 1 < 1
YMW-13-SB-B 11-13 4/26/2013 14:44 16 8.4 2 68 < 1 9 4 U < 1 < 1 < 1
YMW-13-SB-C 13-15 4/26/2013 15:01 11 8.6 3 122 < 1 14 2 U < 1 < 1 < 1
YMW-14-SB-A 4-6 4/9/2013 14:10 19 8.5 5 163 < 1 22 36 J < 1 < 1 < 1
YMW-14-SB-B 8-10 4/29/2013 13:00 8.1 8.3 2 128 < 1 11 10 < 1 < 1 < 1
YMW-14-SB-C 13-15 4/29/2013 13:30 17 8.3 6 104 < 1 11 5 U D < 1 < 1 < 1
YMW-15-SB-A 2-4 4/18/2013 13:55 20 J 8.6 4 155 J < 1 24 20 J D < 1 < 1 < 1
YMW-15-SB-B 11-13 5/2/2013 14:00 7.4 8.6 2 133 < 1 20 3 < 1 < 1 < 1
YMW-15-SB-C 13-15 5/2/2013 14:10 5.0 8.5 4 121 < 1 15 4 < 1 < 1 < 1
YMW-16-SB-A 6-8 4/11/2013 15:15 20 8.1 6 169 < 1 23 31 J < 1 < 1 < 1
YMW-16-SB-B 8-10 4/30/2013 14:50 10 8.4 2 63 < 1 10 11 < 1 < 1 < 1
YMW-16-SB-C 13-15 4/30/2013 15:10 16 8.6 2 68 < 1 12 5 U < 1 < 1 < 1
YMW-17-SB-A 6-8 4/15/2013 13:20 29 8.2 3 218 < 1 30 115 < 1 < 1 < 1 < 9.4
YMW-17-SB-B 8-10 4/15/2013 14:15 21 7.7 3 102 < 1 18 12 < 1 < 1 < 1 < 5.0
YMW-17-SB-C 13-15 4/30/2013 9:33 11 8.3 2 57 < 1 11 4 U < 1 < 1 < 1

YMW-17-SB-CD 13-15 4/30/2013 9:37 12 8.6 2 55 < 1 9 5 U D < 1 < 1 < 1
YMW-18-SB-A 2-4 4/23/2013 10:35 23 9.2 7 110 < 1 28 6 < 1 < 1 < 1
YMW-18-SB-B 6-8 4/23/2013 11:05 22 8.1 5 76 < 1 14 3 < 1 < 1 < 1
YMW-18-SB-C 13-15 5/2/2013 16:55 15 8.9 2 92 < 1 13 3 < 1 < 1 < 1
YMW-19-SB-A 2-4 4/23/2013 14:05 15 7.2 5 148 < 1 25 49 D < 1 < 1 < 1

YMW-19-SB-AD 2-4 4/23/2013 14:06 20 7.2 5 167 < 1 26 59 D < 1 < 1 < 1
YMW-19-SB-B 8-10 4/26/2013 9:53 8.4 7.9 5 90 < 1 19 6 U < 1 < 1 < 1
YMW-19-SB-C 13-15 4/26/2013 11:40 12 8.5 3 136 < 1 19 6 U < 1 < 1 < 1
YMW-20-SB-A 4-6 4/19/2013 12:30 25 J 8.0 6 158 J < 1 22 81 J D < 1 < 1 < 1
YMW-20-SB-B 6-8 4/19/2013 13:00 22 J 8.0 3 127 J < 1 19 22 J D < 1 < 1 < 1
YMW-20-SB-C 13-15 4/25/2013 15:15 19 8.7 4 90 < 1 15 6 U < 1 < 1 < 1

YMW-20-SB-CD 4/25/2013 15:20 22 8.5 2 78 < 1 11 6 U < 1 < 1 < 1
YMW-21-SB-A 4-6 4/19/2013 15:00 33 J 8.3 33 165 J < 1 21 19300 J D 1 < 1 < 1 < 12
YMW-21-SB-B 8-10 4/29/2013 15:25 9.2 8.4 3 75 < 1 13 377 < 1 < 1 < 1 < 0.33
YMW-21-SB-C 10-12 4/29/2013 16:45 14 8.8 2 54 < 1 10 7 U D < 1 < 1 < 1
YMW-22-SB-A 6-8 4/17/2013 11:50 21 8.0 4 154 < 1 26 1350 < 1 < 1 < 1
YMW-22-SB-B 8-10 4/25/2013 12:00 12 8.5 2 116 < 1 12 23 < 1 < 1 < 1
YMW-22-SB-C 13-15 4/25/2013 12:20 10 8.8 5 108 < 1 19 6 U < 1 < 1 < 1
YMW-23-SB-A 2-4 4/17/2013 14:05 16 8.5 4 535 < 1 18 537 < 1 < 1 < 1
YMW-23-SB-B 8-10 4/25/2013 9:42 4.9 9.0 4 93 < 1 13 5 U < 1 < 1 < 1
YMW-23-SB-C 13-15 4/25/2013 10:10 9.1 9.0 2 72 < 1 27 5 U < 1 < 1 < 1

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level

<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - Compared to http://deq.mt.gov/StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

0.00824.0 580 58098 180000
mg/kg

Direct Contact Commercial RSL(2) 22.5 (1) 22000
mg/kg mg/kg mg/kg

800
mg/kg mg/kgUnit % s.u. mg/kg

TOT TOT
SW8270C
NO MEASTOT TOT TOT

mg/kg

MERCURY (HG) SELENIUM (SE)

Fraction NO MEAS NO MEAS TOT TOT
SW6010B/SW6020

TOT

SILVER (AG)
SW7471A/B SW6020 SW6010B/SW6020

mg/kg

SW6010B/SW6020
TETRAETHYL LEAD

Method SW3550A SW9045D SW6020 SW6010B/SW6020
CADMIUM (CD) LEAD (PB)CHROMIUM (CR)

SW6010B/SW6020

Yale Oil of South Dakota Subsurface Soil Sampling-
INORGANICS & TEL

MOISTURE % BY 
WT.

pH OF SOIL & 
WASTE ARSENIC (AS) BARIUM (BA)

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

1 2.6 8.51 0.0000471800000 140MDEQ Leaching to Groundwater Screening Level 22.5 (1) 421

VQs - Validator Qualifiers

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SB-A 2-4 4/18/2013 11:20 < 0.11 0.071 * < 0.053 0.064 0.20 < 0.053 0.20 < 0.11 < 2.1 < 2.1 < 2.1 2.1
YMW-10-SB-B 10-12 4/23/2013 15:30 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-10-SB-C 13-15 4/23/2013 16:00 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
YMW-11-SB-A 2-4 4/11/2013 10:15 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4
YMW-11-SB-B 8-10 4/11/2013 11:10 < 0.13 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.063 < 0.13 < 2.5 < 2.5 < 2.5 < 2.5
YMW-11-SB-C 14-16 4/24/2013 11:50 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-12-SB-A 4-6 4/11/2013 12:32 < 1.2 D < 0.59 D < 0.59 D < 40 D < 5.0 D < 10 D < 15 D 6.4 * 1720 * 706 * 3070 * 4540 *

YMW-12-SB-AD 4-6 4/11/2013 12:35 < 3.0 D < 1.5 D < 1.5 D < 40 D < 7.0 D < 10 D < 17 D 7.8 * 1820 * 801 * 3100 * 4780 *
YMW-12-SB-B 11-13 4/30/2013 12:23 < 5.6 D < 2.8 D < 2.8 D < 2.8 D < 2.8 D < 2.8 D < 2.8 D < 5.6 D 1010 * 1420 * 2160 * 3820 *
YMW-12-SB-C 13-15 4/30/2013 12:34 < 5.7 D 3.6 * < 2.8 D 29 * 5.6 7.1 13 < 5.7 D 987 * 1490 * 1960 * 3720 *
YMW-13-SB-D† 8-10 4/26/2013 14:30 < 5.2 D < 2.6 D < 2.6 D < 45 D < 2.6 D < 15 D < 15 D < 10 D 2130 * 532 * 5450 * 6800 *
YMW-13-SB-B 11-13 4/26/2013 14:44 < 2.4 D < 1.2 D < 1.2 D < 20 D < 1.2 D < 4.0 D < 4.0 D < 4.8 D 624 * 483 * 1540 * 2370 *
YMW-13-SB-C 13-15 4/26/2013 15:01 < 4.0 D 2.5 J * < 1.1 D < 35 D < 1.1 D < 7.0 D < 7.0 D < 9.0 D 1120 J * 1260 J * 3030 J * 4820 J *
YMW-14-SB-A 4-6 4/9/2013 14:10 < 6.2 D 6.8 * 3.7 28 * 40 6.6 47 < 6.2 D 814 * 993 * 1010 * 2860 *
YMW-14-SB-B 8-10 4/29/2013 13:00 < 5.4 D 6.9 * < 5.0 D 63 * 53 9.4 62 32 * 1530 * 1130 * 1600 * 5030 *
YMW-14-SB-C 13-15 4/29/2013 13:30 < 2.4 D < 1.2 D < 1.2 D 11 * 2.8 < 1.2 D 2.8 7.8 * 336 * 265 * 366 * 1230 *
YMW-15-SB-A 2-4 4/18/2013 13:55 < 10 D 23 J * < 3.1 D 205 J * 406 J < 25 D 406 J * < 50 D 4350 J * 8110 J * 8370 J * 18500 J *
YMW-15-SB-B 11-13 5/2/2013 14:00 < 1.1 D < 0.54 D < 1.0 D 14 * 2.3 < 2.0 D 2.3 < 8.6 D 389 * 268 * 970 * 1540 *
YMW-15-SB-C 13-15 5/2/2013 14:10 < 0.50 D 2.5 * < 0.50 D 4.9 1.3 < 1.0 D 1.3 < 2.6 D 108 * 113 * 161 * 421 *
YMW-16-SB-A 6-8 4/11/2013 15:15 < 6.2 D < 3.0 D < 5.0 D < 50 D 58 J 28 J 86 J * < 6.2 D 2660 J * 1700 J * 3480 J * 8970 J *
YMW-16-SB-B 8-10 4/30/2013 14:50 < 5.6 D < 2.8 D < 2.8 D 19 * 10 4.4 15 < 5.6 D 1100 * 936 * 1990 * 3720 *
YMW-16-SB-C 13-15 4/30/2013 15:10 < 0.60 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.60 < 12 < 12 < 12 12 J
YMW-17-SB-A 6-8 4/15/2013 13:20 < 7.0 D 2.9 DJ* < 3.5 D < 20 D 6.6 < 5.0 D 6.6 < 7.0 D 898 * 780 * 2060 * 3550 *
YMW-17-SB-B 8-10 4/15/2013 14:15 < 6.3 D 4.5 * < 3.1 D 25 * 21 5.1 27 15 * 933 * 1000 * 2030 * 3630 *
YMW-17-SB-C 13-15 4/30/2013 9:33 < 0.56 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.56 23 < 11 34 69

YMW-17-SB-CD 13-15 4/30/2013 9:37 < 0.57 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.28 < 0.57 28 < 11 41 81
YMW-18-SB-A 2-4 4/23/2013 10:35 < 13 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 6.5 D < 13 D 2790 * < 261 D 3590 * 9340 *
YMW-18-SB-B 6-8 4/23/2013 11:05 < 13 D < 6.4 D < 6.4 D < 6.4 D < 6.4 D < 6.4 D < 6.4 D < 26 D 3810 * 256 DJ* 5010 * 13000 *
YMW-18-SB-C 13-15 5/2/2013 16:55 < 0.47 D < 0.23 D < 0.50 D < 0.23 D < 0.23 D < 0.23 D < 0.23 D < 0.47 D 20 < 9.4 D 40 77
YMW-19-SB-A 2-4 4/23/2013 14:05 < 0.12 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.059 < 0.12 < 2.4 < 2.4 < 2.4 < 2.4

YMW-19-SB-AD 2-4 4/23/2013 14:06 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5
YMW-19-SB-B 8-10 4/26/2013 9:53 < 0.11 < 0.055 < 0.055 < 0.25 D < 0.055 < 0.055 < 0.055 < 0.11 29 < 2.2 50 102 *
YMW-19-SB-C 13-15 4/26/2013 11:40 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 < 2.3 < 2.3 < 2.3 2.3
YMW-20-SB-A 4-6 4/19/2013 12:30 < 0.13 < 0.067 < 0.067 < 0.25 D < 0.10 D < 0.10 D < 0.20 D < 0.20 D 19 2.6 J 23 46
YMW-20-SB-B 6-8 4/19/2013 13:00 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 2.5
YMW-20-SB-C 13-15 4/25/2013 15:15 < 0.12 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.062 < 0.12 < 2.5 < 2.5 < 2.5 < 2.5

YMW-20-SB-CD 4/25/2013 15:20 < 0.13 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.064 < 0.13 < 2.6 < 2.6 < 2.6 < 2.6
YMW-21-SB-A 4-6 4/19/2013 15:00 < 7.5 D < 4.0 D < 4.0 D < 65 D 67 J 27 J 94 J * < 40 D 4480 J * 3850 J * 7250 J * 17400 J *
YMW-21-SB-B 8-10 4/29/2013 15:25 < 2.2 D < 1.1 D < 1.1 D < 10 D < 2.0 D < 2.0 D < 4.0 D < 2.2 D 450 * 277 * 644 * 1530 *
YMW-21-SB-C 10-12 4/29/2013 16:45 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.12 1.9 J < 2.3 < 2.3 5.4
YMW-22-SB-A 6-8 4/17/2013 11:50 < 2.5 D < 1.3 D < 1.3 D < 3.0 D < 1.3 D < 1.3 D < 1.3 D < 3.0 D 213 * 97 * 401 * 729 *
YMW-22-SB-B 8-10 4/25/2013 12:00 < 0.11 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.057 < 0.11 2.4 < 2.3 5.3 9.1
YMW-22-SB-C 13-15 4/25/2013 12:20 < 0.11 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.056 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2
YMW-23-SB-A 2-4 4/17/2013 14:05 < 0.12 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.12 < 2.4 < 2.4 < 2.4 6.1
YMW-23-SB-B 8-10 4/25/2013 9:42 < 0.11 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.053 < 0.11 < 2.1 < 2.1 < 2.1 < 2.1
YMW-23-SB-C 13-15 4/25/2013 10:10 < 0.11 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.11 < 2.2 < 2.2 < 2.2 < 2.2

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater Screening Level
22

<0.53 Non-Detect Result that Exceeds an Associated Screening Level

(1) - EPA RSL Version used for screening level development:  January 2015

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

240 280
MDEQ Leaching to Groundwater Screening Level 100 100

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

TOLUENE ETHYLBENZENE

Fraction VPHVPH VPH

Yale Oil of South Dakota Subsurface Soil Sampling-VPH BENZENE
Method

METHYL TERT-
BUTYL ETHER

MA-VPH MA-VPH

Direct Contact Commercial RSL(1)
mg/kg

M-P XYLENE
MA-VPH

O-XYLENE

10

MA-VPH MA-VPH MA-VPH
VPHVPH VPH VPH

MA-VPH
VPH

100 10009 200

mg/kg
VPHVPH VPH

TOTAL PURGEABLE 
HYDROCARBONS

mg/kgmg/kg mg/kg

MA-VPH
VPH

C9-C10 
AROMATICS

C9-C12 
ALIPHATICS

MA-VPH MA-VPH
NAPHTHALENE

MA-VPH
C5-C8 ALIPHATICS

MA-VPH
TOTAL XYLENE

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

mg/kg

200

mg/kg

10

Exceeds MDEQ - RBSLs Commercial Subsurface

VQs - Validator Qualifiers

Unit mg/kg mg/kg mg/kg mg/kgmg/kg

0.08MDEQ - RBSLs Commercial Subsurface 0.04
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SB-A 2-4 4/18/2013 11:20 17 < 11 29 110 < 0.0035 < 0.0035 < 0.0035 < 0.0035 0.0050 0.0067 0.010 0.0071 0.0044 0.0041 < 0.0035
YMW-10-SB-B 10-12 4/23/2013 15:30 < 11 < 11 14 23 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
YMW-10-SB-C 13-15 4/23/2013 16:00 < 12 < 12 < 12 < 12 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
YMW-11-SB-A 2-4 4/11/2013 10:15 < 12 < 12 < 12 < 12 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
YMW-11-SB-B 8-10 4/11/2013 11:10 < 13 < 13 < 13 < 13 < 0.0042 < 0.0042 0.0059 U < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042
YMW-11-SB-C 14-16 4/24/2013 11:50 < 11 < 11 < 11 < 11 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
YMW-12-SB-A 4-6 4/11/2013 12:32 469 * 943 * 286 1960 4.7 0.11 < 0.020 0.036 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

YMW-12-SB-AD 4-6 4/11/2013 12:35 600 * 1070 * 300 16300 R 4.3 0.089 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020
YMW-12-SB-B 11-13 4/30/2013 12:23 1200 * 2010 * 754 4630 J 7.7 J 0.26 < 0.0037 0.053 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
YMW-12-SB-C 13-15 4/30/2013 12:34 454 * 663 * 265 1620 J 2.7 J 0.061 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038
YMW-13-SB-D† 8-10 4/26/2013 14:30 2530 * 2480 * 1920 7940 6.1 0.73 < 0.035 0.54 0.30 * < 0.035 < 0.035 < 0.035 < 0.035 0.26 < 0.035
YMW-13-SB-B 11-13 4/26/2013 14:44 2660 * 1870 * 1800 7310 8.0 0.51 < 0.040 0.27 < 0.040 < 0.040 < 0.040 < 0.040 < 0.040 < 0.040 < 0.040
YMW-13-SB-C 13-15 4/26/2013 15:01 2830 * 2240 * 1940 8040 11 0.51 < 0.038 0.38 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038 < 0.038
YMW-14-SB-A 4-6 4/9/2013 14:10 702 * 1880 * 1020 4400 7.7 0.13 < 0.082 0.088 < 0.082 < 0.082 0.10 < 0.082 < 0.082 0.13 < 0.082
YMW-14-SB-B 8-10 4/29/2013 13:00 1790 * 2530 * 738 5620 J 19 J 0.74 < 0.0036 0.078 0.025 0.0081 0.022 0.0052 0.0042 0.051 < 0.0036
YMW-14-SB-C 13-15 4/29/2013 13:30 654 * 721 * 291 1860 J 6.6 J 0.27 < 0.0040 0.051 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
YMW-15-SB-A 2-4 4/18/2013 13:55 901 * 5070 * 318 7240 2.6 < 0.0042 < 0.0042 0.014 < 0.0042 < 0.0042 < 0.0042 < 0.0042 < 0.0042 0.024 < 0.0042
YMW-15-SB-B 11-13 5/2/2013 14:00 734 * 645 * 345 1830 2.4 0.11 < 0.0072 0.048 0.014 < 0.0072 < 0.0072 < 0.0072 < 0.0072 0.019 < 0.0072
YMW-15-SB-C 13-15 5/2/2013 14:10 67 31 46 179 0.17 0.0053 < 0.0035 0.0083 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035 < 0.0035
YMW-16-SB-A 6-8 4/11/2013 15:15 6340 * 7350 * 4700 20700 0.89 0.81 < 0.021 0.59 < 0.021 0.037 * 0.075 0.034 0.049 0.34 < 0.021
YMW-16-SB-B 8-10 4/30/2013 14:50 1440 * 1230 * 930 4100 J 3.6 J 0.44 < 0.037 0.31 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037 < 0.037
YMW-16-SB-C 13-15 4/30/2013 15:10 13 < 12 13 46 J 0.012 J < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
YMW-17-SB-A 6-8 4/15/2013 13:20 13800 * 6720 * 11200 37200 9.9 0.58 < 0.19 0.54 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.90 < 0.19
YMW-17-SB-B 8-10 4/15/2013 14:15 6870 * 8800 * 5460 24000 19 0.86 < 0.10 0.74 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
YMW-17-SB-C 13-15 4/30/2013 9:33 31 27 25 126 J 0.064 J < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037

YMW-17-SB-CD 13-15 4/30/2013 9:37 18 13 17 72 J 0.035 J < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
YMW-18-SB-A 2-4 4/23/2013 10:35 2300 * 9160 * 128 11800 24 < 0.043 < 0.043 < 0.043 0.72 * 0.37 * 1.4 * 0.21 0.075 0.37 < 0.043
YMW-18-SB-B 6-8 4/23/2013 11:05 3800 * 13600 * 170 17900 42 < 0.086 < 0.086 < 0.086 0.46 * < 0.086 0.87 * < 0.086 < 0.086 0.17 < 0.086
YMW-18-SB-C 13-15 5/2/2013 16:55 < 12 30 < 12 42 0.011 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
YMW-19-SB-A 2-4 4/23/2013 14:05 17 < 12 51 117 0.0044 < 0.0039 < 0.0039 0.0059 0.035 0.075 * 0.074 0.054 0.046 0.055 < 0.0039

YMW-19-SB-AD 2-4 4/23/2013 14:06 18 < 12 53 132 0.0046 < 0.0042 < 0.0042 0.0071 0.039 0.081 * 0.072 0.050 0.042 0.057 < 0.0042
YMW-19-SB-B 8-10 4/26/2013 9:53 42 126 42 244 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
YMW-19-SB-C 13-15 4/26/2013 11:40 < 11 < 11 < 11 < 11 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038
YMW-20-SB-A 4-6 4/19/2013 12:30 69
YMW-20-SB-B 6-8 4/19/2013 13:00 15
YMW-20-SB-C 13-15 4/25/2013 15:15 < 12

YMW-20-SB-CD 4/25/2013 15:20 < 13
YMW-21-SB-A 4-6 4/19/2013 15:00 16800 * 20400 * 13400 57400 34 0.69 < 0.24 1.3 < 0.24 < 0.24 < 0.24 < 0.24 < 0.24 1.0 < 0.24
YMW-21-SB-B 8-10 4/29/2013 15:25 379 470 * 242 1240 J 0.39 J 0.013 < 0.0037 0.0076 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
YMW-21-SB-C 10-12 4/29/2013 16:45 < 12 < 12 < 12 < 12 J < 0.0039 J < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039 < 0.0039
YMW-22-SB-A 6-8 4/17/2013 11:50 8060 * 2860 * 1970 * 2210 8150 0.51 0.034 < 0.034 0.15 < 0.034 < 0.034 < 0.034 < 0.034 < 0.034 0.25 < 0.034
YMW-22-SB-B 8-10 4/25/2013 12:00 64
YMW-22-SB-C 13-15 4/25/2013 12:20 < 11
YMW-23-SB-A 2-4 4/17/2013 14:05 714 * 158 15 137 630 0.011 U < 0.0079 < 0.0079 0.064 0.49 * 0.50 * 0.46 * 0.15 0.38 0.42 0.056 *
YMW-23-SB-B 8-10 4/25/2013 9:42 < 11
YMW-23-SB-C 13-15 4/25/2013 10:10 < 11

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching 

                                 to Groundwater Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper 
  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 
  the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

mg/kg

200MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

400 2000 100000

Direct Contact Commercial RSL(1)
Unit mg/kg

550 500 2000

mg/kg mg/kgmg/kg mg/kg mg/kg
NO MEASNO MEAS

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

TOT EXTRACTABLE 
HYDROCARBON 

(EPHscr)
Method SW8015M MA-EPH MA-EPH MA-EPH

BENZO (B) 
FLUORANTHENE

C11-C22 
AROMATICS

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

BENZO (A) 
ANTHRACENE BENZO (A) PYRENE

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
MA-EPH SW8270C SW8270C

NO MEAS NO MEAS

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE

2-METHYLNAPH-  
THALENE ACENAPHTHENE ACENAPHTHYLENE ANTHRACENE

SW8270C
CHRYSENE
SW8270CSW8270C SW8270C SW8270CSW8270C SW8270C SW8270C SW8270C

NO MEAS

10

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

NO MEAS NO MEAS NO MEAS NO MEAS
mg/kg mg/kg mg/kg mg/kg

300
1.9

mg/kg mg/kg
NO MEAS

mg/kg mg/kg

4

  reported value or not detected due to blank contamination.

EPH
mg/kg

200

Exceeds MDEQ - RBSLs Commercial 

Fraction EPH EPH EPH EPH

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

NO MEAS

200 4000
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

YMW-10-SB-A 2-4 4/18/2013 11:20
YMW-10-SB-B 10-12 4/23/2013 15:30
YMW-10-SB-C 13-15 4/23/2013 16:00
YMW-11-SB-A 2-4 4/11/2013 10:15
YMW-11-SB-B 8-10 4/11/2013 11:10
YMW-11-SB-C 14-16 4/24/2013 11:50
YMW-12-SB-A 4-6 4/11/2013 12:32

YMW-12-SB-AD 4-6 4/11/2013 12:35
YMW-12-SB-B 11-13 4/30/2013 12:23
YMW-12-SB-C 13-15 4/30/2013 12:34
YMW-13-SB-D† 8-10 4/26/2013 14:30
YMW-13-SB-B 11-13 4/26/2013 14:44
YMW-13-SB-C 13-15 4/26/2013 15:01
YMW-14-SB-A 4-6 4/9/2013 14:10
YMW-14-SB-B 8-10 4/29/2013 13:00
YMW-14-SB-C 13-15 4/29/2013 13:30
YMW-15-SB-A 2-4 4/18/2013 13:55
YMW-15-SB-B 11-13 5/2/2013 14:00
YMW-15-SB-C 13-15 5/2/2013 14:10
YMW-16-SB-A 6-8 4/11/2013 15:15
YMW-16-SB-B 8-10 4/30/2013 14:50
YMW-16-SB-C 13-15 4/30/2013 15:10
YMW-17-SB-A 6-8 4/15/2013 13:20
YMW-17-SB-B 8-10 4/15/2013 14:15
YMW-17-SB-C 13-15 4/30/2013 9:33

YMW-17-SB-CD 13-15 4/30/2013 9:37
YMW-18-SB-A 2-4 4/23/2013 10:35
YMW-18-SB-B 6-8 4/23/2013 11:05
YMW-18-SB-C 13-15 5/2/2013 16:55
YMW-19-SB-A 2-4 4/23/2013 14:05

YMW-19-SB-AD 2-4 4/23/2013 14:06
YMW-19-SB-B 8-10 4/26/2013 9:53
YMW-19-SB-C 13-15 4/26/2013 11:40
YMW-20-SB-A 4-6 4/19/2013 12:30
YMW-20-SB-B 6-8 4/19/2013 13:00
YMW-20-SB-C 13-15 4/25/2013 15:15

YMW-20-SB-CD 4/25/2013 15:20
YMW-21-SB-A 4-6 4/19/2013 15:00
YMW-21-SB-B 8-10 4/29/2013 15:25
YMW-21-SB-C 10-12 4/29/2013 16:45
YMW-22-SB-A 6-8 4/17/2013 11:50
YMW-22-SB-B 8-10 4/25/2013 12:00
YMW-22-SB-C 13-15 4/25/2013 12:20
YMW-23-SB-A 2-4 4/17/2013 14:05
YMW-23-SB-B 8-10 4/25/2013 9:42
YMW-23-SB-C 13-15 4/25/2013 10:10

NOTES:
2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching 

                                 to Groundwater Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper 
  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than 
  the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

Direct Contact Commercial RSL(1)
Unit

Yale Oil of South Dakota Subsurface Soil Sampling-EPH, 
SVOC

Method

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

  reported value or not detected due to blank contamination.

Exceeds MDEQ - RBSLs Commercial 

Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.0072 < 0.0035 0.0095 < 0.0035 < 0.0035 J 0.0084
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041 < 0.0041
< 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040 < 0.0040
< 0.0042 0.0045 0.012 < 0.0042 < 0.0042 < 0.0042
< 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037 < 0.0037
< 0.020 0.30 0.021 3.8 0.32 0.043
< 0.020 0.26 < 0.020 3.6 0.26 0.036

< 0.0037 0.62 < 0.0037 3.2 0.65 0.053
< 0.038 < 0.038 < 0.038 1.0 0.26 < 0.038

0.59 1.1 < 0.035 4.3 * 1.9 0.43
0.27 0.99 < 0.040 3.3 2.1 0.35
0.24 1.2 < 0.038 3.8 2.2 0.33

0.098 0.72 < 0.082 3.4 0.93 0.19
0.048 1.5 0.014 7.3 * 2.3 0.12

< 0.0040 0.57 < 0.0040 2.3 0.93 0.064
< 0.0042 0.20 < 0.0042 2.6 0.099 J 0.028
< 0.0072 0.24 < 0.0072 0.96 0.56 0.050
< 0.0035 0.030 < 0.0035 0.034 0.10 0.014

0.11 2.0 0.064 3.9 3.9 0.57
< 0.037 1.1 < 0.037 3.8 2.7 0.38

< 0.0040 0.0061 < 0.0040 0.0071 0.018 < 0.0040
0.39 1.9 < 0.19 3.5 3.6 1.2
0.27 2.6 < 0.10 8.5 * 3.8 0.88

< 0.0037 0.014 < 0.0037 0.015 0.025 0.0047
< 0.0038 0.0089 < 0.0038 0.0084 0.017 < 0.0038

1.5 2.7 < 0.043 8.7 * 2.8 1.0
0.82 2.3 < 0.086 12 * 3.2 0.63

< 0.0039 0.015 < 0.0039 0.010 0.011 < 0.0039
0.079 < 0.0039 0.073 < 0.0039 0.032 0.081
0.088 < 0.0042 0.069 < 0.0042 0.040 0.090

< 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036 < 0.0036
< 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038 < 0.0038

0.31 5.3 < 0.24 8.3 * 9.7 J 1.9
< 0.0037 0.068 < 0.0037 0.085 0.17 0.023
< 0.0039 < 0.0039 < 0.0039 < 0.0039 0.0057 < 0.0039

0.095 0.32 < 0.034 0.18 0.70 0.49

0.79 0.0087 0.29 * < 0.0079 0.17 0.70

2000500 600 50 9

mg/kg mg/kg mg/kgmg/kg mg/kg
NO MEASNO MEAS

mg/kg
NO MEAS

SW8270C

INDENO (1,2,3-
C,D) PYRENE NAPHTHALENEFLUORENE

SW8270CSW8270C
FLUORANTHENE

SW8270C SW8270CSW8270C
NO MEAS NO MEAS

PHENANTHRENE PYRENE

NO MEAS
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YMW-10-SB-A 2-4 4/18/2013 11:20
YMW-10-SB-B 10-12 4/23/2013 15:30
YMW-10-SB-C 13-15 4/23/2013 16:00
YMW-11-SB-A 2-4 4/11/2013 10:15 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-11-SB-B 8-10 4/11/2013 11:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-11-SB-C 14-16 4/24/2013 11:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-12-SB-A 4-6 4/11/2013 12:32

YMW-12-SB-AD 4-6 4/11/2013 12:35
YMW-12-SB-B 11-13 4/30/2013 12:23 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-12-SB-C 13-15 4/30/2013 12:34 1.3 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-13-SB-D† 8-10 4/26/2013 14:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.75 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-13-SB-B 11-13 4/26/2013 14:44 0.34 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-13-SB-C 13-15 4/26/2013 15:01 0.92 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-14-SB-A 4-6 4/9/2013 14:10 5.4 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
YMW-14-SB-B 8-10 4/29/2013 13:00 4.1 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-14-SB-C 13-15 4/29/2013 13:30 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-15-SB-A 2-4 4/18/2013 13:55
YMW-15-SB-B 11-13 5/2/2013 14:00
YMW-15-SB-C 13-15 5/2/2013 14:10
YMW-16-SB-A 6-8 4/11/2013 15:15 1.8 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
YMW-16-SB-B 8-10 4/30/2013 14:50 0.13 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-16-SB-C 13-15 4/30/2013 15:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-17-SB-A 6-8 4/15/2013 13:20 0.82 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-17-SB-B 8-10 4/15/2013 14:15 4.2 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
YMW-17-SB-C 13-15 4/30/2013 9:33 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

YMW-17-SB-CD 13-15 4/30/2013 9:37 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-18-SB-A 2-4 4/23/2013 10:35 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-18-SB-B 6-8 4/23/2013 11:05 0.065 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-18-SB-C 13-15 5/2/2013 16:55 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-19-SB-A 2-4 4/23/2013 14:05

YMW-19-SB-AD 2-4 4/23/2013 14:06
YMW-19-SB-B 8-10 4/26/2013 9:53
YMW-19-SB-C 13-15 4/26/2013 11:40
YMW-20-SB-A 4-6 4/19/2013 12:30
YMW-20-SB-B 6-8 4/19/2013 13:00
YMW-20-SB-C 13-15 4/25/2013 15:15

YMW-20-SB-CD 4/25/2013 15:20
YMW-21-SB-A 4-6 4/19/2013 15:00 3.2 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
YMW-21-SB-B 8-10 4/29/2013 15:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-21-SB-C 10-12 4/29/2013 16:45 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-22-SB-A 6-8 4/17/2013 11:50 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-22-SB-B 8-10 4/25/2013 12:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-22-SB-C 13-15 4/25/2013 12:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-23-SB-A 2-4 4/17/2013 14:05
YMW-23-SB-B 8-10 4/25/2013 9:42
YMW-23-SB-C 13-15 4/25/2013 10:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level
    development:  January 2015

J - Associated numerical value is an estimated quantity
R - Rejected Data
  because quality control criteria were not met.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 
  not apply to the samples.)

B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less
  than the reporting limit.
L - Lowest available reporting limit for the analytical
  method used.

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

59 0.195 0.077 2.3 2.4
0.00002MDEQ - RBSLs Commercial Subsurface 0.04

180 63 1.3 290 3 2.9 130 5700 2300 3.2
mg/kgmg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

CHLOROMETHANE
2-

CHLOROTOLUENE
SW8260B

4-
CHLOROTOLUENE

CHLORODIBROMO
METHANE

1,2-
DIBROMOETHANEBROMOMETHANE

CARBON 
TETRACHLORIDE CHLOROBENZENE CHLOROETHANE

2-CHLOROETHYL 
VINYL ETHER CHLOROFORM

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Yale Oil of South Dakota Subsurface Soil Sampling BENZENE BROMOBENZENE
BROMOCHLORO-

METHANE
BROMODICHLORO- 

METHANE BROMOFORM

Exceeds MDEQ - RBSLs Commercial 

Method SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

mg/kg mg/kg mg/kg mg/kg
Direct Contact Commercial RSL(1)

Unit

0.21 0.028 0.21 0.025 0.012 0.68
1.4 46 2300

  reported value or not detected due to blank contamination.

0.01MDEQ Leaching to Groundwater Screening Level 0.42
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

YMW-10-SB-A 2-4 4/18/2013 11:20
YMW-10-SB-B 10-12 4/23/2013 15:30
YMW-10-SB-C 13-15 4/23/2013 16:00
YMW-11-SB-A 2-4 4/11/2013 10:15
YMW-11-SB-B 8-10 4/11/2013 11:10
YMW-11-SB-C 14-16 4/24/2013 11:50
YMW-12-SB-A 4-6 4/11/2013 12:32

YMW-12-SB-AD 4-6 4/11/2013 12:35
YMW-12-SB-B 11-13 4/30/2013 12:23
YMW-12-SB-C 13-15 4/30/2013 12:34
YMW-13-SB-D† 8-10 4/26/2013 14:30
YMW-13-SB-B 11-13 4/26/2013 14:44
YMW-13-SB-C 13-15 4/26/2013 15:01
YMW-14-SB-A 4-6 4/9/2013 14:10
YMW-14-SB-B 8-10 4/29/2013 13:00
YMW-14-SB-C 13-15 4/29/2013 13:30
YMW-15-SB-A 2-4 4/18/2013 13:55
YMW-15-SB-B 11-13 5/2/2013 14:00
YMW-15-SB-C 13-15 5/2/2013 14:10
YMW-16-SB-A 6-8 4/11/2013 15:15
YMW-16-SB-B 8-10 4/30/2013 14:50
YMW-16-SB-C 13-15 4/30/2013 15:10
YMW-17-SB-A 6-8 4/15/2013 13:20
YMW-17-SB-B 8-10 4/15/2013 14:15
YMW-17-SB-C 13-15 4/30/2013 9:33

YMW-17-SB-CD 13-15 4/30/2013 9:37
YMW-18-SB-A 2-4 4/23/2013 10:35
YMW-18-SB-B 6-8 4/23/2013 11:05
YMW-18-SB-C 13-15 5/2/2013 16:55
YMW-19-SB-A 2-4 4/23/2013 14:05

YMW-19-SB-AD 2-4 4/23/2013 14:06
YMW-19-SB-B 8-10 4/26/2013 9:53
YMW-19-SB-C 13-15 4/26/2013 11:40
YMW-20-SB-A 4-6 4/19/2013 12:30
YMW-20-SB-B 6-8 4/19/2013 13:00
YMW-20-SB-C 13-15 4/25/2013 15:15

YMW-20-SB-CD 4/25/2013 15:20
YMW-21-SB-A 4-6 4/19/2013 15:00
YMW-21-SB-B 8-10 4/29/2013 15:25
YMW-21-SB-C 10-12 4/29/2013 16:45
YMW-22-SB-A 6-8 4/17/2013 11:50
YMW-22-SB-B 8-10 4/25/2013 12:00
YMW-22-SB-C 13-15 4/25/2013 12:20
YMW-23-SB-A 2-4 4/17/2013 14:05
YMW-23-SB-B 8-10 4/25/2013 9:42
YMW-23-SB-C 13-15 4/25/2013 10:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level
    development:  January 2015

J - Associated numerical value is an estimated quantity
R - Rejected Data
  because quality control criteria were not met.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 
  not apply to the samples.)

B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less
  than the reporting limit.
L - Lowest available reporting limit for the analytical
  method used.

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

MDEQ - RBSLs Commercial Subsurface

Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Yale Oil of South Dakota Subsurface Soil Sampling

Exceeds MDEQ - RBSLs Commercial 

Method

Direct Contact Commercial RSL(1)
Unit

  reported value or not detected due to blank contamination.

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.21 0.0025 0.29 0.017
0.01

10016 4.4230 2300 23009.8
mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

930
mg/kg mg/kg mg/kg

NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS
SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

1,2-DICHLORO-  
PROPANE

1,3-DICHLORO-  
PROPANE

2,2-DICHLORO-  
PROPANE

1,1-DICHLORO-  
PROPENE

CIS-1,3-DICHLORO-
PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE

CIS-1,2-
DICHLOROETHENE

1,1-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-
DICHLOROBENZENE

1,3-DICHLORO-  
BENZENE

1,4-DICHLORO-  
BENZENE

DICHLORODI-
FLUOROMETHANE

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
DIBROMOMETHANE

1.3
11 37

0.02 5.8 0.72 15 0.0078
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

YMW-10-SB-A 2-4 4/18/2013 11:20
YMW-10-SB-B 10-12 4/23/2013 15:30
YMW-10-SB-C 13-15 4/23/2013 16:00
YMW-11-SB-A 2-4 4/11/2013 10:15
YMW-11-SB-B 8-10 4/11/2013 11:10
YMW-11-SB-C 14-16 4/24/2013 11:50
YMW-12-SB-A 4-6 4/11/2013 12:32

YMW-12-SB-AD 4-6 4/11/2013 12:35
YMW-12-SB-B 11-13 4/30/2013 12:23
YMW-12-SB-C 13-15 4/30/2013 12:34
YMW-13-SB-D† 8-10 4/26/2013 14:30
YMW-13-SB-B 11-13 4/26/2013 14:44
YMW-13-SB-C 13-15 4/26/2013 15:01
YMW-14-SB-A 4-6 4/9/2013 14:10
YMW-14-SB-B 8-10 4/29/2013 13:00
YMW-14-SB-C 13-15 4/29/2013 13:30
YMW-15-SB-A 2-4 4/18/2013 13:55
YMW-15-SB-B 11-13 5/2/2013 14:00
YMW-15-SB-C 13-15 5/2/2013 14:10
YMW-16-SB-A 6-8 4/11/2013 15:15
YMW-16-SB-B 8-10 4/30/2013 14:50
YMW-16-SB-C 13-15 4/30/2013 15:10
YMW-17-SB-A 6-8 4/15/2013 13:20
YMW-17-SB-B 8-10 4/15/2013 14:15
YMW-17-SB-C 13-15 4/30/2013 9:33

YMW-17-SB-CD 13-15 4/30/2013 9:37
YMW-18-SB-A 2-4 4/23/2013 10:35
YMW-18-SB-B 6-8 4/23/2013 11:05
YMW-18-SB-C 13-15 5/2/2013 16:55
YMW-19-SB-A 2-4 4/23/2013 14:05

YMW-19-SB-AD 2-4 4/23/2013 14:06
YMW-19-SB-B 8-10 4/26/2013 9:53
YMW-19-SB-C 13-15 4/26/2013 11:40
YMW-20-SB-A 4-6 4/19/2013 12:30
YMW-20-SB-B 6-8 4/19/2013 13:00
YMW-20-SB-C 13-15 4/25/2013 15:15

YMW-20-SB-CD 4/25/2013 15:20
YMW-21-SB-A 4-6 4/19/2013 15:00
YMW-21-SB-B 8-10 4/29/2013 15:25
YMW-21-SB-C 10-12 4/29/2013 16:45
YMW-22-SB-A 6-8 4/17/2013 11:50
YMW-22-SB-B 8-10 4/25/2013 12:00
YMW-22-SB-C 13-15 4/25/2013 12:20
YMW-23-SB-A 2-4 4/17/2013 14:05
YMW-23-SB-B 8-10 4/25/2013 9:42
YMW-23-SB-C 13-15 4/25/2013 10:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level
    development:  January 2015

J - Associated numerical value is an estimated quantity
R - Rejected Data
  because quality control criteria were not met.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 
  not apply to the samples.)

B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less
  than the reporting limit.
L - Lowest available reporting limit for the analytical
  method used.

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

MDEQ - RBSLs Commercial Subsurface

Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Yale Oil of South Dakota Subsurface Soil Sampling

Exceeds MDEQ - RBSLs Commercial 

Method

Direct Contact Commercial RSL(1)
Unit

  reported value or not detected due to blank contamination.

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.045 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.13 J
9.6 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.087 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 2.1
3.8 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.30
4.5 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.029 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.27
3.3 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.043 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.49
27 < 1.2 < 1.2 < 25 < 1.2 < 1.2 < 1.2 < 1.2 2.5 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 53
31 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 1.4 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 35
4.0 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.056 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 1.3

11 < 1.2 < 1.2 < 25 < 1.2 < 1.2 < 1.2 < 1.2 1.7 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 < 1.2 45
4.2 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.17 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 7.8

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
4.5 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.17 J < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 3.6
21 < 0.25 < 0.25 < 5.0 < 0.25 < 0.25 < 0.25 < 0.25 0.80 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 29

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
0.050 J < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
0.94 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.74

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

34 < 0.75 < 0.75 < 15 < 0.75 < 0.75 < 0.75 < 0.75 3.0 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 < 0.75 84
2.1 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.32

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
0.21 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.077 J

< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

1010 0.08

3600 6 310 1.7 2400.118.8 100
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS
mg/kg

NO MEAS
SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B

M-P XYLENE
TRICHLORO-  

ETHENE
TRICHLORO-  

FLUOROMETHANE
1,2,3-TRICHLORO-  

PROPANE VINYL CHLORIDE
1,1,1-TRICHLORO-  

ETHANE
1,1,2-TRICHLORO-  

ETHANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE) STYRENE

1,1,1,2-
TETRACHLORO- 

ETHANE

1,1,2,2-
TETRACHLOROE- 

THANE
TETRACHLORO- 

ETHENE TOLUENEETHYLBENZENE
METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE

0.013 12 1.1 0.0022 0.0078
51000 19000 3500 2.7

0.023 0.7 0.0096 0.018 66.4 0.0000032 0.0007 100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample          
Code

SAMPLE 
DEPTH (FT)

Date TIME

YMW-10-SB-A 2-4 4/18/2013 11:20
YMW-10-SB-B 10-12 4/23/2013 15:30
YMW-10-SB-C 13-15 4/23/2013 16:00
YMW-11-SB-A 2-4 4/11/2013 10:15
YMW-11-SB-B 8-10 4/11/2013 11:10
YMW-11-SB-C 14-16 4/24/2013 11:50
YMW-12-SB-A 4-6 4/11/2013 12:32

YMW-12-SB-AD 4-6 4/11/2013 12:35
YMW-12-SB-B 11-13 4/30/2013 12:23
YMW-12-SB-C 13-15 4/30/2013 12:34
YMW-13-SB-D† 8-10 4/26/2013 14:30
YMW-13-SB-B 11-13 4/26/2013 14:44
YMW-13-SB-C 13-15 4/26/2013 15:01
YMW-14-SB-A 4-6 4/9/2013 14:10
YMW-14-SB-B 8-10 4/29/2013 13:00
YMW-14-SB-C 13-15 4/29/2013 13:30
YMW-15-SB-A 2-4 4/18/2013 13:55
YMW-15-SB-B 11-13 5/2/2013 14:00
YMW-15-SB-C 13-15 5/2/2013 14:10
YMW-16-SB-A 6-8 4/11/2013 15:15
YMW-16-SB-B 8-10 4/30/2013 14:50
YMW-16-SB-C 13-15 4/30/2013 15:10
YMW-17-SB-A 6-8 4/15/2013 13:20
YMW-17-SB-B 8-10 4/15/2013 14:15
YMW-17-SB-C 13-15 4/30/2013 9:33

YMW-17-SB-CD 13-15 4/30/2013 9:37
YMW-18-SB-A 2-4 4/23/2013 10:35
YMW-18-SB-B 6-8 4/23/2013 11:05
YMW-18-SB-C 13-15 5/2/2013 16:55
YMW-19-SB-A 2-4 4/23/2013 14:05

YMW-19-SB-AD 2-4 4/23/2013 14:06
YMW-19-SB-B 8-10 4/26/2013 9:53
YMW-19-SB-C 13-15 4/26/2013 11:40
YMW-20-SB-A 4-6 4/19/2013 12:30
YMW-20-SB-B 6-8 4/19/2013 13:00
YMW-20-SB-C 13-15 4/25/2013 15:15

YMW-20-SB-CD 4/25/2013 15:20
YMW-21-SB-A 4-6 4/19/2013 15:00
YMW-21-SB-B 8-10 4/29/2013 15:25
YMW-21-SB-C 10-12 4/29/2013 16:45
YMW-22-SB-A 6-8 4/17/2013 11:50
YMW-22-SB-B 8-10 4/25/2013 12:00
YMW-22-SB-C 13-15 4/25/2013 12:20
YMW-23-SB-A 2-4 4/17/2013 14:05
YMW-23-SB-B 8-10 4/25/2013 9:42
YMW-23-SB-C 13-15 4/25/2013 10:10

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) - EPA RSL Version used for screening level
    development:  January 2015

J - Associated numerical value is an estimated quantity
R - Rejected Data
  because quality control criteria were not met.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 
  not apply to the samples.)

B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less
  than the reporting limit.
L - Lowest available reporting limit for the analytical
  method used.

† -  Sample ID YMW-13-SB-D replaced sample YMW-13-SB-A

MDEQ - RBSLs Commercial Subsurface

Fraction

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than

Yale Oil of South Dakota Subsurface Soil Sampling

Exceeds MDEQ - RBSLs Commercial 

Method

Direct Contact Commercial RSL(1)
Unit

  reported value or not detected due to blank contamination.

MDEQ Leaching to Groundwater Screening Level

Result VQs LQs Result VQs LQs

< 0.20 < 0.20
< 0.20 < 0.20
< 0.20 < 0.20

< 0.20 0.13 J
0.53 2.7
0.33 0.63
0.22 0.49
0.44 0.93
5.7 58
2.7 37

0.23 1.5

10 56
0.77 8.6

< 0.20 < 0.20
1.1 4.7
2.3 31

< 0.20 < 0.20
< 0.20 < 0.20
< 0.20 < 0.20

0.35 1.1
< 0.20 < 0.20

8.9 92
0.11 J 0.43

< 0.20 < 0.20
0.042 J 0.12 J

< 0.20 < 0.20
< 0.20 < 0.20

200

280
mg/kg mg/kg

NO MEASNO MEAS
SW8260B SW8260B
O-XYLENE TOTAL XYLENE

100
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (FT)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1-ST-A 2-4 6/5/2013 13:45 27 8.6 39 806 2 63 1440 1 < 1 < 1 < 0.68 D 0.30 J* < 0.34 D 4.9
2-ST-A 3-4 6/7/2013 11:50 26 7.5 5 193 < 1 28 269 < 1 < 1 < 1 < 0.27 D 0.31 * < 0.40 5.0
3-ST-A 2-4 6/12/2013 10:26 20 8.1 6 197 < 1 25 815 < 1 < 1 < 1 < 0.62 D 1.9 * 0.43 6.5 *
3-ST-B 6-7 6/12/2013 10:56 16 9.0 5 145 < 1 20 151 < 1 < 1 < 1 < 1.0 D 4.4 J * 1.5 J 34 J *
4-ST-A 3-4 6/12/2013 12:20 41 8.2 37 306 < 1 32 5670 D < 1 2 < 1 < 2.0 D 2.3 * 3.7 26 *
5-ST-A 4-5 6/12/2013 13:33 23 8.0 10 184 < 1 30 68 < 1 < 1 < 1 < 0.65 D < 0.33 D < 1.0 D 11 *

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) Compared to http://deq.mt.gov/
    StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

MA-VPH
MERCURY (HG) ETHYLBENZENE

METHYL TERT-
BUTYL ETHER BENZENE

1 2.6 8.51

VPH
SW7471A MA-VPHSW6010B/SW6020 MA-VPH

4.0

TOT
mg/kg mg/kg mg/kgmg/kg

TOT

SELENIUM (SE) TOLUENE
MA-VPH

VPH
mg/kg

SILVER (AG)

580
mg/kg

VPHVPH

PHYSICAL PARAMETERS AND METALS

mg/kg mg/kg
NO MEAS

s.u. mg/kg

421 1800000
98 580

SW6020

pH OF SOIL & 
WASTE ARSENIC (AS)

10 100.08 0.04

mg/kg mg/kg mg/kg

140

  contamination.

MOISTURE % BY 
WT.

SW3550A
NO MEAS

%

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less

Exceeds MDEQ - RBSLs Commercial

CADMIUM (CD)
SW9045D

TOT TOT

  than reported value or not detected due to blank

SW6010B/SW6020 SW6010B/SW6020
CHROMIUM (CR)BARIUM (BA)

Unit

# - DEQ Direct Contact Screening levels

22.5 (1)
22.5 (1)

Yale Oil of South Dakota Interim Soil Sampling
Method
Fraction TOT TOT TOT

LEAD (PB)

22000 800180000

SW6020 SW6010B/SW6020 SW6010B/SW6020

Direct Contact Commercial RSL(2)

TOT
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-ST-A 2-4 6/5/2013 13:45
2-ST-A 3-4 6/7/2013 11:50
3-ST-A 2-4 6/12/2013 10:26
3-ST-B 6-7 6/12/2013 10:56
4-ST-A 3-4 6/12/2013 12:20
5-ST-A 4-5 6/12/2013 13:33

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) Compared to http://deq.mt.gov/
    StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

  contamination.

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less

Exceeds MDEQ - RBSLs Commercial

  than reported value or not detected due to blank

Unit

# - DEQ Direct Contact Screening levels

Yale Oil of South Dakota Interim Soil Sampling
Method
Fraction

Direct Contact Commercial RSL(2)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.2 2.1 4.3 < 8.0 D 473 * 117 * 470 * 1330 * 17200 6390 * 2310 * 5660 0.66 0.50
2.1 2.1 4.3 6.9 * 415 * 137 * 420 * 1190 * 13500 3840 * 5890 * 2940 4.3 1.9
1.2 1.6 2.8 4.8 * 222 * 126 * 246 * 655 * 7260 2470 * 2350 * 1480 3.4 0.55
12 J 4.7 J 17 J 24 J * 665 J * 640 J * 797 J * 2290 J * 10800 3400 * 5360 * 1440 47 1.5
15 11 26 13 * 945 * 801 * 1070 * 2880 * 51700 21200 * 9740 * 17100 62 0.89
3.9 2.6 6.5 5.7 * 319 * 183 * 358 * 860 * 10600 2570 * 3480 * 3330 3.5 0.25

MA-VPHMA-VPH

1.9

MA-EPHMA-EPH MA-EPHMA-VPH SW8270CSW8270C
O-XYLENEM-P XYLENE

C19-C36 
ALIPHATICS

C9-C18 
ALIPHATICS

C11-C22 
AROMATICS

EPHEPHEPH NO MEASNO MEAS

ACENAPHTHENE
2-METHYLNAPH- 

THALENE
C9-C12 

ALIPHATICS
MA-VPH

C9-C10 
AROMATICS

MA-VPH
NAPHTHALENE

MA-EPH

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)TOTAL XYLENE C5-C8 ALIPHATICS

VPHVPHVPH
MA-VPH

EPH
mg/kgmg/kg

VPH
mg/kgmg/kg mg/kg

VPH
mg/kgmg/kg mg/kgmg/kgmg/kg mg/kgmg/kgmg/kg

VPH
mg/kg

VPH VPH

240 280 300

100400 100000
100 100

10001009 200 200200 200

MA-VPH

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-ST-A 2-4 6/5/2013 13:45
2-ST-A 3-4 6/7/2013 11:50
3-ST-A 2-4 6/12/2013 10:26
3-ST-B 6-7 6/12/2013 10:56
4-ST-A 3-4 6/12/2013 12:20
5-ST-A 4-5 6/12/2013 13:33

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) Compared to http://deq.mt.gov/
    StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

  contamination.

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less

Exceeds MDEQ - RBSLs Commercial

  than reported value or not detected due to blank

Unit

# - DEQ Direct Contact Screening levels

Yale Oil of South Dakota Interim Soil Sampling
Method
Fraction

Direct Contact Commercial RSL(2)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.11 0.76 0.41 * < 0.11 < 0.11 0.24 < 0.11 1.1 < 0.11 0.87 1.5 0.17 0.75
< 0.072 0.67 0.55 * 0.44 * 0.51 * 0.21 0.23 0.58 < 0.072 1.6 1.9 0.32 * 3.7
< 0.041 0.27 0.32 * 0.30 * 0.43 * 0.18 0.16 0.48 < 0.041 0.97 0.74 0.17 1.6
< 0.040 0.53 0.15 < 0.040 < 0.040 < 0.040 < 0.040 0.26 < 0.040 0.44 2.8 < 0.040 19 *
< 0.11 1.1 1.8 * 0.90 * 0.58 * 0.54 0.23 3.1 < 0.11 3.0 2.6 < 0.11 17 *

0.96 0.22 0.066 < 0.043 0.056 < 0.043 < 0.043 0.17 < 0.043 0.13 1.0 < 0.043 2.7

SW8270CSW8270CSW8270C SW8270CSW8270CSW8270CSW8270C SW8270CSW8270CSW8270CSW8270C SW8270C SW8270C

MA-EPH AND SVOC

NAPHTHALENE
INDENO (1,2,3-

C,D) PYRENEFLUORANTHENE FLUORENE
DIBENZ (A,H) 
ANTHRACENECHRYSENE

BENZO (B) 
FLUORANTHENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

BENZO (A) 
ANTHRACENE BENZO (A) PYRENE

NO MEASNO MEASNO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEAS NO MEAS

ACENAPHTHYLENE ANTHRACENE

mg/kgmg/kgmg/kg mg/kgmg/kgmg/kg
NO MEASNO MEASNO MEAS

mg/kg mg/kgmg/kg mg/kg mg/kgmg/kgmg/kg
NO MEAS

95 500 600 50200050010 4 504000
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TABLE 1-2.  YOSD SUBSURFACE SOILS

Sample 
Code

SAMPLE 
DEPTH (FT)

Date TIME

1-ST-A 2-4 6/5/2013 13:45
2-ST-A 3-4 6/7/2013 11:50
3-ST-A 2-4 6/12/2013 10:26
3-ST-B 6-7 6/12/2013 10:56
4-ST-A 3-4 6/12/2013 12:20
5-ST-A 4-5 6/12/2013 13:33

NOTES:

2.5 Exceeds Direct Contact Commercial RSL
3.1 Exceeds MDEQ Leaching to Groundwater 

  Screening Level
22

  Subsurface
<0.53 Non-Detect Result that Exceeds an 

  Associated Screening Level

(1) Compared to http://deq.mt.gov/
    StateSuperfund/background.mcpx
(2) - EPA RSL Version used for screening level 
    development:  January 2015

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

  contamination.

MDEQ - RBSLs Commercial Subsurface
MDEQ Leaching to Groundwater Screening Level

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less

Exceeds MDEQ - RBSLs Commercial

  than reported value or not detected due to blank

Unit

# - DEQ Direct Contact Screening levels

Yale Oil of South Dakota Interim Soil Sampling
Method
Fraction

Direct Contact Commercial RSL(2)

Result VQs LQs Result VQs LQs

3.0 1.2
3.1 1.6
1.3 1.2
4.4 0.53
7.6 4.1
1.8 0.33

SW8270C SW8270C
PHENANTHRENE PYRENE

mg/kg mg/kg
NO MEAS NO MEAS

2000
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
MW01 6/4/2013 9:43 7.6 8.1 H 2980 3012 10.83 158.1 6.40 1.4 L 2200 560 L 683 L 288 D 542 D < 0.05 41.2 41.2 D 0.008
MW01 9/9/2013 16:05 7.72 7.8 H 2450 2709 16.2 149.3 3.69 1620 591 721 170 D 368 D 0.10 H 15.2 15.3 D
MW02 6/4/2013 12:30 7.12 7.6 H 778 481 13.5 -113.5 0.21 63.3 L 456 290 L 354 L 14 97 < 0.05 0.27 0.27 0.019
MW02 9/13/2013 10:00 7.26 7.5 H 845 530 16.7 -175.3 0.25 529 298 L 363 L 18 113 < 0.05 < 0.05 0.02 U
MW03 6/5/2013 9:40 6.87 7.2 H 6520 6029 14.13 -164.4 0.19 61.4 5790 983 L 1200 L 232 D 2520 D 0.66 66.9 67.6 D 0.008
MW03 9/12/2013 13:30 6.95 7.1 H 4420 4312 20.8 -172.6 1.01 3880 859 1050 135 D 1470 D < 0.05 < 0.05 0.01 U
MW-4 6/4/2013 16:52 6.8 7.3 H 1340 1254 12.48 45.4 3.23 0.3 L 892 318 L 388 L 85 D 266 D < 0.05 2.28 2.28 D 0.002
MW-4 9/10/2013 9:00 7.23 7.4 H 997 1030 16.6 201.9 57.1 679 208 253 42 250 < 0.05 H 0.62 0.62
MW-6 6/4/2013 14:30 6.28 6.8 H 1300 1252 11.9 -112.3 0.29 11.8 L 907 328 L 401 L 48 315 0.26 10.6 10.9 D 0.002

MW-6 (DUP) 6/4/2013 15:10 6.8 H 1320 12.0 L 901 350 L 427 L 40 D 276 D 0.31 10.8 11.1 D 0.002
MW-6 9/10/2013 11:00 6.94 7.5 H 1230 1310 17.6 -164.3 33.0 807 442 539 42 194 D < 0.05 H < 0.05 0.02 U

YMW-10 6/3/2013 15:00 7.01 7.4 H 2150 661 12.51 226.1 3.29 1.3 L 1560 307 L 374 L 76 D 635 D < 0.05 21.6 21.6 D 0.003
YMW-10 9/11/2013 9:45 6.98 7.6 H 1820 1708 18.9 117.5 5.06 1320 332 L 405 L 68 409 D < 0.05 56 56 D
YMW-11 6/3/2013 12:30 6.86 7.3 H 1880 667 12.62 186.4 1.67 0.3 L 1310 344 L 419 L 38 D 504 D 0.11 19.4 19.5 D 0.002
YMW-11 9/9/2013 10:40 7.24 7.4 H 2080 2264 17.7 131.1 25.8 1600 358 437 52 724 D < 0.05 H 10.1 10.1 D
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00 6.64 7.1 H 1500 1497 20.7 -211.5 0.19 1080 852 1040 39 < 5 D < 0.05 < 0.05 0.02 U
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45 6.62 7.1 H 1130 1077 16.4 -191.18 0.60 748 625 762 21 < 2 D < 0.05 < 0.05 < 0.01
YMW-15 6/5/2013 11:58 6.59 7.0 H 2710 2643 16.26 -31.2 0.19 60.4 1860 1160 L 1410 L 116 D 309 D < 0.05 < 0.05 0.02 0.005
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24 6.81 7.3 H 2680 2600 13.8 -83.4 0.68 78.4 1990 914 L 1120 L 68 D 620 D < 0.05 < 0.05 0.02 0.002
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20 6.61 7.7 H 2470 2460 14.51 -199.2 0.30 49.2 L 1660 1050 L 1280 L 87 D 265 D < 0.05 < 0.05 < 0.01 0.007
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45 7.12 7.3 H 2710 2603 18.9 -261.1 1.09 1720 1350 1650 160 D 19 D < 0.05 < 0.05 0.01 U
YMW-19 6/3/2013 17:45 6.15 6.6 H 4720 1434 10.93 127.7 0.42 15.9 L 4080 393 L 480 L 128 D 2310 D < 0.05 28.3 28.3 D 0.001
YMW-19 9/9/2013 12:45 6.31 6.7 H 4470 4685 16.3 146.1 3.69 4170 398 486 124 D 2310 D < 0.05 H 25.6 25.6 D
YMW-20 6/7/2013 10:12 6.38 7.1 H 2870 2478 14.37 -36.7 0.47 17.4 1950 506 L 617 L 494 D 414 D < 0.05 0.09 0.09 0.002
YMW-20 9/10/2013 15:00 7.35 7.4 H 2920 3530 18.7 -200.7 0.32 1910 804 980 424 D 264 D < 0.05 H < 0.05 0.02 U
YMW-21 6/6/2013 10:42 6.79 7.9 H 2110 2098 13.64 -167.6 0.11 24.8 L 1390 963 L 1170 L 71 D 182 D < 0.05 < 0.05 0.02 0.006
YMW-21 9/11/2013 13:40 7.33 7.6 H 2060 1962 16.3 -239.5 0.19 1390 944 1150 75 199 D < 0.05 < 0.05 0.01 U
YMW-22 6/6/2013 16:17 6.27 7.2 H 22700 E 22649 14.85 44.3 0.36 11.4 L 14800 675 L 823 L 7890 D 1030 D 0.05 11.0 11.1 D 0.024 D
YMW-22 9/11/2013 11:45 7.27 7.5 H 3300 3580 17.2 -196.6 3.14 2170 979 1190 411 D 357 D < 0.05 < 0.05 0.02 U
YMW-23 6/7/2013 13:10 6.68 7.3 H 3460 2901 15.12 -44.8 0.29 33.5 2310 663 L 809 L 521 D 515 D 0.98 1.37 2.35 D 0.008
YMW-23 9/10/2013 12:50 7.08 7.2 H 3250 3507 19.4 -172.2 0.22 2150 801 978 425 D 481 D < 0.05 H < 0.05 0.01 U

YMW-23 (DUP) 9/10/2013 13:00 7.5 H 3200 2100 790 964 405 D 473 D < 0.05 H < 0.05 < 0.01

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ
  Groundwater RBSL

55 Exceeds EPA Drinking Water Regional 
  Secondary MCL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

25 25Region 9 Tapwater Screening Level 0.000045

Yale DEQ-7 - GW Human Health Standards
EPA Drinking Water Regional Secondary MCL 250 250500

VQs - Validator Qualifiers

² LNAPL was present, sample was not collected

1 10 10 0.01
mg/L mg/L mg/L mg/LmV mg/LUnit s.u. s.u. umhos/cm umhos/cm mg/L mg/L mg/L mg/L mg/LC NTU

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS DIS
FIELD A2130B A2540C A2320B A2320B E300.0FIELD FIELDMethod FIELD A4500-HB A2510B FIELD

NITRITE (NO2-N) NITRATE (NO3-N)
NITRATE + 

NITRITE AS N ARSENIC (AS)
TURBIDITY (NTU) - 

LAB
TDS (MEASURED 

AT 180 C)
E353.2 CALCULATION E353.2 E200.8

U - Blank Exceedance.  Associated value may be less 

TOTAL ALKALINITY 
AS CACO3

BICARBONATE 
ALKALINITY AS 

HCO3 CHLORIDE (CL) SULFATE (SO4)
YALE OIL OF SOUTH DAKOTA GROUNDWATER 

SAMPLING-FIELD PARAMETERS, INORGANICS, TEL PH - FLD pH - LAB
SC (UMHOS/CM AT 

25 C)
SC (UMHOS/CM AT 

25 C) (FLD)

WATER 
TEMPERATURE 

(FLD)

OXIDATION 
REDUCTION 
POTENTIAL

DISSOLVED 
OXYGEN

E300.0
NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

  than reported value or not detected due to blank
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ
  Groundwater RBSL

55 Exceeds EPA Drinking Water Regional 
  Secondary MCL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

Region 9 Tapwater Screening Level

Yale DEQ-7 - GW Human Health Standards
EPA Drinking Water Regional Secondary MCL

VQs - Validator Qualifiers

² LNAPL was present, sample was not collected

Unit

Method

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-FIELD PARAMETERS, INORGANICS, TEL

Fraction

  than reported value or not detected due to blank

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.05 < 0.001 69 < 0.005 < 0.03 < 0.001 60 < 0.0001 324

0.007 0.05 < 0.001 56 < 0.005 < 0.001 48 < 0.0001
< 0.05 < 0.001 55 < 0.005 0.30 < 0.001 25 < 0.0001 41

0.019 < 0.05 < 0.001 54 < 0.005 0.001 24 < 0.0001
0.22 < 0.001 514 < 0.005 2.16 D < 0.001 231 < 0.0001 664

0.015 0.12 < 0.001 250 < 0.005 0.004 115 0.0001
0.06 < 0.001 144 < 0.005 < 0.03 < 0.001 42 < 0.0001 10

0.003 < 0.05 < 0.001 98 < 0.005 < 0.001 28 < 0.0001
0.10 < 0.001 141 < 0.005 2.05 < 0.001 45 < 0.0001 6
0.10 < 0.001 142 < 0.005 2.17 < 0.001 46 < 0.0001 7

0.009 0.12 < 0.001 134 < 0.005 0.001 45 < 0.0001
0.05 < 0.001 152 < 0.005 < 0.03 < 0.001 90 < 0.0001 16

0.008 0.07 < 0.001 127 < 0.005 < 0.001 76 < 0.0001
< 0.05 < 0.001 181 < 0.005 < 0.03 < 0.001 60 < 0.0001 118

0.004 0.05 < 0.001 226 < 0.005 < 0.001 75 < 0.0001

0.024 0.79 < 0.001 133 < 0.005 0.001 64 < 0.0001

0.005 0.58 < 0.001 145 < 0.005 0.001 44 < 0.0001
0.34 < 0.001 126 < 0.005 2.18 0.005 108 < 0.0001 20

0.08 < 0.001 269 < 0.005 0.38 0.002 118 < 0.0001 7

0.15 < 0.001 147 < 0.005 4.93 < 0.001 122 < 0.0001 12

0.016 0.30 < 0.001 67 < 0.005 < 0.001 82 < 0.0001
0.06 < 0.001 476 < 0.005 0.33 < 0.001 202 < 0.0001 87

0.002 0.05 < 0.001 462 < 0.005 < 0.001 210 < 0.0001
0.10 < 0.001 328 < 0.005 0.40 < 0.001 106 < 0.0001 36

0.007 0.21 < 0.001 222 < 0.005 < 0.001 100 < 0.0001
0.09 < 0.001 84 < 0.005 1.32 < 0.001 110 < 0.0001 6

0.008 0.09 < 0.001 81 < 0.005 0.026 108 < 0.0001
0.16 0.002 898 0.007 0.9 D 0.037 650 < 0.0001 77 D

0.008 0.08 < 0.001 140 < 0.005 0.045 125 < 0.0001
0.07 < 0.001 154 < 0.005 0.46 < 0.001 124 < 0.0001 10

0.036 0.12 < 0.001 171 < 0.005 0.003 129 < 0.0001
0.033 0.11 < 0.001 164 < 0.005 0.001 123 < 0.0001

0.000630.000630.000045 2.9 2.9 0.0069 0.0069

0.3
0.005 0.11 0.005 0.015 0.002

mg/L mg/L mg/L mg/L mg/L mg/Lmg/L mg/Lmg/L

E200.8 E200.7 E200.8 E200.7 E200.8 E200.7
DIS DIS DIS DISDIS DISDIS DISTRCDIS

E200.7
CALCIUM (CA) CHROMIUM (CR) FERROUS IRON LEAD (PB) MAGNESIUM (MG) MERCURY (HG)BARIUM (BA) CADMIUM (CD) CHROMIUM (CR)

E200.8
TRC

mg/L
0.1

ARSENIC (AS)
E200.8

TRC
mg/L
0.01

BARIUM (BA)
E200.7/E200.8

TRC
mg/L

1

CALCIUM (CA)
E200.7

TRC
mg/L

E200.7/E200.8
LEAD (PB)

E200.8
TRC

mg/L
0.015

MERCURY (HG)
E200.8

TRC
mg/L
0.002

E200.8
CADMIUM (CD)

E200.8
MAGNESIUM (MG)

E200.7
TRC

mg/L

POTASSIUM (K)

mg/L
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ
  Groundwater RBSL

55 Exceeds EPA Drinking Water Regional 
  Secondary MCL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

Region 9 Tapwater Screening Level

Yale DEQ-7 - GW Human Health Standards
EPA Drinking Water Regional Secondary MCL

VQs - Validator Qualifiers

² LNAPL was present, sample was not collected

Unit

Method

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-FIELD PARAMETERS, INORGANICS, TEL

Fraction

  than reported value or not detected due to blank

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
0.011 < 0.001 366 D < 10

217 0.004 < 0.001 321 D < 10
< 0.001 < 0.001 52 < 10

48 < 0.001 < 0.001 48 < 10
0.191 D < 0.001 466 D < 10

505 0.006 < 0.001 307 D < 10
0.005 < 0.001 83 < 10

12 0.008 < 0.001 86 < 10
0.002 < 0.001 76 < 10
0.001 < 0.001 82 < 10

8 < 0.001 < 0.001 86 < 10
0.006 < 0.001 167 D < 10

21 0.004 < 0.001 179 < 10
0.001 < 0.001 89 < 10

132 0.001 < 0.001 99 D < 10

6 < 0.001 < 0.001 163 < 10

14 < 0.001 < 0.001 51 < 10
< 0.001 < 0.001 376 D < 10

< 0.001 < 0.001 248 < 10

< 0.001 < 0.001 301 D < 10

64 < 0.001 < 0.001 473 D < 10
0.001 < 0.001 342 D < 10

126 0.002 < 0.001 419 D < 10
< 0.001 < 0.001 134 < 10

24 < 0.001 < 0.001 193 D < 10
< 0.001 < 0.001 294 D < 10

5 < 0.001 < 0.001 299 D < 10
< 0.001 < 0.001 3390 D < 10

14 < 0.001 < 0.001 482 D < 10
< 0.001 < 0.001 430 D < 10

13 < 0.001 < 0.001 463 D < 10
12 < 0.001 < 0.001 454 D < 10

0.078 0.078 0.071 0.071

0.10.05
mg/L mg/L ug/L

SW8270C
DIS DIS DIS NO MEAS

TETRAETHYL LEADSELENIUM (SE)
E200.8

TRC
mg/L
0.05

SILVER (AG)
E200.8

TRC
mg/L
0.1

SODIUM (NA)
E200.7

TRC
mg/L

POTASSIUM (K)
E200.7

TRC
mg/L

SELENIUM (SE) SILVER (AG) SODIUM (NA)
E200.8 E200.8 E200.7

mg/L
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
MW01 6/4/2013 9:43 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW01 9/9/2013 16:05 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW02 6/4/2013 12:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW02 9/13/2013 10:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW03 6/5/2013 9:40 < 1.0 < 0.50 < 0.50 1.1 < 0.50 0.48 J 0.48 J 1.3 89 17 J 105 245
MW03 9/12/2013 13:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 24 < 20 86 156
MW-4 6/4/2013 16:52 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW-4 9/10/2013 9:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
MW-6 6/4/2013 14:30 < 1.0 1.8 < 1.0 D < 1.0 D 1.7 < 2.0 D 1.7 < 2.0 D 76 168 157 376

MW-6 (DUP) 6/4/2013 15:10 < 1.0 1.7 < 1.0 D < 1.0 D 1.7 < 2.0 D 1.7 < 2.0 D 81 169 165 391
MW-6 9/10/2013 11:00 < 1.0 1.1 < 1.0 D < 1.5 D 1.2 < 1.0 D 1.2 < 2.0 D 81 161 49 269

YMW-10 6/3/2013 15:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YMW-10 9/11/2013 9:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YMW-11 6/3/2013 12:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YMW-11 9/9/2013 10:40 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00 < 10 D 2050 * 24 538 153 49 202 81 1350 * 4470 * 1150 * 7420 *
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45 < 10 D 2600 * 46 376 149 33 181 187 1270 * 5760 * 844 9020 *
YMW-15 6/5/2013 11:58 < 50 D 6380 * 249 1580 * 935 110 1050 336 * 2780 * 13500 * 5460 * 22900 *
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24 < 50 D 291 * 33 225 296 44 341 56 969 J 3280 * 1840 * 5260 *
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20 < 5.0 87 * 8.9 12 134 23 157 24 529 1330 * 753 2230 *
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45 < 2.0 D 6.3 * < 1.0 D 5.3 < 1.0 D < 1.0 D < 1.0 D 93 653 37 J 244 1050 *
YMW-19 6/3/2013 17:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 26 29
YMW-19 9/9/2013 12:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 40 < 20 < 20 61
YMW-20 6/7/2013 10:12 < 1.0 < 0.50 < 0.50 2.1 < 0.50 < 0.50 < 0.50 0.66 J 56 38 23 92
YMW-20 9/10/2013 15:00 < 2.5 D 17 * < 1.0 D 4.3 < 1.0 D < 1.0 D < 2.0 D < 1.5 D 167 164 48 328
YMW-21 6/6/2013 10:42 < 1.0 1.1 < 0.50 2.6 0.77 0.94 1.7 1.5 125 175 177 392
YMW-21 9/11/2013 13:40 < 1.0 1.1 < 0.50 2.5 1.4 < 1.0 D 1.4 1.0 86 77 32 179
YMW-22 6/6/2013 16:17 < 1.0 < 0.50 < 0.50 < 0.50 0.44 J < 0.50 0.44 J 0.86 J < 20 < 20 35 42
YMW-22 9/11/2013 11:45 < 1.0 < 0.50 < 0.50 0.66 < 0.50 < 0.50 < 0.50 < 1.0 56 21 9.2 J 80
YMW-23 6/7/2013 13:10 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 21
YMW-23 9/10/2013 12:50 < 1.0 < 0.50 < 0.50 < 1.0 D < 0.50 < 0.50 < 0.50 < 1.0 37 < 20 15 J 54

YMW-23 (DUP) 9/10/2013 13:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 33 < 20 1.7 J 41

NOTES:

2.5 Exceeds DEQ-7 Human Health Level for Groundwater or MDEQ Groundwater RBSL
0.005 EPA Region 9 Tapwater Screening 

 Level used for Comparison
<0.53 Non-Detect Result that Exceeds an Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

190 190 190 0.17

² LNAPL was present, sample was not collected

Fraction
ug/L ug/L ug/L

10000

ug/L
VPH VPH VPH VPH

Region 9 Tapwater Screening Level 14 0.45 1100 1.5

VQs - Validator Qualifiers

ug/L

1000 1000
Yale DEQ-7 - GW Human Health Standards/MDEQ 

Groundwater RBSL 30 5 1000 700 10000 10000 100 1000 700

ug/L

MA-VPH
VPH VPH VPH VPH VPH VPH VPHVPH

MA-VPH

C9-C12 
ALIPHATICS

TOTAL PURGEABLE 
HYDROCARBONS

Method MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH
O-XYLENE TOTAL XYLENE NAPHTHALENE

C9-C10 
AROMATICS C5-C8 ALIPHATICS

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-VPH

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

METHYL TERT-
BUTYL ETHER BENZENE TOLUENE ETHYLBENZENE M-P XYLENE

MA-VPH MA-VPH MA-VPH

Unit ug/L ug/L ug/L ug/L ug/L ug/L
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
MW01 6/4/2013 9:43 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW01 9/9/2013 16:05 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW02 6/4/2013 12:30 < 300 < 300 < 300 < 300 0.31 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
MW02 9/13/2013 10:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
MW03 6/5/2013 9:40 748 < 300 < 300 1310 * 0.32 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW03 9/12/2013 13:30 604 < 300 < 300 705 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW-4 6/4/2013 16:52 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW-4 9/10/2013 9:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
MW-6 6/4/2013 14:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

MW-6 (DUP) 6/4/2013 15:10 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
MW-6 9/10/2013 11:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

YMW-10 6/3/2013 15:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-10 9/11/2013 9:45 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-11 6/3/2013 12:30 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-11 9/9/2013 10:40 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00 368 < 300 565 2120 * 27 0.73 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45 < 300 < 300 692 1300 * 69 1.8 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-15 6/5/2013 11:58 6270 * 1960 * 5310 * 16000 * 168 3.4 < 0.20 1.1 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24 5260 * 4330 * 5540 * 16800 * 9.3 1.7 < 0.19 0.88 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20 < 300 379 513 1760 * 19 0.35 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45 442 < 300 846 1660 * 54 0.48 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-19 6/3/2013 17:45 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-19 9/9/2013 12:45 < 300 < 300 < 300 < 300 < 0.19 0.25 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-20 6/7/2013 10:12 < 300 < 300 < 300 < 300 0.37 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-20 9/10/2013 15:00 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-21 6/6/2013 10:42 308 < 300 367 1190 * 2.6 < 0.20 < 0.20 < 0.20 0.21 < 0.20 < 0.20 < 0.20 < 0.20
YMW-21 9/11/2013 13:40 < 300 < 300 < 300 662 0.33 U 0.21 < 0.19 < 0.19 0.33 0.41 * 0.62 * 0.42 0.52
YMW-22 6/6/2013 16:17 < 300 < 300 < 300 < 300 0.44 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-22 9/11/2013 11:45 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YMW-23 6/7/2013 13:10 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YMW-23 9/10/2013 12:50 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

YMW-23 (DUP) 9/10/2013 13:00 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

NOTES:

2.5 Exceeds DEQ-7 Human Health 
  Level for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated 
  quantity because quality control criteria were not met.
R - Rejected Data

contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

0.0034 0.034 0.34

VQs - Validator Qualifiers

ug/L ug/L ug/L ug/L ug/L ug/L

670 2100 0.5 0.05

Unit ug/L

0.51000# 1000# 1000# 1000#

U - Blank Exceedance.  Associated value may be less 

Yale DEQ-7 - GW Human Health Standards/MDEQ 
Groundwater RBSL

Fraction EPH EPH EPH EPH NO MEAS NO MEAS

² LNAPL was present, sample was not collected

# - DEQ Groundwater RBSL only

Region 9 Tapwater Screening Level 36 530 1800 0.034

ug/L ug/L ug/L ug/L ug/L ug/L

MA-EPH MA-EPH SW8270CMA-EPH SW8270C
NO MEAS

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE

than reported value or not detected due to blank

SW8270C SW8270C SW8270C SW8270C SW8270C SW8270CMethod SW8270C

5

MA-EPH

BENZO (B) 
FLUORANTHENE

NO MEAS

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-EPH AND SVOC

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

C11-C22 
AROMATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
2-METHYLNAPH-  

THALENE ACENAPHTHENE ACENAPHTHYLENE ANTHRACENE
BENZO (A) 

ANTHRACENE BENZO (A) PYRENE

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health 
  Level for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated 
  quantity because quality control criteria were not met.
R - Rejected Data

contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

VQs - Validator Qualifiers

Unit

U - Blank Exceedance.  Associated value may be less 

Yale DEQ-7 - GW Human Health Standards/MDEQ 
Groundwater RBSL

Fraction

² LNAPL was present, sample was not collected

# - DEQ Groundwater RBSL only

Region 9 Tapwater Screening Level

than reported value or not detected due to blank

Method

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-EPH AND SVOC

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0016 U
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0014 J
< 0.20 < 0.20 0.28 < 0.20 < 0.20 0.36 U B 0.22 0.27 0.044
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.26 < 0.20 < 0.20 0.0031 J
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.46 U < 0.19 < 0.19 0.012
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0070 J
< 0.19 < 0.19 0.23 < 0.19 < 0.19 < 0.19 < 0.19 0.22 0.0011 U
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.0010 J
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.053
< 0.19 < 0.19 0.21 < 0.19 < 0.19 < 0.19 < 0.19 0.20 0.047
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.030 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.0074
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.20 U < 0.20 < 0.20 < 0.0010 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.0030 U
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.0010 J

< 0.20 < 0.20 < 0.20 1.2 < 0.20 46 0.67 < 0.20 12 J

< 0.19 < 0.19 < 0.19 2.9 < 0.19 107 * 1.6 < 0.19 23 J
0.27 < 0.20 0.38 7.3 < 0.20 187 * 14 0.70 5.4

0.43 < 0.19 0.43 4.5 < 0.19 35 7.7 0.84 1.4

< 0.19 < 0.19 < 0.19 0.90 < 0.19 13 0.97 < 0.19 0.093

< 0.19 < 0.19 < 0.19 1.9 < 0.19 74 0.49 < 0.19 12 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.0070
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.27 U B < 0.19 < 0.19 0.0032 J
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.89 U < 0.19 < 0.19 0.035
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.41 U < 0.19 < 0.19 0.80 J

0.20 < 0.20 0.44 0.26 < 0.20 1.8 0.77 0.33 0.040
0.32 0.43 * < 0.19 < 0.19 0.58 * 0.29 U < 0.19 < 0.19 0.040 J

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.33 U < 0.19 < 0.19 0.0029 U
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.011 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.0086
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.013 J
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0073 J

0.17 1203.4 0.0034 800 290 0.034
830

ug/L ug/L ug/L ug/L
NO MEAS

SW8270C
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

ug/Lug/L
NO MEASNO MEAS

ug/L

METHANEFLUORANTHENE FLUORENE
INDENO (1,2,3-

C,D) PYRENE NAPHTHALENE PHENANTHRENE
DIBENZ (A,H) 
ANTHRACENECHRYSENE PYRENE

SW8270C SW8270C SW8270C SW8270C SW8270C SW8015MSW8270CSW8270C
EPH

mg/L

100

ug/L

50 0.50.05 130 1100
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
MW01 6/4/2013 9:43 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW01 9/9/2013 16:05 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW02 6/4/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW02 9/13/2013 10:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW03 6/5/2013 9:40 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW03 9/12/2013 13:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW-4 6/4/2013 16:52 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW-4 9/10/2013 9:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW-6 6/4/2013 14:30 1.9 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0

MW-6 (DUP) 6/4/2013 15:10 1.9 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
MW-6 9/10/2013 11:00 0.64 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0

YMW-10 6/3/2013 15:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-10 9/11/2013 9:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.21 J < 1.0 < 0.50 < 1.0 < 1.0
YMW-11 6/3/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-11 9/9/2013 10:40 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.32 J < 1.0 < 0.50 < 1.0 < 1.0
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00 2320 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45 3180 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 10 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-15 6/5/2013 11:58 7860 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24 308 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20 108 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45 6.7 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-19 6/3/2013 17:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-19 9/9/2013 12:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-20 6/7/2013 10:12 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-20 9/10/2013 15:00 17 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-21 6/6/2013 10:42 1.5 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-21 9/11/2013 13:40 0.49 J < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-22 6/6/2013 16:17 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-22 9/11/2013 11:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-23 6/7/2013 13:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0
YMW-23 9/10/2013 12:50 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0

YMW-23 (DUP) 9/10/2013 13:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 1.0 < 1.0

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.) 

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

   upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

21000 0.22 190 0.0075 240 250Region 9 Tapwater Screening Level 0.45 62 83 0.13 9.2 7.5 0.45 78

² LNAPL was present, sample was not collected

VQs - Validator Qualifiers

70 30 0.00410 3 100 4
Yale DEQ-7 - GW Human Health Standards/MDEQ 

Groundwater RBSL 5 10 80

Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

SW8260B
CHLOROETHANE

2-CHLOROETHYL 
VINYL ETHER

SW8260B

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-VOC BENZENE

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
CHLOROFORM CHLOROMETHANE

  than reported value or not detected due to blank
U - Blank Exceedance.  Associated value may be less 

BROMOBENZENE
BROMOCHLORO-

METHANE
BROMODICHLORO-

METHANE BROMOFORM
Method SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

1,2-
DIBROMOETHANE

2-
CHLOROTOLUENE

4-
CHLOROTOLUENEBROMOMETHANE

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.) 

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

   upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

Region 9 Tapwater Screening Level

² LNAPL was present, sample was not collected

VQs - Validator Qualifiers

Yale DEQ-7 - GW Human Health Standards/MDEQ 
Groundwater RBSL

Unit
Fraction

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-VOC

  than reported value or not detected due to blank
U - Blank Exceedance.  Associated value may be less 

Method

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 0.26 J < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 0.91 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50

0.44 370300 0.48 200 2.7 0.17 280 36 3608
5 4 2600 75 1000 70 1000.004 600 4 7

ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L
NO MEAS

ug/L ug/L ug/L ug/L
NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
NO MEAS NO MEAS NO MEAS

SW8260B SW8260BSW8260B SW8260B SW8260BSW8260B SW8260B

1,2-DICHLORO- 
PROPANE

1,3-DICHLORO- 
PROPANE

2,2-DICHLORO- 
PROPANE

1,1-DICHLORO-     
PROPENE

CIS-1,3-DICHLORO- 
PROPENE

TRANS-1,3-
DICHLORO-         
PROPENE

SW8260B

CIS-1,2-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-
DICHLOROBENZENE

1,3-DICHLORO- 
BENZENE

1,4-DICHLORO-     
BENZENE

DICHLORODI-
FLUOROMETHANE

1,1-DICHLORO-    
ETHANE

1,2-DICHLORO-    
ETHANE

SW8260B SW8260B

1,1-DICHLORO-      
ETHENEDIBROMOMETHANE
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.) 

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

   upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

Region 9 Tapwater Screening Level

² LNAPL was present, sample was not collected

VQs - Validator Qualifiers

Yale DEQ-7 - GW Human Health Standards/MDEQ 
Groundwater RBSL

Unit
Fraction

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-VOC

  than reported value or not detected due to blank
U - Blank Exceedance.  Associated value may be less 

Method

2

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50

0.74 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.50 J < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 1.2 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.16 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 1.3

0.13 J < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.16 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 1.4
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 0.31 J
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 2.0 < 0.50 < 0.50 < 0.50 0.55 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 3.5 < 0.50 < 0.50 < 0.50 0.76 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 0.10 J < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50

618 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 19 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 157

440 14 J < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 41 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 153
1930 < 50 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 286 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 1210

154 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 38 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 381

138 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 11 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 231

10 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50

1.7 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
1.6 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.16 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
5.9 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.24 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 3.7

0.79 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 0.80
0.28 J < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 0.40 J
0.46 J < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50

< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50
< 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50

1100 0.00075 0.019 190
3

11 1200 0.57 0.076 11 1100 8000 0.28 0.49
0.2 10000

1.5 5600 14
5 1000 200 5 10000700 30 5 100

ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L
NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

ug/L ug/L ug/L ug/L ug/L

SW8260B
NO MEAS NO MEAS NO MEAS
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B

METHYL TERT-
BUTYL ETHER

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B
M-P XYLENETRICHLOROETHENE

TRICHLORO-
FLUOROMETHANE

1,2,3-TRICHLORO-
PROPANE VINYL CHLORIDE

1,1,1-
TRICHLOROETHANE

1,1,2-
TRICHLOROETHANE

METHYLENE 
CHLORIDE STYRENE

1,1,1,2-
TETRACHLORO-

ETHANE

1,1,2,2-
TETRACHLORO-

ETHANE
TETRACHLORO-

ETHENE TOLUENEETHYLBENZENE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
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TABLE 1-3.  YOSD GROUNDWATER

Site Code Date Time
MW01 6/4/2013 9:43
MW01 9/9/2013 16:05
MW02 6/4/2013 12:30
MW02 9/13/2013 10:00
MW03 6/5/2013 9:40
MW03 9/12/2013 13:30
MW-4 6/4/2013 16:52
MW-4 9/10/2013 9:00
MW-6 6/4/2013 14:30

MW-6 (DUP) 6/4/2013 15:10
MW-6 9/10/2013 11:00

YMW-10 6/3/2013 15:00
YMW-10 9/11/2013 9:45
YMW-11 6/3/2013 12:30
YMW-11 9/9/2013 10:40
YMW-12† 5/16/2013 10:33
YMW-12 9/11/2013 16:00
YMW-13† 5/16/2013 12:54
YMW-13² 9/9/2013 12:50
YMW-14† 5/16/2013 12:47
YMW-14 9/12/2013 9:45
YMW-15 6/5/2013 11:58
YMW-15² 9/9/2013 15:55
YMW-16 6/5/2013 16:24
YMW-16² 9/9/2013 13:00
YMW-17 6/6/2013 14:20
YMW-17² 9/9/2013 12:55
YMW-18† 5/16/2013 14:18
YMW-18 9/12/2013 11:45
YMW-19 6/3/2013 17:45
YMW-19 9/9/2013 12:45
YMW-20 6/7/2013 10:12
YMW-20 9/10/2013 15:00
YMW-21 6/6/2013 10:42
YMW-21 9/11/2013 13:40
YMW-22 6/6/2013 16:17
YMW-22 9/11/2013 11:45
YMW-23 6/7/2013 13:10
YMW-23 9/10/2013 12:50

YMW-23 (DUP) 9/10/2013 13:00

NOTES:

2.5 Exceeds DEQ-7 Human Health Level 
  for Groundwater or MDEQ 
  Groundwater RBSL

0.005 EPA Region 9 Tapwater Screening 
 Level used for Comparison

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

†  LNAPL was present in 5/2013, sample was not 
  collected for 6/2013 sampling event

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

  contamination.

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.) 

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

   upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

Region 9 Tapwater Screening Level

² LNAPL was present, sample was not collected

VQs - Validator Qualifiers

Yale DEQ-7 - GW Human Health Standards/MDEQ 
Groundwater RBSL

Unit
Fraction

YALE OIL OF SOUTH DAKOTA GROUNDWATER 
SAMPLING-VOC

  than reported value or not detected due to blank
U - Blank Exceedance.  Associated value may be less 

Method

Result VQs LQs Result VQs LQs
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

0.44 J 0.44 J
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

0.36 J 1.7
0.36 J 1.7

< 0.50 0.31 J
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

37 193

26 179
123 1330

57 438

25 257

0.51 0.51
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

0.39 J 4.1
< 0.50 0.80
0.085 J 0.48 J

< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50
< 0.50 < 0.50

190 190
10000 10000

ug/L ug/L
NO MEASNO MEAS

SW8260B SW8260B
O-XYLENE TOTAL XYLENE
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
YD-1 7/16/2013 15:30 8.3 8.0 H 797 720 20.5 7.6 14 514 146 L 178 L 42 190 0.021
YD-3 7/16/2013 14:30 8.21 8.1 H 802 645 21.5 7.29 < 10 500 148 L 181 L 40 199 0.020
YD-4 7/16/2013 12:55 8.29 8.1 H 824 747 21.2 6.84 < 10 519 156 L 190 L 40 209 0.019
YD-5 7/16/2013 9:30 8.32 8.0 H 843 817 20.4 6.91 < 10 520 157 L 192 L 42 212 0.018

YD-5 (DUP) 7/16/2013 9:35 8.0 H 847 10 521 158 L 193 L 42 213 0.019
YD-1 9/4/2013 12:30 8.23 8.25 H 1330 L 143 23.3 4.43 0.63 21 922 189 L 230 L 72 400 D 0.025
YD-3 9/4/2013 11:00 8.00 8.20 H 1320 L 1410 23.2 4.63 0.65 33 930 191 L 233 L 71 399 D 0.025

YD-3 (DUP) 9/4/2013 11:15 8.16 H 1320 L 36 920 192 L 234 L 71 399 D 0.025
YD-4 9/4/2013 10:00 7.94 8.16 H 1350 L 1471 22.2 4.28 0.59 19 933 193 L 235 L 77 402 D 0.024
YD-5 9/4/2013 9:00 7.46 8.15 H 1340 L 1470 22.5 4.69 0.54 22 918 195 L 237 L 79 402 D 0.024

NOTES:

1360 Exceeds  DEQ-7 Human Health Level 
  for Surface Water

0.05 Exceeds  DEQ-7 Aquatic Acute Level 
  for Surface Water

0.0025 Exceeds  DEQ-7 Aquatic Chronic Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

0.15
0.346.5-9.0 6.5-9.0 

6.5-9.0 6.5-9.0 
Yale DEQ-7 Aquatic Acute 

Yale DEQ-7 Aquatic Chronic

0.01Yale DEQ-7 - SW Human Health Standards 

Fraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
mg/L

TRC
Unit s.u. s.u. umhos/cm umhos/cm C

NO MEAS NO MEAS
cfs mg/L

NO MEAS
mg/L mg/Lmg/L mg/L

NO MEAS

FLOW

TOTAL 
SUSPENDED 

SOLIDS
A2320B E300.0

BICARBONATE AS 
HCO3

TDS (MEASURED 
AT 180 C) CHLORIDE (CL) SULFATE (SO4)

E300.0 E200.8A2320B
NO MEAS NO MEAS NO MEAS

Method FIELD A4500-HB A2510B FIELD FIELD FIELD A2540D A2540C
ARSENIC (AS)

  than reported value or not detected due to blank 
  contamination.

DISSOLVED 
OXYGEN

FIELD
NO MEAS

mg/L

U - Blank Exceedance.  Associated value may be less 

PH - FLD pH - LAB
SC (UMHOS/CM AT 

25 C)
SC (UMHOS/CM AT 

25 C) (FLD)

WATER 
TEMPERATURE 

(FLD)

TOTAL 
ALKALINITY AS 

CACO3

6.5-9.0 6.5-9.0 

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-FIELD PARAMETERS, INORGANICS, TEL

mg/L

VQs - Validator Qualifiers
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time
YD-1 7/16/2013 15:30
YD-3 7/16/2013 14:30
YD-4 7/16/2013 12:55
YD-5 7/16/2013 9:30

YD-5 (DUP) 7/16/2013 9:35
YD-1 9/4/2013 12:30
YD-3 9/4/2013 11:00

YD-3 (DUP) 9/4/2013 11:15
YD-4 9/4/2013 10:00
YD-5 9/4/2013 9:00

NOTES:

1360 Exceeds  DEQ-7 Human Health Level 
  for Surface Water

0.05 Exceeds  DEQ-7 Aquatic Acute Level 
  for Surface Water

0.0025 Exceeds  DEQ-7 Aquatic Chronic Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

Yale DEQ-7 Aquatic Acute 
Yale DEQ-7 Aquatic Chronic

Yale DEQ-7 - SW Human Health Standards 

Fraction
Unit

Method

  than reported value or not detected due to blank 
  contamination.

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-FIELD PARAMETERS, INORGANICS, TEL

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
0.12 < 0.001 58 < 0.005 < 0.001 25 < 0.0001 22 0.025 < 0.001 63 < 10
0.11 < 0.001 59 < 0.005 < 0.001 25 < 0.0001 20 0.024 < 0.001 63 < 10
0.12 < 0.001 64 < 0.005 < 0.001 27 < 0.0001 21 0.024 < 0.001 65 < 10
0.13 < 0.001 65 < 0.005 < 0.001 27 < 0.0001 22 0.025 < 0.001 67 < 10
0.13 < 0.001 65 < 0.005 < 0.001 27 < 0.0001 22 0.025 < 0.001 67 < 10

0.149 < 0.00008 96 0.002 U 0.0013 U 39 < 0.00001 43 0.035 < 0.0005 120
0.156 < 0.00008 98 0.002 U 0.0023 U 40 < 0.00001 43 0.034 < 0.0005 121
0.156 < 0.00008 93 0.002 U 0.0023 U 40 < 0.00001 41 0.034 < 0.0005 121
0.152 < 0.00008 102 0.001 U 0.0014 U 42 < 0.00001 45 0.033 < 0.0005 132
0.155 < 0.00008 102 0.002 U 0.0017 U 42 < 0.00001 41 0.032 < 0.0005 126

--
0.000374

0.000097 0.000545 0.00091 0.005
0.00052 0.01398 0.0017 0.02

0.05 0.11 0.005 0.1 0.015 0.00005

E200.7
TRCTRC TRC

mg/L
TRC TRC TRC

mg/L mg/L

E200.7 E200.8
NO MEASTRC TRC TRC TRC TRC

mg/L mg/L mg/L mg/L ug/Lmg/L mg/L mg/L

LEAD (PB)CADMIUM (CD)

mg/L

E200.8 E200.8E200.8E200.8 E200.8
TETRAETHYL LEADMAGNESIUM (MG) MERCURY (HG) POTASSIUM (K) SELENIUM (SE) SILVER (AG) SODIUM (NA)BARIUM (BA)

SW8270CE200.7 E245.1 E200.7
CALCIUM (CA) CHROMIUM (CR)
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
YD-1 7/16/2013 15:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 37 38 U
YD-3 7/16/2013 14:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-4 7/16/2013 12:55 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-5 7/16/2013 9:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20

YD-5 (DUP) 7/16/2013 9:35 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-1 9/4/2013 12:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-3 9/4/2013 11:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20

YD-3 (DUP) 9/4/2013 11:15 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-4 9/4/2013 10:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
YD-5 9/4/2013 9:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20

NOTES:

1360 Exceeds  DEQ-7 Human Health Level for Surface Water
<0.53 Non-Detect Result that Exceeds an Associated Screening Level

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

VQs - Validator Qualifiers

10000 10000
ug/L ug/L ug/LUnit ug/L ug/L ug/L ug/L

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

ug/L ug/L ug/L ug/L
Yale DEQ-7 - SW Human Health Standards 30 5 1000 530 10000 100

MA-VPH MA-VPH MA-VPH MA-VPH
VPH VPHVPH VPH VPH

ug/L
VPH VPH VPHFraction VPH VPH VPH VPH

TOTAL PURGEABLE 
HYDROCARBONS

Method MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH
O-XYLENE TOTAL XYLENE NAPHTHALENE

C9-C10 
AROMATICS C5-C8 ALIPHATICS

C9-C12 
ALIPHATICSM-P XYLENE

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-VPH

METHYL TERT-
BUTYL ETHER BENZENE TOLUENE ETHYLBENZENE
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
YD-1 7/16/2013 15:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-3 7/16/2013 14:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-4 7/16/2013 12:55 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-5 7/16/2013 9:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

YD-5 (DUP) 7/16/2013 9:35 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-1 9/4/2013 12:30 < 300 < 300 < 300 < 300 0.28 U B 0.23 U B < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-3 9/4/2013 11:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

YD-3 (DUP) 9/4/2013 11:15 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-4 9/4/2013 10:00 < 300 491 325 1070 * < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
YD-5 9/4/2013 9:00 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

NOTES:

1360 Exceeds  DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

U - Blank Exceedance.  Associated value may be less 

VQs - Validator Qualifiers

670 8300 0.038 0.038 0.038Yale DEQ-7 - SW Human Health Standards 
ug/L ug/L ug/L ug/L ug/L ug/L

NO MEAS NO MEASNO MEAS NO MEASNO MEASFraction EPH EPH EPH EPH NO MEAS
SW8270CSW8270C SW8270C SW8270C SW8270C SW8270C SW8270CMethod MA-EPH MA-EPH MA-EPH MA-EPH SW8270C

BENZO (GHI) 
PERYLENEACENAPHTHENE ACENAPHTHYLENE ANTHRACENE

BENZO (A) 
ANTHRACENE BENZO (A) PYRENE

BENZO (B) 
FLUORANTHENE

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-EPH, SVOC

C9-C18 
ALIPHATICS

  than reported value or not detected due to blank 

  contamination.

C19-C36 
ALIPHATICS

C11-C22 
AROMATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
2-METHYLNAPH-  

THALENE

Unit ug/L ug/L ug/L ug/L ug/L
NO MEAS NO MEAS

ug/L
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time
YD-1 7/16/2013 15:30
YD-3 7/16/2013 14:30
YD-4 7/16/2013 12:55
YD-5 7/16/2013 9:30

YD-5 (DUP) 7/16/2013 9:35
YD-1 9/4/2013 12:30
YD-3 9/4/2013 11:00

YD-3 (DUP) 9/4/2013 11:15
YD-4 9/4/2013 10:00
YD-5 9/4/2013 9:00

NOTES:

1360 Exceeds  DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds an 
  Associated Screening Level

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less

  than the reporting limit.
L - Lowest available reporting limit for the analytical 

  method used.

U - Blank Exceedance.  Associated value may be less 

VQs - Validator Qualifiers

Yale DEQ-7 - SW Human Health Standards 

Fraction
Method

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-EPH, SVOC

  than reported value or not detected due to blank 

  contamination.

Unit

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.42 U B < 0.19 < 0.19
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.29 U < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

8300.038 0.038 0.038 130 1100 0.038
ug/L ug/L ug/L ug/L

NO MEAS
ug/L ug/L ug/L ug/L ug/L

SW8270CSW8270C SW8270C SW8270C SW8270C SW8270C
NO MEAS NO MEAS NO MEAS

PYRENE
BENZO (K) 

FLUORANTHENE CHRYSENE
DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE FLUORENE

SW8270C SW8270CSW8270C

INDENO (1,2,3-
C,D) PYRENE NAPHTHALENE PHENANTHRENE

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

100
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
YD-1 7/16/2013 15:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-3 7/16/2013 14:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-4 7/16/2013 12:55 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-5 7/16/2013 9:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0

YD-5 (DUP) 7/16/2013 9:35 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-1 9/4/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.23 J < 1.0
YD-3 9/4/2013 11:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0

YD-3 (DUP) 9/4/2013 11:15 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-4 9/4/2013 10:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
YD-5 9/4/2013 9:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0

NOTES:

1360 Exceeds DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds a DEQ-7
  Human Health Level or MDEQ RBSL

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

5747 2.3 100 4Yale DEQ-7 - SW Human Health Standards 5 5.5 43
ug/L ug/L ug/L ug/L ug/LUnit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B

CHLOROFORM CHLOROMETHANE

  than reported value or not detected due to blank
  contamination.

U - Blank Exceedance.  Associated value may be less 

CHLOROBENZENE
CHLORODIBROMO- 

METHANE CHLOROETHANE
2-CHLOROETHYL 

VINYL ETHER
YALE OIL OF SOUTH DAKOTA SURFACE WATER 

SAMPLING-VOC BENZENE BROMOBENZENE
BROMOCHLORO- 

METHANE
BROMODICHLORO- 

METHANE BROMOFORM
Method SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

BROMOMETHANE
CARBON 

TETRACHLORIDE
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time
YD-1 7/16/2013 15:30
YD-3 7/16/2013 14:30
YD-4 7/16/2013 12:55
YD-5 7/16/2013 9:30

YD-5 (DUP) 7/16/2013 9:35
YD-1 9/4/2013 12:30
YD-3 9/4/2013 11:00

YD-3 (DUP) 9/4/2013 11:15
YD-4 9/4/2013 10:00
YD-5 9/4/2013 9:00

NOTES:

1360 Exceeds DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds a DEQ-7
  Human Health Level or MDEQ RBSL

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

Yale DEQ-7 - SW Human Health Standards 
Unit

Fraction

  than reported value or not detected due to blank
  contamination.

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-VOC

Method

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

100320 75 1000 7 700.004 0.004
ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/Lug/L

NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS
SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260BSW8260B SW8260B

CIS-1,2-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-DICHLORO- 
BENZENE

1,3-DICHLORO- 
BENZENE

1,4-
DICHLOROBENZENE

DICHLORODI- 
FLUOROMETHANE

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

1,1-
DICHLOROETHENE

SW8260B SW8260B

1,2-
DIBROMOETHANE

2-
CHLOROTOLUENE

4-
CHLOROTOLUENE DIBROMOMETHANE

420 3.8
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time
YD-1 7/16/2013 15:30
YD-3 7/16/2013 14:30
YD-4 7/16/2013 12:55
YD-5 7/16/2013 9:30

YD-5 (DUP) 7/16/2013 9:35
YD-1 9/4/2013 12:30
YD-3 9/4/2013 11:00

YD-3 (DUP) 9/4/2013 11:15
YD-4 9/4/2013 10:00
YD-5 9/4/2013 9:00

NOTES:

1360 Exceeds DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds a DEQ-7
  Human Health Level or MDEQ RBSL

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

Yale DEQ-7 - SW Human Health Standards 
Unit

Fraction

  than reported value or not detected due to blank
  contamination.

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-VOC

Method

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

2 530 30 5 1005 3.4
ug/Lug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
SW8260B SW8260B SW8260BSW8260B SW8260B

1,2-DICHLORO- 
PROPANE

1,3-DICHLORO-
PROPANE

2,2-DICHLORO- 
PROPANE

METHYLENE 
CHLORIDE STYRENE

1,1,1,2-
TETRACHLORO- 

ETHANE

1,1,2,2-
TETRACHLORO-

ETHANE
1,1-DICHLORO- 

PROPENE
CIS-1,3-DICHLORO-

PROPENE

TRANS-1,3-
DICHLORO- 
PROPENE ETHYLBENZENE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
METHYL TERT-
BUTYL ETHER

SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B

1.7
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TABLE 1-4.  YOSD SURFACE WATER

Site Code Date Time
YD-1 7/16/2013 15:30
YD-3 7/16/2013 14:30
YD-4 7/16/2013 12:55
YD-5 7/16/2013 9:30

YD-5 (DUP) 7/16/2013 9:35
YD-1 9/4/2013 12:30
YD-3 9/4/2013 11:00

YD-3 (DUP) 9/4/2013 11:15
YD-4 9/4/2013 10:00
YD-5 9/4/2013 9:00

NOTES:

1360 Exceeds DEQ-7 Human Health Level 
  for Surface Water

<0.53 Non-Detect Result that Exceeds a DEQ-7
  Human Health Level or MDEQ RBSL

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to 

  sample matrix.

E - Estimated value.  Result exceeds the instrument

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.
L - Lowest available reporting limit for the analytical

  method used.

VQs - Validator Qualifiers

Yale DEQ-7 - SW Human Health Standards 
Unit

Fraction

  than reported value or not detected due to blank
  contamination.

U - Blank Exceedance.  Associated value may be less 

YALE OIL OF SOUTH DAKOTA SURFACE WATER 
SAMPLING-VOC

Method

3
Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

0.25 10000 10000 100005 1000 200 5 10000
ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L

NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS
SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B

TOTAL XYLENE
TRICHLORO-  

ETHENE
TRICHLORO-

FLUOROMETHANE
1,2,3-TRICHLORO-  

PROPANE VINYL CHLORIDE
1,1,1-TRICHLORO-

ETHANE
1,1,2-TRICHLORO-

ETHANE
TETRACHLORO- 

ETHENE TOLUENE O-XYLENEM-P XYLENE
SW8260B
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TABLE 1-5.  YOSD SEDIMENT

Sample         
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YD-1-SS-A 0-6 7/17/2013 14:15 43 J 7.6 8 J 184 J < 1 29 J 63 J < 1 4 < 1 < 0.59
YD-1-SS-B 6-12 7/17/2013 14:20 25 J 8.0 7 J 180 J < 1 46 J 48 J < 1 1 < 1 < 0.45
YD-1-SS-C 12-18 7/17/2013 14:25 32 J 8.0 11 J 134 J < 1 20 J 28 J < 1 2 < 1 < 0.49
YD-3-SS-A 0-6 7/17/2013 12:50 62 J 7.7 15 J 319 J < 1 32 J 61 J < 1 11 < 1 < 0.88
YD-3-SS-B 6-12 7/17/2013 12:45 25 J 7.8 9 J 128 J < 1 12 J 16 J < 1 3 < 1 < 0.45

YD-3-SS-BD 6-12 7/17/2013 12:55 49 J 7.8 16 J 261 J < 1 26 J 24 J < 1 6 < 1 < 0.65
YD-4-SS-A 0-6 7/17/2013 11:35 50 J 7.8 9 J 230 J < 1 23 J 92 J < 1 8 < 1 < 0.67
YD-4-SS-B 6-12 7/17/2013 11:30 36 J 7.2 12 J 171 J < 1 32 J 79 J < 1 9 < 1 < 0.53
YD-5-SS-A 0-6 7/16/2013 12:05 36 J 7.8 11 J 203 J < 1 21 J 49 J < 1 10 < 1 < 0.52
YD-5-SS-B 6-12 7/16/2013 12:10 31 J 7.8 8 J 129 J < 1 21 J 32 J < 1 10 < 1 < 0.49
YD-5-SS-C 12-18 7/16/2013 12:00 14 J 7.4 7 J 81 J < 1 17 J 10 J < 1 8 < 1 < 0.39

NOTES:
2.5 Exceeds Ecological Risk Based Screening 

  Concentration-Freshwater Sediment
<0.53 Non-Detect Result that Exceeds the 

  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

1.00.99 43.4 35.8 0.18 2.0
Ecological Risk Based Screening Concentration-

Freshwater Sediment 9.8

mg/kg mg/kg mg/kg

SW6010B/SW6020

mg/kg mg/kg
TOT

mg/kg
NO MEAS

mg/kg

SW8270C
TOT TOTTOT TOT TOT

Unit % s.u. mg/kg mg/kg
Fraction NO MEAS NO MEAS TOT TOT

CADMIUM (CD) CHROMIUM (CR) MERCURY (HG)
Yale Oil of South Dakota Sediment Sampling-Inorganics 

& TEL
MOISTURE % BY 

WT.
pH OF SOIL & 

WASTE ARSENIC (AS) BARIUM (BA)

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

SELENIUM (SE) SILVER (AG)
SW6020 SW6010B/SW6020

LEAD (PB)
SW6010B/SW6020 SW7471A/B

TETRAETHYL LEAD
Method SW3550A SW9045D SW6020 SW6010B/SW6020 SW6010B/SW6020
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TABLE 1-5.  YOSD SEDIMENT

Sample 
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YD-1-SS-A 0-6 7/17/2013 14:15 < 0.18 < 0.088 < 0.088 < 0.088 < 0.088 < 0.088 < 0.088 < 3.5 < 3.5 < 3.5 < 0.18 < 3.5
YD-1-SS-B 6-12 7/17/2013 14:20 < 0.13 < 0.067 0.074 < 0.10 D < 0.067 < 0.067 < 0.067 12 < 2.7 14 < 0.50 D 43
YD-1-SS-C 12-18 7/17/2013 14:25 < 0.15 < 0.074 < 0.074 < 0.074 < 0.074 < 0.074 < 0.074 < 2.9 < 2.9 3.8 < 0.15 5.5
YD-3-SS-A 0-6 7/17/2013 12:50 < 0.26 < 0.13 0.32 < 0.13 < 0.13 < 0.13 < 0.13 6.9 < 5.3 6.8 < 0.26 17
YD-3-SS-B 6-12 7/17/2013 12:45 < 0.27 < 0.13 0.27 < 0.20 D < 0.13 < 0.13 < 0.13 62 < 5.4 63 < 2.8 D 221 *

YD-3-SS-BD 6-12 7/17/2013 12:55 < 0.19 < 0.097 0.18 < 0.10 D < 0.097 < 0.097 < 0.097 74 < 3.9 70 < 2.5 D 245 *
YD-4-SS-A 0-6 7/17/2013 11:35 < 0.20 < 0.10 0.095 J < 0.10 < 0.10 < 0.10 < 0.10 3.3 J < 4.0 3.3 J < 0.20 9.2
YD-4-SS-B 6-12 7/17/2013 11:30 < 0.16 < 0.079 < 0.079 < 0.079 < 0.079 < 0.079 < 0.079 < 3.1 < 3.1 < 3.1 < 0.16 3.4
YD-5-SS-A 0-6 7/16/2013 12:05 < 0.16 < 0.078 0.11 < 0.078 < 0.078 < 0.078 < 0.078 < 3.1 < 3.1 < 3.1 < 0.16 2.7 J
YD-5-SS-B 6-12 7/16/2013 12:10 < 0.15 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 0.073 < 2.9 < 2.9 < 2.9 < 0.15 < 2.9
YD-5-SS-C 12-18 7/16/2013 12:00 < 0.12 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 0.058 < 2.3 < 2.3 < 2.3 < 0.12 < 2.3

NOTES:
2.5 Exceeds Ecological Risk Based Screening 

  Concentration-Freshwater Sediment
<0.53 Non-Detect Result that Exceeds the 

  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less than the reporting limit.

L - Lowest available reporting limit for the analytical method used.

0.1760.0252 0.025
Ecological Risk Based Screening Concentration-

Freshwater Sediment 1.1

mg/kg mg/kg

VQs - Validator Qualifiers

MA-VPH MA-VPH

mg/kg mg/kg mg/kg mg/kg
Fraction VPH VPH VPH VPH VPH VPHVPH VPH VPHVPH VPH VPH

TOTAL PURGEABLE 
HYDROCARBONS

Method MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH
O-XYLENE TOTAL XYLENE C9-C10 AROMATICS C5-C8 ALIPHATICS C9-C12 ALIPHATICS NAPHTHALENEM-P XYLENE

U - Blank Exceedance.  Associated value may be less than reported value or not detected due to blank contamination.

Yale Oil of South Dakota Sediment Sampling-VPH
METHYL TERT-BUTYL 

ETHER BENZENE TOLUENE ETHYLBENZENE
MA-VPH MA-VPH

Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
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TABLE 1-5.  YOSD SEDIMENT

Sample         
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YD-1-SS-A 0-6 7/17/2013 14:15 86 < 35 152 314 < 0.012 < 0.012 < 0.012 0.10 0.32 * 0.44 * 0.43 * 0.26 J
YD-1-SS-B 6-12 7/17/2013 14:20 220 59 318 676 < 0.0089 0.016 < 0.0089 < 0.0089 0.086 0.098 * 0.10 0.075 J
YD-1-SS-C 12-18 7/17/2013 14:25 38 < 15 69 133 < 0.0098 < 0.0098 < 0.0098 < 0.0098 0.060 0.094 * 0.12 0.076 J
YD-3-SS-A 0-6 7/17/2013 12:50 91 40 135 314 < 0.018 < 0.018 < 0.018 < 0.018 0.070 0.086 * 0.11 0.078 J
YD-3-SS-B 6-12 7/17/2013 12:45 235 404 * 176 845 < 0.0089 < 0.0089 < 0.0089 0.023 0.13 0.17 * 0.16 0.099 J

YD-3-SS-BD 6-12 7/17/2013 12:55 297 529 * 240 1110 < 0.013 < 0.013 < 0.013 0.058 0.21 * 0.25 * 0.24 * 0.17 J
YD-4-SS-A 0-6 7/17/2013 11:35 57 < 20 131 248 < 0.013 < 0.013 < 0.013 0.042 0.14 0.25 * 0.25 * 0.12 J
YD-4-SS-B 6-12 7/17/2013 11:30 54 < 31 95 200 < 0.010 < 0.010 < 0.010 0.029 0.26 * 0.31 * 0.35 * 0.18 J
YD-5-SS-A 0-6 7/16/2013 12:05 33 < 16 120 189 < 0.010 < 0.010 < 0.010 0.023 0.065 0.074 * 0.11 0.055 J
YD-5-SS-B 6-12 7/16/2013 12:10 30 < 15 61 120 < 0.0097 < 0.0097 < 0.0097 0.073 0.14 0.16 * 0.18 0.10 J
YD-5-SS-C 12-18 7/16/2013 12:00 20 < 12 36 72 < 0.0078 < 0.0078 < 0.0078 0.11 0.26 * 0.32 * 0.33 * 0.29 J

NOTES:
2.5 Exceeds Ecological Risk Based Screening 

  Concentration-Freshwater Sediment
<0.53 Non-Detect Result that Exceeds the 

  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

C11-C22 
AROMATICS

MA-EPH MA-EPH MA-EPH

BENZO (B) 
FLUORANTHENE

BENZO (GHI) 
PERYLENE

SW8270C
BENZO (A) PYRENE

SW8270C

Yale Oil of South Dakota Sediment Soil Sampling-EPH, 
SVOC

Method

2-METHYLNAPH-  
THALENE ANTHRACENE

BENZO (A) 
ANTHRACENE

SW8270C SW8270C SW8270C SW8270C
ACENAPHTHENE ACENAPHTHYLENE

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

Unit mg/kg mg/kg mg/kg
NO MEAS NO MEASNO MEAS NO MEAS NO MEASEPH NO MEAS NO MEASFraction EPH NO MEAS
SW8270C SW8270C

  than reported value or not detected due to 
  blank contamination.

mg/kg

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Ecological Risk Based Screening Concentration-

Freshwater Sediment 0.0202 0.0067 0.0059 0.0572

mg/kg mg/kg
EPH EPH

TOT 
EXTRACTABLE 

HYDROCARBON  
(EPH)

MA-EPH

0.108 0.15 0.0272 0.17
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TABLE 1-5.  YOSD SEDIMENT

Sample         
Code

SAMPLE 
DEPTH (IN)

Date TIME

YD-1-SS-A 0-6 7/17/2013 14:15
YD-1-SS-B 6-12 7/17/2013 14:20
YD-1-SS-C 12-18 7/17/2013 14:25
YD-3-SS-A 0-6 7/17/2013 12:50
YD-3-SS-B 6-12 7/17/2013 12:45

YD-3-SS-BD 6-12 7/17/2013 12:55
YD-4-SS-A 0-6 7/17/2013 11:35
YD-4-SS-B 6-12 7/17/2013 11:30
YD-5-SS-A 0-6 7/16/2013 12:05
YD-5-SS-B 6-12 7/16/2013 12:10
YD-5-SS-C 12-18 7/16/2013 12:00

NOTES:
2.5 Exceeds Ecological Risk Based Screening 

  Concentration-Freshwater Sediment
<0.53 Non-Detect Result that Exceeds the 

  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity 
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits may 

  not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument upper

  quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical

  method used.

Yale Oil of South Dakota Sediment Soil Sampling-EPH, 
SVOC

Method

Unit
Fraction

  than reported value or not detected due to 
  blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less 

Ecological Risk Based Screening Concentration-
Freshwater Sediment

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

0.28 J 0.44 < 0.012 0.85 J 0.022 0.35 J * 0.015 U 0.32 J 0.67 J
0.049 J 0.073 < 0.0089 0.19 J 0.070 0.095 J < 0.0089 0.086 J 0.16 J
0.026 J 0.046 0.017 0.11 J < 0.0098 0.085 J 0.015 U 0.040 J 0.13 J
0.043 J 0.049 < 0.018 0.16 J < 0.018 0.11 J < 0.018 0.075 J 0.19 J
0.080 J 0.16 < 0.0089 0.26 J < 0.0089 0.12 J < 0.0089 0.095 J 0.25 J
0.17 J 0.26 < 0.013 0.59 J < 0.013 0.23 J * < 0.013 0.27 J 0.47 J
0.11 J 0.18 < 0.013 0.32 J < 0.013 0.18 J 0.020 U 0.17 J 0.30 J
0.20 J 0.34 < 0.010 0.57 J < 0.010 0.23 J * < 0.010 0.17 J 0.49 J

0.052 J 0.086 < 0.010 0.18 J < 0.010 0.061 J < 0.010 0.099 J 0.16 J
0.12 J 0.19 < 0.0097 0.35 J 0.024 0.12 J < 0.0097 0.22 J 0.31 J
0.27 J 0.32 < 0.0078 0.62 J 0.021 0.31 J * < 0.0078 0.28 J 0.45 J

SW8270CSW8270C SW8270C
PYRENE

BENZO (K) 
FLUORANTHENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE FLUORENE

SW8270C
PHENANTHRENE

SW8270C
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS

mg/kg
NO MEAS

mg/kg
NO MEAS

SW8270C SW8270C

INDENO (1,2,3-
C,D) PYRENE NAPHTHALENE

SW8270C
CHRYSENE
SW8270C

0.176 0.204 0.1950.166 0.033 0.423 0.0774 0.0170.24

mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
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TABLE 1-5.  YOSD SEDIMENT

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

YD-1-SS-A 0-6 7/17/2013 14:15 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
YD-1-SS-B 6-12 7/17/2013 14:20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YD-1-SS-C 12-18 7/17/2013 14:25 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YD-3-SS-A 0-6 7/17/2013 12:50 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43
YD-3-SS-B 6-12 7/17/2013 12:45 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

YD-3-SS-BD 6-12 7/17/2013 12:55 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29
YD-4-SS-A 0-6 7/17/2013 11:35 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
YD-4-SS-B 6-12 7/17/2013 11:30 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YD-5-SS-A 0-6 7/16/2013 12:05 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YD-5-SS-B 6-12 7/16/2013 12:10 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
YD-5-SS-C 12-18 7/16/2013 12:00 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

NOTES:

2.5 Exceeds Ecological Risk Based Screening 
  Concentration-Freshwater Sediment

<0.53 Non-Detect Result that Exceeds the 
  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

0.0642 0.00842

Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
CHLOROMETHANE

2-
CHLOROTOLUENE

SW8260B

4-
CHLOROTOLUENEBROMOMETHANE

CARBON 
TETRACHLORIDE CHLOROBENZENE CHLOROETHANE

2-CHLOROETHYL 
VINYL ETHER CHLOROFORM

SW8260B
NO MEAS

mg/kg mg/kg

0.654

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Sediment Soil Sampling-VOC BENZENE BROMOBENZENE
BROMOCHLORO- 

METHANE
BROMODICHLORO- 

METHANE BROMOFORM
Method SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

mg/kg mg/kg mg/kg mg/kg
Ecological Risk Based Screening Concentration-Freshwater 

Sediment
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TABLE 1-5.  YOSD SEDIMENT

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YD-1-SS-A 0-6 7/17/2013 14:15
YD-1-SS-B 6-12 7/17/2013 14:20
YD-1-SS-C 12-18 7/17/2013 14:25
YD-3-SS-A 0-6 7/17/2013 12:50
YD-3-SS-B 6-12 7/17/2013 12:45

YD-3-SS-BD 6-12 7/17/2013 12:55
YD-4-SS-A 0-6 7/17/2013 11:35
YD-4-SS-B 6-12 7/17/2013 11:30
YD-5-SS-A 0-6 7/16/2013 12:05
YD-5-SS-B 6-12 7/16/2013 12:10
YD-5-SS-C 12-18 7/16/2013 12:00

NOTES:

2.5 Exceeds Ecological Risk Based Screening 
  Concentration-Freshwater Sediment

<0.53 Non-Detect Result that Exceeds the 
  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

Unit
Fraction

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Sediment Soil Sampling-VOC
Method

Ecological Risk Based Screening Concentration-Freshwater 
Sediment

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29
< 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

mg/kg mg/kg mg/kg

0.5990.0165 4.43 0.031 1.05

mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg mg/kg
NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS

SW8260B SW8260B SW8260B SW8260B SW8260B

1,2-DICHLORO-  
PROPANE

1,3-DICHLORO-  
PROPANE

CIS-1,2-
DICHLOROETHENE

1,1-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-DICHLORO-  
BENZENE

1,3-DICHLORO-  
BENZENE

1,4-DICHLORO-  
BENZENE

DICHLORODI-
FLUOROMETHANE

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

CHLORODI- 
BROMOMETHANE

1,2-
DIBROMOETHANE

DIBROMO-        
METHANE

SW8260B SW8260B SW8260B
NO MEAS NO MEAS NO MEAS
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TABLE 1-5.  YOSD SEDIMENT

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YD-1-SS-A 0-6 7/17/2013 14:15
YD-1-SS-B 6-12 7/17/2013 14:20
YD-1-SS-C 12-18 7/17/2013 14:25
YD-3-SS-A 0-6 7/17/2013 12:50
YD-3-SS-B 6-12 7/17/2013 12:45

YD-3-SS-BD 6-12 7/17/2013 12:55
YD-4-SS-A 0-6 7/17/2013 11:35
YD-4-SS-B 6-12 7/17/2013 11:30
YD-5-SS-A 0-6 7/16/2013 12:05
YD-5-SS-B 6-12 7/16/2013 12:10
YD-5-SS-C 12-18 7/16/2013 12:00

NOTES:

2.5 Exceeds Ecological Risk Based Screening 
  Concentration-Freshwater Sediment

<0.53 Non-Detect Result that Exceeds the 
  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

Unit
Fraction

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Sediment Soil Sampling-VOC
Method

Ecological Risk Based Screening Concentration-Freshwater 
Sediment

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 5.0 < 0.25 < 0.25 < 0.25 < 0.25 0.23 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.090 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 8.5 < 0.43 < 0.43 < 0.43 < 0.43 0.66
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.20 J
< 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 5.8 < 0.29 < 0.29 < 0.29 < 0.29 0.19 J
< 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 6.0 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 0.046 J
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 4.0 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

1.36

mg/kg mg/kg mg/kg

0.4680.5591.1

mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg
NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS

SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B

2,2-DICHLORO-  
PROPANE

2-BUTANONE 
(METHYL-ETHYL-

KETONE) STYRENE

1,1,1,2-
TETRACHLORO-

ETHANE

1,1,2,2-
TETRACHLORO-

ETHANE TETRACHLOROETHENE TOLUENE
1,1-DICHLORO-  

PROPENE
CIS-1,3-DICHLORO-

PROPENE

TRANS-1,3-
DICHLORO-  
PROPENE ETHYLBENZENE

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE
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TABLE 1-5.  YOSD SEDIMENT

Sample          
Code

SAMPLE 
DEPTH (IN)

Date TIME

YD-1-SS-A 0-6 7/17/2013 14:15
YD-1-SS-B 6-12 7/17/2013 14:20
YD-1-SS-C 12-18 7/17/2013 14:25
YD-3-SS-A 0-6 7/17/2013 12:50
YD-3-SS-B 6-12 7/17/2013 12:45

YD-3-SS-BD 6-12 7/17/2013 12:55
YD-4-SS-A 0-6 7/17/2013 11:35
YD-4-SS-B 6-12 7/17/2013 11:30
YD-5-SS-A 0-6 7/16/2013 12:05
YD-5-SS-B 6-12 7/16/2013 12:10
YD-5-SS-C 12-18 7/16/2013 12:00

NOTES:

2.5 Exceeds Ecological Risk Based Screening 
  Concentration-Freshwater Sediment

<0.53 Non-Detect Result that Exceeds the 
  Ecological Risk Based Screening
  Concentration-Freshwater Sediment

J - Associated numerical value is an estimated quantity
  because quality control criteria were not met.
R - Rejected Data

LQs - Lab Qualifiers

* - Result exceeds the MCL (The MCLs listed for target 

  analyte and hydrocarbon range values are the most 

  conservative Montana DEQ RBSLs.  These limits 

  may not apply to the samples.)

B - The analyte was detected in the method blank.

D - Analyte Reporting Limit increased due to sample matrix.

E - Estimated value.  Result exceeds the instrument 

  upper quantitation limit.

H - Analysis performed past recommended holding time.

J - Estimated value.  The analyte was present but less 

  than the reporting limit.

L - Lowest available reporting limit for the analytical 

  method used.

Unit
Fraction

  reported value or not detected due to blank contamination.

VQs - Validator Qualifiers

U - Blank Exceedance.  Associated value may be less than 

Yale Oil of South Dakota Sediment Soil Sampling-VOC
Method

Ecological Risk Based Screening Concentration-Freshwater 
Sediment

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25 < 0.25
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43 < 0.43
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29 < 0.29
< 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.0250.02521.240.0302 0.0969

mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS

SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B
M-P XYLENE O-XYLENE TOTAL XYLENETRICHLOROETHENE

TRICHLORO-
FLUOROMETHANE

1,2,3-TRICHLORO- 
PROPANE VINYL CHLORIDE

1,1,1-
TRICHLOROETHANE

1,1,2-
TRICHLOROETHANE
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SOIL BLANK YOSD-1210-200 10/3/2012 13:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1210-201 10/3/2012 13:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1210-203 10/10/2012 10:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1210-205 10/16/2012 13:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001 < 10
SOIL BLANK YOSD-1210-207 10/19/2012 15:25 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001 < 10
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1210-209 10/25/2012 15:00 < 0.001 < 0.05 < 0.001 < 0.005 0.001 U < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1210-211 10/31/2012 9:32 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-212 11/2/2012 10:42 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-213 11/2/2012 10:50 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-215 11/7/2012 15:20 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-216 11/8/2012 15:32 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-217 11/8/2012 15:39 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-302 11/28/2012 10:41 < 0.001 < 10
SOIL BLANK YOSD-1211-301 11/28/2012 10:44 < 0.001 < 10
SOIL BLANK YOSD-1211-303 11/28/2012 15:30 < 0.001 < 10
SOIL BLANK YOSD-1211-304 11/28/2012 15:34 < 0.001 < 10
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-402 11/29/2012 11:43 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-403 11/30/2012 10:38 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-404 11/30/2012 10:43 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-405 11/30/2012 12:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1211-406 11/30/2012 12:35 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1304-100 4/11/2013 13:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00 < 0.001 < 0.05 < 0.001 < 0.005 0.001 U < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1305-101 5/1/2013 14:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1305-104 5/8/2013 16:45 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1305-105 5/15/2013 12:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 0.002 U < 0.001
SOIL BLANK YOSD-1305-106 5/20/2013 15:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1305-107 5/22/2013 13:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1306-111 6/11/2013 10:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1306-112 6/11/2013 14:20 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1306-113 6/28/2013 15:05 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1307-100 7/1/2013 17:10 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1308-101 8/2/2013 7:30 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1308-104 8/8/2013 10:15 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1308-105 8/8/2013 13:00 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001
SOIL BLANK YOSD-1308-106 8/12/2013 13:20 < 0.001 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples
B - The analyte was detected in the method blank
D - Analyte Reporting Limit increased due to sample matrix
E - Estimated value.  Result exceeds the instrument upper quantitation limit
H - Analysis performed past recommended holding time
J - Estimated value.  The analyte was present but less than the reporting limit
L - Lowest available reporting limit for the analytical method used

U - Blank Exceedance

E200.8
TOT

mg/L

TETRAETHYL LEAD
SW8270C
NO MEAS

ug/L

SILVER (AG)
E200.8

TOT
mg/L

VQs - Validator Qualifiers

BARIUM (BA)
E200.7/200.8

TOT
mg/L

ARSENIC (AS)
E200.8

TOT
mg/L

CHROMIUM (CR)
E200.8

TOT
mg/L

E200.7/200.8
CADMIUM (CD)YALE OIL OF SOUTH DAKOTA SOIL BLANK ANALYTICAL RESULTS-INORGANICS AND TEL

Method
Fraction

Unit
TOT

mg/L

MERCURY (HG)
E245.1

TOT
mg/L

LEAD (PB)
E200.8

TOT
mg/L

SELENIUM (SE)
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30
SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40 5.9 H < 5 < 10 < 10 < 4 L < 4 L < 1 < 1 < 0.001 < 0.05 < 0.001
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30 5.64 H < 5 L < 10 < 10 < 4 L < 4 L < 1 < 1 < 0.003 < 0.005 < 0.00008
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15 5.64 H < 5 L < 10 < 10 < 4 L < 4 L < 1 < 1 < 0.003 < 0.005 < 0.00008
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are 
  the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

umhos/cm mg/Lmg/L mg/Lmg/L
NO MEASNO MEAS NO MEAS TRCNO MEAS NO MEASNO MEAS NO MEAS TRCTRCNO MEAS

mg/L mg/Lmg/L mg/Lmg/L

E200.8 E200.8A2320B E200.8

SC (UMHOS/CM AT 
25 C)

A2320BA2540D
BARIUM (BA)

BICARBONATE 
ALKALINITY AS 

HCO3 SULFATE (SO4)

VQs - Validator Qualifiers

s.u.

U - Blank Exceedance

TDS (MEASURED 
AT 180 C) CADMIUM (CD)ARSENIC (AS)YALE OIL OF SOUTH DAKOTA SW BLANK ANALYTICAL RESULTS-INORGANICS AND TEL

TOTAL SUSPENDED 
SOLIDS

A2510B E300.0A2540CA4500-HBMethod
Fraction

Unit

E300.0

TOTAL ALKALINITY 
AS CACO3pH - LAB CHLORIDE (CL)
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30
SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are 
  the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

VQs - Validator Qualifiers
U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SW BLANK ANALYTICAL RESULTS-INORGANICS AND TEL
Method
Fraction

Unit
Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 1 < 0.005 < 0.001 < 1 < 0.0001 < 1 < 0.001 < 0.001 < 1 < 10

< 1 < 0.001 < 0.0005 < 1 < 0.00001 < 1 < 0.001 < 0.0005 < 1

< 1 < 0.001 < 0.0005 < 1 < 0.00001 < 1 < 0.001 < 0.0005 < 1

mg/L ug/Lmg/L mg/L mg/L
NO MEASTRC TRCTRC TRC TRCTRC TRCTRC TRC

mg/L mg/Lmg/L mg/L mg/L

E200.7E200.7E200.8 E200.8 E200.8
SILVER (AG) SODIUM (NA)POTASSIUM (K) SELENIUM (SE)MERCURY (HG)

E245.1E200.8 E200.7E200.7 SW8270C
TETRAETHYL LEADLEAD (PB) MAGNESIUM (MG)CALCIUM (CA) CHROMIUM (CR)
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30 6.2 H < 5 0.1 < 10 < 4 L < 4 L < 1 < 1 < 0.05 < 0.05 < 0.01 < 0.001 < 0.05
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15 5.9 H < 5 0.3 L < 10 < 4 L < 4 L < 1 < 1 < 0.05 < 0.05 < 0.01 < 0.001 < 0.05
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30 5.9 H < 5 < 10 4 5 < 1 < 1 < 0.05 H < 0.05 < 0.01 < 0.001 (TRC) < 0.05 (TRC) < 0
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20 5.9 H 5 < 10 23 28 < 1 < 1 < 0.05 < 0.05 0.01 U < 0.001 (TRC) < 0.05 (TRC) < 0
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the 
  most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

mg/L mg/Lmg/Lmg/Lmg/L mg/L mg/Ls.u. umhos/cm NTU
NO MEASNO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEASNO MEAS

TDS (MEASURED 
AT 180 C)

CALCULATION E353.2E353.2E300.0A2540C A2320B E300.0A4500-HB A2510B A2130B

TOTAL 
ALKALINITY AS 

CACO3pH - LAB CHLORIDE (CL)

BICARBONATE 
ALKALINITY AS 

HCO3 SULFATE (SO4)
SC (UMHOS/CM AT 

25 C) NITRATE (NO3-N)
NITRATE + 

NITRITE AS NNITRITE (NO2-N)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA GW BLANK ANALYTICAL RESULTS-INORGANICS AND TEL
Method
Fraction

Unit

VQs - Validator Qualifiers

ARSENIC (AS) BARIUM (BA)
TURBIDITY (NTU) -

LAB
E200.8 E200.8A2320B

DIS DISNO MEAS
mg/L mg/Lmg/L
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the 
  most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA GW BLANK ANALYTICAL RESULTS-INORGANICS AND TEL
Method
Fraction

Unit

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.001 < 1 < 0.005 < 0.03 < 0.001 < 1 < 0.0001 < 1 < 0.001 < 0.001 < 1 < 10

< 0.001 < 1 < 0.005 < 0.03 < 0.001 < 1 < 0.0001 < 1 < 0.001 < 0.001 < 1 < 10

0.001 (TRC) <1 (TRC) < 0.005 (TRC) < 0.001 (TRC) <1 (TRC) < 0.0001 (TRC) <1 (TRC) < 0.001 (TRC) < 0.001 (TRC) <1 (TRC) < 10

0.001 (TRC) <1 (TRC) < 0.005 (TRC) < 0.001 (TRC) <1 (TRC) < 0.0001 (TRC) <1 (TRC) < 0.001 (TRC) < 0.001 (TRC) <1 (TRC) < 10

mg/Lmg/L ug/Lmg/L mg/Lmg/L mg/L mg/Lmg/L mg/L mg/L
NO MEASDIS DIS DISDIS DIS DIS DISDIS DIS

E200.8E200.8 SW8270CE200.8 E200.7E200.7 E200.8 E200.7E200.7 E200.8

mg/L

E200.7
TETRAETHYL LEADLEAD (PB) MAGNESIUM (MG) MERCURY (HG)CHROMIUM (CR) FERROUS IRON SILVER (AG) SODIUM (NA)POTASSIUM (K) SELENIUM (SE)CADMIUM (CD) CALCIUM (CA)

E200.7/200.8
DIS DIS
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SOIL BLANK YOSD-1210-200 10/3/2012 13:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-201 10/3/2012 13:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 17 J < 20 < 20
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-202 10/10/2012 9:40 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-203 10/10/2012 10:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-204 10/16/2012 10:10 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-205 10/16/2012 13:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-207 10/19/2012 15:25 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-208 10/25/2012 14:50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-209 10/25/2012 15:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1211-212 11/2/2012 10:42 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 16 J < 20 < 20
SOIL BLANK YOSD-1211-213 11/2/2012 10:50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 16 J < 20 < 20
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1211-215 11/7/2012 15:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1211-216 11/8/2012 15:32 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1211-217 11/8/2012 15:39 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1305-101 5/1/2013 14:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1305-104 5/8/2013 16:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1305-105 5/15/2013 12:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1305-106 5/20/2013 15:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1305-107 5/22/2013 13:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1306-111 6/11/2013 10:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1306-112 6/11/2013 14:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1306-113 6/28/2013 15:05 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1307-100 7/1/2013 17:10 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30

VPH VPH

TOLUENE
MA-VPH

VPH
ug/L

TOTAL XYLENE
MA-VPH

VPH

ETHYLBENZENE
MA-VPH

VPH
ug/L

M-P XYLENE
MA-VPH

ug/Lug/L ug/L

NAPHTHALENE
MA-VPH

VPH
ug/L

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH
VPH

C9-C12 
ALIPHATICS

MA-VPH
VPH
ug/L

O-XYLENE
MA-VPH

VPH
ug/L

C9-C10 
AROMATICS

MA-VPH
VPH
ug/L

BENZENE
MA-VPH

VPH
ug/L

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VPH
Method
Fraction

Unit

METHYL TERT-
BUTYL ETHER

MA-VPH
VPH
ug/L ug/L

C5-C8 ALIPHATICS
MA-VPH
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

VPH VPH

TOLUENE
MA-VPH

VPH
ug/L

TOTAL XYLENE
MA-VPH

VPH

ETHYLBENZENE
MA-VPH

VPH
ug/L

M-P XYLENE
MA-VPH

ug/Lug/L ug/L

NAPHTHALENE
MA-VPH

VPH
ug/L

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH
VPH

C9-C12 
ALIPHATICS

MA-VPH
VPH
ug/L

O-XYLENE
MA-VPH

VPH
ug/L

C9-C10 
AROMATICS

MA-VPH
VPH
ug/L

BENZENE
MA-VPH

VPH
ug/L

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VPH
Method
Fraction

Unit

METHYL TERT-
BUTYL ETHER

MA-VPH
VPH
ug/L ug/L

C5-C8 ALIPHATICS
MA-VPH

SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 280 U < 20 208 U
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1308-101 8/2/2013 7:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1308-104 8/8/2013 10:15 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1308-105 8/8/2013 13:00 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SOIL BLANK YOSD-1308-106 8/12/2013 13:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the 
  most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

VQs - Validator Qualifiers

U - Blank Exceedance
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
SOIL BLANK YOSD-1210-200 10/3/2012 13:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1210-201 10/3/2012 13:30 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40 < 312 < 312 < 312 < 312 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1210-203 10/10/2012 10:30 < 306 < 306 < 306 < 306 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10 < 312 < 312 < 312 < 312 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1210-205 10/16/2012 13:00 < 309 < 309 < 309 < 309 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20 < 312 < 312 < 312 < 312 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1210-207 10/19/2012 15:25 < 309 < 309 < 309 < 309 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50 < 303 < 303 < 303 < 303 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1210-209 10/25/2012 15:00 < 306 < 306 < 306 < 306 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20 < 303 < 303 < 303 < 303 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32 < 309 < 309 < 309 < 309 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1211-212 11/2/2012 10:42 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1211-213 11/2/2012 10:50 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14 < 303 < 303 < 303 < 303 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1211-215 11/7/2012 15:20 < 309 < 309 < 309 < 309 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1211-216 11/8/2012 15:32 < 303 < 303 < 303 < 303 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1211-217 11/8/2012 15:39 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30 < 309 < 309 < 309 < 309 0.35 U B < 0.21 0.22 U B < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05 < 300 < 300 < 300 < 300 0.36 U B < 0.20 0.21 U B < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00 < 300 < 300 < 300 < 300 0.32 U < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1305-101 5/1/2013 14:00 < 300 < 300 < 300 < 300 0.33 U < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1305-104 5/8/2013 16:45 < 300 < 300 < 300 < 300 0.64 U < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1305-105 5/15/2013 12:30 < 300 < 300 < 300 < 300 0.21 U B < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1305-106 5/20/2013 15:00 < 316 < 316 < 316 < 316 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
SOIL BLANK YOSD-1305-107 5/22/2013 13:00 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00 < 308 < 308 < 308 < 308 < 0.21 < 0.21 < 0.21 < 0.21 0.50 U * 0.24 U * 0.32 U 0.47 U 0.43 U
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SOIL BLANK YOSD-1306-111 6/11/2013 10:00 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 0.34 U 0.21 U * 0.21 U < 0.19 < 0.19
SOIL BLANK YOSD-1306-112 6/11/2013 14:20 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SOIL BLANK YOSD-1306-113 6/28/2013 15:05 < 300 < 300 < 300 < 300 0.64 U < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SOIL BLANK YOSD-1307-100 7/1/2013 17:10 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30
SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55

2-METHYLNAPH-
THALENE ACENAPHTHENE

ug/L

BENZO (K) 
FLUORANTHENE

SW8270C
NO MEAS

ug/L

BENZO (B) 
FLUORANTHENE

SW8270C
NO MEAS

ug/L

BENZO (GHI) 
PERYLENE
SW8270C
NO MEAS

ug/L

ACENAPHTHYLENE ANTHRACENE
BENZO (A) 

ANTHRACENE
SW8270C
NO MEAS

SW8270C
NO MEAS

ug/Lug/L
NO MEAS

ug/Lug/LUnit
Fraction EPH EPHEPH

ug/L
NO MEAS NO MEAS NO MEASEPH

ug/L ug/L ug/L ug/L

SW8270CMethod MA-EPHMA-EPH MA-EPH SW8270CMA-EPH SW8270C SW8270C
YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-EPH, SVOC

C11-C22 
AROMATICS

C9-C18 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
C19-C36 

ALIPHATICS BENZO (A) PYRENE
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2-METHYLNAPH-
THALENE ACENAPHTHENE

ug/L

BENZO (K) 
FLUORANTHENE

SW8270C
NO MEAS

ug/L

BENZO (B) 
FLUORANTHENE

SW8270C
NO MEAS

ug/L

BENZO (GHI) 
PERYLENE
SW8270C
NO MEAS

ug/L

ACENAPHTHYLENE ANTHRACENE
BENZO (A) 

ANTHRACENE
SW8270C
NO MEAS

SW8270C
NO MEAS

ug/Lug/L
NO MEAS

ug/Lug/LUnit
Fraction EPH EPHEPH

ug/L
NO MEAS NO MEAS NO MEASEPH

ug/L ug/L ug/L ug/L

SW8270CMethod MA-EPHMA-EPH MA-EPH SW8270CMA-EPH SW8270C SW8270C
YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-EPH, SVOC

C11-C22 
AROMATICS

C9-C18 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
C19-C36 

ALIPHATICS BENZO (A) PYRENE

SW BLANK YOSD-1307-606 7/16/2013 14:40 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SOIL BLANK YOSD-1308-101 8/2/2013 7:30 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00 < 300 < 300 < 300 < 300 0.30 U B < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1308-104 8/8/2013 10:15 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SOIL BLANK YOSD-1308-105 8/8/2013 13:00 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SOIL BLANK YOSD-1308-106 8/12/2013 13:20 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30 < 300 349 U 245 J 891 U < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15 < 300 < 300 < 300 785 U < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30 < 300 < 300 < 300 < 300 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20 < 300 < 300 < 300 < 300 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the 
   most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time
SOIL BLANK YOSD-1210-200 10/3/2012 13:00
SOIL BLANK YOSD-1210-201 10/3/2012 13:30
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40
SOIL BLANK YOSD-1210-203 10/10/2012 10:30
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10
SOIL BLANK YOSD-1210-205 10/16/2012 13:00
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20
SOIL BLANK YOSD-1210-207 10/19/2012 15:25
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50
SOIL BLANK YOSD-1210-209 10/25/2012 15:00
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32
SOIL BLANK YOSD-1211-212 11/2/2012 10:42
SOIL BLANK YOSD-1211-213 11/2/2012 10:50
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14
SOIL BLANK YOSD-1211-215 11/7/2012 15:20
SOIL BLANK YOSD-1211-216 11/8/2012 15:32
SOIL BLANK YOSD-1211-217 11/8/2012 15:39
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00
SOIL BLANK YOSD-1305-101 5/1/2013 14:00
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10
SOIL BLANK YOSD-1305-104 5/8/2013 16:45
SOIL BLANK YOSD-1305-105 5/15/2013 12:30
SOIL BLANK YOSD-1305-106 5/20/2013 15:00
SOIL BLANK YOSD-1305-107 5/22/2013 13:00
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45
SOIL BLANK YOSD-1306-111 6/11/2013 10:00
SOIL BLANK YOSD-1306-112 6/11/2013 14:20
SOIL BLANK YOSD-1306-113 6/28/2013 15:05
SOIL BLANK YOSD-1307-100 7/1/2013 17:10
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30
SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55

Unit
Fraction
Method

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-EPH, SVOC

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.21 < 0.21 0.25 U < 0.21 < 0.21 < 0.21 < 0.21 0.27 U
< 0.20 < 0.20 0.22 U < 0.20 < 0.20 < 0.20 < 0.20 0.22 U

< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.26 U < 0.21 < 0.21
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.29 U < 0.21 < 0.21

< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.29 U < 0.21 < 0.21
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.33 U < 0.21 < 0.21

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.32 U B < 0.20 < 0.20
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.21 U < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.23 U < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21 < 0.21
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.40 U B < 0.21 < 0.21

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.50 U B < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.22 U < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 1.2 U < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 1.3 U < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.52 U < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.34 U B < 0.20 < 0.20
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 0.26 U < 0.21 < 0.21
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

0.48 U < 0.21 0.53 U < 0.21 < 0.21 0.29 U < 0.21 0.55 U

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0015 U

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.0014 U

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
0.24 U < 0.19 0.66 U < 0.19 0.36 U < 0.19 0.23 U 0.84 U

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.45 U < 0.19 < 0.19
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

INDENO (1,2,3-
C,D) PYRENE

SW8270C
NO MEAS

ug/L

PHENANTHRENE
SW8270C
NO MEAS

ug/L

FLUORANTHENE
SW8270C
NO MEAS

ug/L

FLUORENE
SW8270C
NO MEAS

ug/L

METHANE
SW8015M

EPH
mg/L

NAPHTHALENE
SW8270C
NO MEAS

ug/L

PYRENE
SW8270C
NO MEAS

ug/L

CHRYSENE
SW8270C
NO MEAS

ug/L

DIBENZ (A,H) 
ANTHRACENE

SW8270C
NO MEAS

ug/L
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time
Unit

Fraction
Method

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-EPH, SVOC

SW BLANK YOSD-1307-606 7/16/2013 14:40
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45
SOIL BLANK YOSD-1308-101 8/2/2013 7:30
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00
SOIL BLANK YOSD-1308-104 8/8/2013 10:15
SOIL BLANK YOSD-1308-105 8/8/2013 13:00
SOIL BLANK YOSD-1308-106 8/12/2013 13:20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are the 
   most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

INDENO (1,2,3-
C,D) PYRENE

SW8270C
NO MEAS

ug/L

PHENANTHRENE
SW8270C
NO MEAS

ug/L

FLUORANTHENE
SW8270C
NO MEAS

ug/L

FLUORENE
SW8270C
NO MEAS

ug/L

METHANE
SW8015M

EPH
mg/L

NAPHTHALENE
SW8270C
NO MEAS

ug/L

PYRENE
SW8270C
NO MEAS

ug/L

CHRYSENE
SW8270C
NO MEAS

ug/L

DIBENZ (A,H) 
ANTHRACENE

SW8270C
NO MEAS

ug/L

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.26 U B < 0.19 < 0.19
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.22 U B < 0.20 < 0.20

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.60 U B < 0.20 < 0.20
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.34 U B < 0.20 < 0.20
< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.26 U B < 0.19 < 0.19
< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.26 U B < 0.20 < 0.20

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 0.20 U B < 0.19 < 0.19

< 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.0010 J

< 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.19 < 0.0010 J
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SOIL BLANK YOSD-1210-200 10/3/2012 13:00
SOIL BLANK YOSD-1210-201 10/3/2012 13:30
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40
SOIL BLANK YOSD-1210-203 10/10/2012 10:30
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10
SOIL BLANK YOSD-1210-205 10/16/2012 13:00
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1210-206 10/19/2012 15:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.30 J < 1.0
SOIL BLANK YOSD-1210-207 10/19/2012 15:25 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.39 J < 1.0
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50
SOIL BLANK YOSD-1210-209 10/25/2012 15:00
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1210-210 10/31/2012 9:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.47 J < 1.0
SOIL BLANK YOSD-1210-211 10/31/2012 9:32 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.62 U < 1.0
SOIL BLANK YOSD-1211-212 11/2/2012 10:42 < 0.50 < 1.0 < 1.0 0.12 J < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 7.0 U 0.61 J
SOIL BLANK YOSD-1211-213 11/2/2012 10:50 < 0.50 < 1.0 < 1.0 0.12 J < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 6.9 U 0.61 J
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1211-214 11/7/2012 15:14 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 2.1 U < 1.0
SOIL BLANK YOSD-1211-215 11/7/2012 15:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 3.0 U < 1.0
SOIL BLANK YOSD-1211-216 11/8/2012 15:32 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.73 U < 1.0
SOIL BLANK YOSD-1211-217 11/8/2012 15:39 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.47 J < 1.0
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1211-401 11/29/2012 11:38 < 0.50 < 1.0 < 1.0 0.17 J < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 6.3 U 0.56 J
SOIL BLANK YOSD-1211-402 11/29/2012 11:43 < 0.50 < 1.0 < 1.0 0.18 J < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 6.8 U 0.64 J
SOIL BLANK YOSD-1211-403 11/30/2012 10:38 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1211-404 11/30/2012 10:43 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1211-405 11/30/2012 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1211-406 11/30/2012 12:35 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1304-100 4/11/2013 13:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 5.6 U 0.44 J
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1304-102 4/19/2013 11:05 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1304-103 4/23/2013 12:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1304-104 4/29/2013 16:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 3.2 U < 1.0
SOIL BLANK YOSD-1305-101 5/1/2013 14:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1305-102 5/2/2013 17:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1305-104 5/8/2013 16:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1305-105 5/15/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 5.9 U 0.37 J
SOIL BLANK YOSD-1305-106 5/20/2013 15:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 5.8 U 0.35 J
SOIL BLANK YOSD-1305-107 5/22/2013 13:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1305-108 5/24/2013 14:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1305-109 5/30/2013 14:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK YOSD-1306-311 6/5/2013 17:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK YOSD-1306-315 6/6/2013 17:15 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1306-110 6/10/2013 15:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1306-111 6/11/2013 10:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.7 U < 1.0
SOIL BLANK YOSD-1306-112 6/11/2013 14:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.9 U < 1.0
SOIL BLANK YOSD-1306-113 6/28/2013 15:05 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1307-100 7/1/2013 17:10 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.9 U < 1.0
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

CARBON 
TETRACHLORIDE

SW8260B
NO MEAS

ug/L

CHLOROBENZENE CHLOROFORM
SW8260B
NO MEAS

ug/L

CHLOROMETHANE
SW8260B
NO MEAS

ug/L

CHLORODIBRO-
MOMETHANE

SW8260B
NO MEAS

ug/L

CHLOROETHANE
SW8260B

BROMOMETHANE
SW8260B
NO MEAS

ug/L

BROMOFORM
SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

BROMOBENZENE
SW8260B
NO MEAS

ug/L

BROMOCHLORO-
METHANE
SW8260B

BROMODICHLORO-
METHANE
SW8260B
NO MEAS

ug/L

SW8260B
NO MEAS

ug/L

BENZENE
2-CHLOROETHYL 

VINYL ETHER
SW8260B
NO MEAS

ug/L

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

CARBON 
TETRACHLORIDE

SW8260B
NO MEAS

ug/L

CHLOROBENZENE CHLOROFORM
SW8260B
NO MEAS

ug/L

CHLOROMETHANE
SW8260B
NO MEAS

ug/L

CHLORODIBRO-
MOMETHANE

SW8260B
NO MEAS

ug/L

CHLOROETHANE
SW8260B

BROMOMETHANE
SW8260B
NO MEAS

ug/L

BROMOFORM
SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

BROMOBENZENE
SW8260B
NO MEAS

ug/L

BROMOCHLORO-
METHANE
SW8260B

BROMODICHLORO-
METHANE
SW8260B
NO MEAS

ug/L

SW8260B
NO MEAS

ug/L

BENZENE
2-CHLOROETHYL 

VINYL ETHER
SW8260B
NO MEAS

ug/L

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit

SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK YOSD-1307-606 7/16/2013 14:40 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.9 U < 1.0
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1307-608 7/17/2013 11:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.9 U < 1.0
SOIL BLANK YOSD-1308-101 8/2/2013 7:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 1.3 U < 1.0
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SOIL BLANK YOSD-1308-103 8/7/2013 16:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.41 J < 1.0
SOIL BLANK YOSD-1308-104 8/8/2013 10:15 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.44 J < 1.0
SOIL BLANK YOSD-1308-105 8/8/2013 13:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.40 J < 1.0
SOIL BLANK YOSD-1308-106 8/12/2013 13:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 0.48 J < 1.0
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK YOSD-1309-107 9/4/2013 8:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK YOSD-1309-108 9/4/2013 10:15 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK YOSD-1309-137 9/9/2013 13:30 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK YOSD-1309-138 9/11/2013 14:20 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 1.0

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are
   the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

SOIL BLANK YOSD-1210-200 10/3/2012 13:00
SOIL BLANK YOSD-1210-201 10/3/2012 13:30
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40
SOIL BLANK YOSD-1210-203 10/10/2012 10:30
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10
SOIL BLANK YOSD-1210-205 10/16/2012 13:00
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20
SOIL BLANK YOSD-1210-207 10/19/2012 15:25
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50
SOIL BLANK YOSD-1210-209 10/25/2012 15:00
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32
SOIL BLANK YOSD-1211-212 11/2/2012 10:42
SOIL BLANK YOSD-1211-213 11/2/2012 10:50
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14
SOIL BLANK YOSD-1211-215 11/7/2012 15:20
SOIL BLANK YOSD-1211-216 11/8/2012 15:32
SOIL BLANK YOSD-1211-217 11/8/2012 15:39
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00
SOIL BLANK YOSD-1305-101 5/1/2013 14:00
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10
SOIL BLANK YOSD-1305-104 5/8/2013 16:45
SOIL BLANK YOSD-1305-105 5/15/2013 12:30
SOIL BLANK YOSD-1305-106 5/20/2013 15:00
SOIL BLANK YOSD-1305-107 5/22/2013 13:00
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45
SOIL BLANK YOSD-1306-111 6/11/2013 10:00
SOIL BLANK YOSD-1306-112 6/11/2013 14:20
SOIL BLANK YOSD-1306-113 6/28/2013 15:05
SOIL BLANK YOSD-1307-100 7/1/2013 17:10
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit
Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

TRANS-1,2-
DICHLOROETHENE

SW8260B
NO MEAS

ug/Lug/L

1,1-
DICHLOROETHANE

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L
NO MEAS

ug/L

1,1-
DICHLOROETHENE

SW8260B
DIBROMOMETHANE

SW8260B
NO MEAS

ug/L

1,2-
DIBROMOETHANE

SW8260B
NO MEAS

ug/L

1,3-DICHLORO-
BENZENE
SW8260B

ug/L

CIS-1,2-
DICHLOROETHENE

SW8260B
NO MEAS

ug/L

DICHLORODI-
FLUOROMETHANE

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

1,2-
DICHLOROETHANE

SW8260B
NO MEAS

4-
CHLOROTOLUENE

SW8260B
NO MEAS

2-
CHLOROTOLUENE

SW8260B
NO MEAS

ug/L

1,4-DICHLORO-
BENZENE
SW8260B
NO MEAS

ug/L

1,2-
DICHLOROBENZENE

SW8260B
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit

SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45
SOIL BLANK YOSD-1308-101 8/2/2013 7:30
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00
SOIL BLANK YOSD-1308-104 8/8/2013 10:15
SOIL BLANK YOSD-1308-105 8/8/2013 13:00
SOIL BLANK YOSD-1308-106 8/12/2013 13:20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are
   the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

TRANS-1,2-
DICHLOROETHENE

SW8260B
NO MEAS

ug/Lug/L

1,1-
DICHLOROETHANE

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L
NO MEAS

ug/L

1,1-
DICHLOROETHENE

SW8260B
DIBROMOMETHANE

SW8260B
NO MEAS

ug/L

1,2-
DIBROMOETHANE

SW8260B
NO MEAS

ug/L

1,3-DICHLORO-
BENZENE
SW8260B

ug/L

CIS-1,2-
DICHLOROETHENE

SW8260B
NO MEAS

ug/L

DICHLORODI-
FLUOROMETHANE

SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

1,2-
DICHLOROETHANE

SW8260B
NO MEAS

4-
CHLOROTOLUENE

SW8260B
NO MEAS

2-
CHLOROTOLUENE

SW8260B
NO MEAS

ug/L

1,4-DICHLORO-
BENZENE
SW8260B
NO MEAS

ug/L

1,2-
DICHLOROBENZENE

SW8260B

< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

SOIL BLANK YOSD-1210-200 10/3/2012 13:00
SOIL BLANK YOSD-1210-201 10/3/2012 13:30
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40
SOIL BLANK YOSD-1210-203 10/10/2012 10:30
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10
SOIL BLANK YOSD-1210-205 10/16/2012 13:00
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20
SOIL BLANK YOSD-1210-207 10/19/2012 15:25
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50
SOIL BLANK YOSD-1210-209 10/25/2012 15:00
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32
SOIL BLANK YOSD-1211-212 11/2/2012 10:42
SOIL BLANK YOSD-1211-213 11/2/2012 10:50
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14
SOIL BLANK YOSD-1211-215 11/7/2012 15:20
SOIL BLANK YOSD-1211-216 11/8/2012 15:32
SOIL BLANK YOSD-1211-217 11/8/2012 15:39
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00
SOIL BLANK YOSD-1305-101 5/1/2013 14:00
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10
SOIL BLANK YOSD-1305-104 5/8/2013 16:45
SOIL BLANK YOSD-1305-105 5/15/2013 12:30
SOIL BLANK YOSD-1305-106 5/20/2013 15:00
SOIL BLANK YOSD-1305-107 5/22/2013 13:00
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45
SOIL BLANK YOSD-1306-111 6/11/2013 10:00
SOIL BLANK YOSD-1306-112 6/11/2013 14:20
SOIL BLANK YOSD-1306-113 6/28/2013 15:05
SOIL BLANK YOSD-1307-100 7/1/2013 17:10
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit
Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.29 J < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.32 J < 0.50 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.75 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 1.0 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 3.7 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 5.4 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 1.3 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.74 U < 0.50 < 0.50 < 0.50

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.15 J < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.26 J < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 0.39 J < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 2.3 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 3.1 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 3.3 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

STYRENE
SW8260B
NO MEAS

1,1,1,2-
TETRACHLORO-

ETHANE
SW8260B
NO MEAS

ug/L

1,1,2,2-
TETRACHLORO-

ETHANE
SW8260B
NO MEAS

ug/L

ETHYLBENZENE
SW8260B
NO MEAS

ug/L

METHYL TERT-
BUTYL ETHER

SW8260B
NO MEAS

ug/L ug/L
NO MEAS

ug/L

CIS-1,3-
DICHLOROPROPENE

SW8260B
NO MEAS

ug/L

METHYLENE 
CHLORIDE
SW8260B
NO MEAS

ug/L

TRANS-1,3-
DICHLOROPROPENE

SW8260B
NO MEAS

ug/L

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B
NO MEAS

ug/L

1,1-
DICHLOROPROPENE

SW8260B

1,3-DICHLORO-
PROPANE
SW8260B
NO MEAS

ug/L

1,2-DICHLORO-
PROPANE
SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

2,2-DICHLORO-
PROPANE
SW8260B
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit

SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45
SOIL BLANK YOSD-1308-101 8/2/2013 7:30
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00
SOIL BLANK YOSD-1308-104 8/8/2013 10:15
SOIL BLANK YOSD-1308-105 8/8/2013 13:00
SOIL BLANK YOSD-1308-106 8/12/2013 13:20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are
   the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

STYRENE
SW8260B
NO MEAS

1,1,1,2-
TETRACHLORO-

ETHANE
SW8260B
NO MEAS

ug/L

1,1,2,2-
TETRACHLORO-

ETHANE
SW8260B
NO MEAS

ug/L

ETHYLBENZENE
SW8260B
NO MEAS

ug/L

METHYL TERT-
BUTYL ETHER

SW8260B
NO MEAS

ug/L ug/L
NO MEAS

ug/L

CIS-1,3-
DICHLOROPROPENE

SW8260B
NO MEAS

ug/L

METHYLENE 
CHLORIDE
SW8260B
NO MEAS

ug/L

TRANS-1,3-
DICHLOROPROPENE

SW8260B
NO MEAS

ug/L

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B
NO MEAS

ug/L

1,1-
DICHLOROPROPENE

SW8260B

1,3-DICHLORO-
PROPANE
SW8260B
NO MEAS

ug/L

1,2-DICHLORO-
PROPANE
SW8260B
NO MEAS

ug/L
NO MEAS

ug/L

2,2-DICHLORO-
PROPANE
SW8260B

< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 6.9 J < 1.0 2.7 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 3.6 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 2.2 U < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 1.0 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 20 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

SOIL BLANK YOSD-1210-200 10/3/2012 13:00
SOIL BLANK YOSD-1210-201 10/3/2012 13:30
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259B 10/10/2012 9:40
SOIL BLANK YOSD-1210-202 10/10/2012 9:40
SOIL BLANK YOSD-1210-203 10/10/2012 10:30
SOIL BLANK TRIP BLANK LOT092112 B-TS SHP0259 10/16/2012 10:10
SOIL BLANK YOSD-1210-204 10/16/2012 10:10
SOIL BLANK YOSD-1210-205 10/16/2012 13:00
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259B 10/19/2012 15:20
SOIL BLANK YOSD-1210-206 10/19/2012 15:20
SOIL BLANK YOSD-1210-207 10/19/2012 15:25
SOIL BLANK TRIP BLANK LOT 101612 B-TS SHP0259 10/25/2012 14:50
SOIL BLANK YOSD-1210-208 10/25/2012 14:50
SOIL BLANK YOSD-1210-209 10/25/2012 15:00
SOIL BLANK TRIP BLANK LOT 092112 B-TS SHP0259 10/26/2012 15:33
SOIL BLANK YOSD-1210-210 10/31/2012 9:20
SOIL BLANK YOSD-1210-211 10/31/2012 9:32
SOIL BLANK YOSD-1211-212 11/2/2012 10:42
SOIL BLANK YOSD-1211-213 11/2/2012 10:50
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259 11/7/2012 15:14
SOIL BLANK YOSD-1211-214 11/7/2012 15:14
SOIL BLANK YOSD-1211-215 11/7/2012 15:20
SOIL BLANK YOSD-1211-216 11/8/2012 15:32
SOIL BLANK YOSD-1211-217 11/8/2012 15:39
SOIL BLANK YOSD-1211-302 11/28/2012 10:41
SOIL BLANK YOSD-1211-301 11/28/2012 10:44
SOIL BLANK YOSD-1211-303 11/28/2012 15:30
SOIL BLANK YOSD-1211-304 11/28/2012 15:34
SOIL BLANK TRIP BLANK LOT102512 B-TS SHP0259A 11/29/2012 11:38
SOIL BLANK YOSD-1211-401 11/29/2012 11:38
SOIL BLANK YOSD-1211-402 11/29/2012 11:43
SOIL BLANK YOSD-1211-403 11/30/2012 10:38
SOIL BLANK YOSD-1211-404 11/30/2012 10:43
SOIL BLANK YOSD-1211-405 11/30/2012 12:30
SOIL BLANK YOSD-1211-406 11/30/2012 12:35
SOIL BLANK YOSD-1304-100 4/11/2013 13:30
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262 4/19/2013 11:05
SOIL BLANK YOSD-1304-102 4/19/2013 11:05
SOIL BLANK TRIP BLANK LOT #031913 B-TS SHP0262 4/23/2013 12:45
SOIL BLANK YOSD-1304-103 4/23/2013 12:45
SOIL BLANK TRIP BLANK LOT032813 B-TS SHP0262A 4/29/2013 16:00
SOIL BLANK YOSD-1304-104 4/29/2013 16:00
SOIL BLANK YOSD-1305-101 5/1/2013 14:00
SOIL BLANK TRIP BLANK LOT031913 B-TS SHP0262 5/2/2013 17:10
SOIL BLANK YOSD-1305-102 5/2/2013 17:10
SOIL BLANK YOSD-1305-104 5/8/2013 16:45
SOIL BLANK YOSD-1305-105 5/15/2013 12:30
SOIL BLANK YOSD-1305-106 5/20/2013 15:00
SOIL BLANK YOSD-1305-107 5/22/2013 13:00
SOIL BLANK TRIP BLANK LOT050213 B-TS SHP0262 5/24/2013 14:00
SOIL BLANK YOSD-1305-108 5/24/2013 14:00
SOIL BLANK TRIP BLANK LOT #042313 B-TS SHP0262 5/30/2013 14:30
SOIL BLANK YOSD-1305-109 5/30/2013 14:30
GW BLANK TRIP BLANK 1 LOT #051713 B-TS SHP0262 6/3/2013 12:30
GW BLANK TRIP BLANK 3 LOT #051713 B-TS SHP0262 6/3/2013 15:00
GW BLANK TRIP BLANK 2 LOT #051713 B-TS SHP0262 6/3/2013 17:45
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262A-3 6/4/2013 9:43
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262A-4 6/4/2013 12:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262A-2 6/4/2013 14:30
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262A-1 6/4/2013 15:10
GW BLANK TRIP BLANK 5 LOT051713 B-TS SHP0262A-5 6/4/2013 16:52
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262 6/5/2013 9:40
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262 6/5/2013 11:58
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262 6/5/2013 16:24
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262 6/5/2013 17:30
GW BLANK YOSD-1306-311 6/5/2013 17:30
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262B 6/6/2013 10:42
GW BLANK TRIP BLANK 3 LOT051713 B-TS SHP0262B 6/6/2013 14:20
GW BLANK TRIP BLANK 1 LOT051713 B-TS SHP0262B 6/6/2013 16:17
GW BLANK TRIP BLANK 4 LOT051713 B-TS SHP0262B 6/6/2013 17:15
GW BLANK YOSD-1306-315 6/6/2013 17:15
GW BLANK TRIP BLANK 1 LOT052213 B-TS SHP0262 6/7/2013 10:12
GW BLANK TRIP BLANK 2 LOT051713 B-TS SHP0262D 6/7/2013 13:10
SOIL BLANK TRIP BLANK LOT #052213 B-TS SHP0262 6/10/2013 15:45
SOIL BLANK YOSD-1306-110 6/10/2013 15:45
SOIL BLANK YOSD-1306-111 6/11/2013 10:00
SOIL BLANK YOSD-1306-112 6/11/2013 14:20
SOIL BLANK YOSD-1306-113 6/28/2013 15:05
SOIL BLANK YOSD-1307-100 7/1/2013 17:10
SW BLANK TRIP BLANK 1 LOT071512 B-TS SHP0262 7/16/2013 9:30

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit
Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 0.18 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 0.28 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 0.15 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

TOTAL XYLENE
SW8260B
NO MEAS

ug/L

TRICHLOROETHENE
SW8260B
NO MEAS

ug/L

TRICHLORO-
FLUOROMETHANE

SW8260B
NO MEAS

ug/L

O-XYLENE
SW8260B
NO MEAS

ug/Lug/L

1,1,1-
TRICHLOROETHANE

SW8260B
NO MEAS

1,1,2-
TRICHLOROETHANE

SW8260B
NO MEAS

ug/Lug/L

M-P XYLENE
SW8260B
NO MEAS

ug/L

TETRACHLORO-
ETHENE

SW8260B
NO MEAS

ug/L

VINYL CHLORIDE
SW8260B
NO MEAS

ug/L

1,2,3-TRICHLORO-
PROPANE
SW8260B
NO MEAS

TOLUENE
SW8260B
NO MEAS

ug/L
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TABLE 2-1.  YOSD BLANKS

DESCRIPTION Sample Code Date Time

YALE OIL OF SOUTH DAKOTA  BLANK ANALYTICAL RESULTS-VOC
Method
Fraction

Unit

SW BLANK TRIP BLANK 3 LOT070512 B-TS SHP0262 7/16/2013 12:55
SW BLANK YOSD-1307-606 7/16/2013 14:40
SW BLANK TRIP BLANK 2 LOT070512 B-TS SHP0262 7/16/2013 15:30
SOIL BLANK TRIP BLANK LOT 070513 B-TS SHP0262 7/17/2013 11:45
SOIL BLANK YOSD-1307-608 7/17/2013 11:45
SOIL BLANK YOSD-1308-101 8/2/2013 7:30
SOIL BLANK TRIP BLANK LOT073113 B-TS SHP0262 8/7/2013 16:00
SOIL BLANK YOSD-1308-103 8/7/2013 16:00
SOIL BLANK YOSD-1308-104 8/8/2013 10:15
SOIL BLANK YOSD-1308-105 8/8/2013 13:00
SOIL BLANK YOSD-1308-106 8/12/2013 13:20
SW BLANK TRIP BLANK 4 LOT #082113 B-TS SHP0262 9/4/2013 8:30
SW BLANK YOSD-1309-107 9/4/2013 8:30
SW BLANK TRIP BLANK 2 LOT #082113 B-TS SHP0262 9/4/2013 10:00
SW BLANK YOSD-1309-108 9/4/2013 10:15
SW BLANK TRIP BLANK 3 LOT #082113 B-TS SHP0262 9/4/2013 11:00
SW BLANK TRIP BLANK 1 LOT #082113 B-TS SHP0262 9/4/2013 12:30
GW BLANK TRIP BLANK 4 LOT111212 B-TS SHP0259 9/9/2013 10:40
GW BLANK TRIP BLANK 1 LOT082113 B-TS SHP0262 9/9/2013 13:30
GW BLANK YOSD-1309-137 9/9/2013 13:30
GW BLANK TRIP BLANK 3 LOT082113 B-TS SHP0262 9/10/2013 11:00
GW BLANK TRIP BLANK 6 LOT082113 B-TS SHP0262 9/10/2013 13:00
GW BLANK TRIP BLANK 2 LOT082113 B-TS SHP0262 9/10/2013 15:00
GW BLANK YOSD-1309-138 9/11/2013 14:20
GW BLANK TRIP BLANK 5 LOT082813 B-TS SHP0262 9/12/2013 11:45
GW BLANK TRIP BLANK LOT091013 B-TS SHP0262 9/13/2013 10:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon range values are
   the most conservative Montana DEQ RBSLs.  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

U - Blank Exceedance

VQs - Validator Qualifiers

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

TOTAL XYLENE
SW8260B
NO MEAS

ug/L

TRICHLOROETHENE
SW8260B
NO MEAS

ug/L

TRICHLORO-
FLUOROMETHANE

SW8260B
NO MEAS

ug/L

O-XYLENE
SW8260B
NO MEAS

ug/Lug/L

1,1,1-
TRICHLOROETHANE

SW8260B
NO MEAS

1,1,2-
TRICHLOROETHANE

SW8260B
NO MEAS

ug/Lug/L

M-P XYLENE
SW8260B
NO MEAS

ug/L

TETRACHLORO-
ETHENE

SW8260B
NO MEAS

ug/L

VINYL CHLORIDE
SW8260B
NO MEAS

ug/L

1,2,3-TRICHLORO-
PROPANE
SW8260B
NO MEAS

TOLUENE
SW8260B
NO MEAS

ug/L

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 0.20 J < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

POTABLE WATER YOSD-1304-POT 4/24/2013 14:14 0.007 < 0.05 < 0.001 < 0.005 < 0.001 < 0.0001 < 0.001 < 0.001 < 1.0 < 0.50 < 0.50 < 0.50 < 0.50

NOTES:

LQs - Lab Qualifiers  
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

ug/L ug/L ug/L
VPH VPH VPH

MA-VPH MA-VPH MA-VPH
YALE OIL OF SOUTH DAKOTA POTABLE WATER

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)
U - Blank Exceedance

METHYL TERT-
BUTYL ETHER BENZENE

MA-VPH MA-VPH
VPH VPH
ug/L ug/L

BARIUM (BA)
200.8
TOT

mg/L

ARSENIC (AS)
E200.8

TOT
mg/L

CHROMIUM (CR)
E200.8

TOT
mg/L

200.8
CADMIUM (CD)

TOT
mg/L

MERCURY (HG)
E245.1

TOT
mg/L

LEAD (PB)
E200.8

TOT
mg/L

SELENIUM (SE)
E200.8

TOT
mg/L

SILVER (AG)
E200.8

TOT
mg/L

TOLUENE ETHYLBENZENE M-P XYLENE
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

POTABLE WATER YOSD-1304-POT 4/24/2013 14:14

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

YALE OIL OF SOUTH DAKOTA POTABLE WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)
U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

< 0.50 < 0.50 < 1.0 < 20 < 20 < 20 < 20 <300

VPH VPH VPH VPH VPH
ug/L ug/L ug/L ug/L ug/L ug/L ug/L
VPH VPH

TOTAL PURGEABLE 
HYDROCARBONS

MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH
TOTAL XYLENE NAPHTHALENE

C9-C10 
AROMATICS C5-C8 ALIPHATICS

C9-C12 
ALIPHATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPHscr)
SW8015M

EPH
ug/L

O-XYLENE

H:\Files\ERINC\11108\Remedial Investigation\RI Report\December 2013 Submittal\Appendices\Appendix G\YOSD 2012_2013 WASTE AND DECON.xlsx\POTABLE WATER\HLN\12/12/13\065 2 of 2



DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

DECON WATER YOSD-1305-501 5/3/2013 12:40 0.028 0.66 0.002 0.062 10.0 0.0010 D 0.002 0.002 <10 <10 <10 <10 <10 <10

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

MERCURY (HG) SELENIUM (SE) SILVER (AG) BENZENE BROMOBENZENE
BROMOCHLORO-

METHANEYALE OIL OF SOUTH DAKOTA DECON WATER ARSENIC (AS) BARIUM (BA) CADMIUM (CD) CHROMIUM (CR) LEAD (PB)
BROMODICHLORO-

METHANE BROMOFORM BROMOMETHANE
Method E200.8 200.8 200.8 E200.8 E200.8 E245.1 SW8260B SW8260BE200.8 E200.8 SW8260B SW8260B SW8260B SW8260B

TOT NO MEAS NO MEAS NO MEAS NO MEAS NO MEASFraction TOT TOT TOT TOT TOT TOT TOT NO MEAS
Unit mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance
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DESCRIPTION Sample Code Date Time

DECON WATER YOSD-1305-501 5/3/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

YALE OIL OF SOUTH DAKOTA DECON WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

CHLOROETHANE
2-CHLOROETHYL 

VINYL ETHER CHLOROFORM CHLOROMETHANE
1,2-

DIBROMOETHANE
2-

CHLOROTOLUENE
CARBON 

TETRACHLORIDE CHLOROBENZENE
CHLORODIBRO-

MOMETHANE
4-

CHLOROTOLUENE DIBROMOMETHANE
1,2-DICHLORO-

BENZENE
1,3-DICHLORO-

BENZENE
1,4-DICHLORO-

BENZENE
SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L

H:\Files\ERINC\11108\Remedial Investigation\RI Report\December 2013 Submittal\Appendices\Appendix G\YOSD 2012_2013 WASTE AND DECON.xlsx\DECON WATER\HLN\12/12/13\034 2 of 6



DESCRIPTION Sample Code Date Time

DECON WATER YOSD-1305-501 5/3/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

YALE OIL OF SOUTH DAKOTA DECON WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 6.4 J <200

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

1,1-
DICHLOROETHENE

CIS-1,2-
DICHLOROETHENE

TRANS-1,2-
DICHLOROETHENE

1,2-DICHLORO-
PROPANE

DICHLORODI-
FLUOROMETHANE

1,3-DICHLORO-
PROPANE

2,2-DICHLORO-
PROPANE

1,1-
DICHLOROPROPENE

CIS-1,3-
DICHLOROPROPENE

TRANS-1,3-
DICHLOROPROPENE ETHYLBENZENE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L
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DESCRIPTION Sample Code Date Time

DECON WATER YOSD-1305-501 5/3/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

YALE OIL OF SOUTH DAKOTA DECON WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.1 J

METHYLENE 
CHLORIDE STYRENE

1,1,1,2-
TETRACHLORO-

ETHANE

1,1,2,2-
TETRACHLORO-

ETHANE
1,2,3-TRICHLORO-

PROPANE VINYL CHLORIDE M-P XYLENE
TETRACHLORO-

ETHENE TOLUENE
1,1,1-

TRICHLOROETHANE
1,1,2-

TRICHLOROETHANE TRICHLOROETHENE
TRICHLORO-

FLUOROMETHANE
METHYL TERT-
BUTYL ETHER

SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B
NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L
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DESCRIPTION Sample Code Date Time

DECON WATER YOSD-1305-501 5/3/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

YALE OIL OF SOUTH DAKOTA DECON WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<10 7.1 J 8650 * 6950 * 7550 * 25500 * 17 <0.40 <0.40 <0.40 0.88 * <0.40 <0.40 <0.40

C19-C36 
ALIPHATICS

C11-C22 
AROMATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)O-XYLENE TOTAL XYLENE
C9-C18 

ALIPHATICS
MA-EPH MA-EPHSW8260B SW8260B MA-EPH MA-EPH

EPHNO MEAS NO MEAS EPH EPH EPH

2-METHYLNA-
PHTHALENE ACENAPHTHENE ACENAPHTHYLENE ANTHRACENE

ug/L ug/L ug/L ug/L ug/L ug/L

SW8270C SW8270C SW8270C SW8270C SW8270C SW8270C SW8270C SW8270C

BENZO (A) 
ANTHRACENE BENZO (A) PYRENE

BENZO (B) 
FLUORANTHENE

BENZO (GHI) 
PERYLENE

ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

ug/L
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DESCRIPTION Sample Code Date Time

DECON WATER YOSD-1305-501 5/3/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs. 
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

TABLE 3-1.  YOSD OTHER SAMPLES

YALE OIL OF SOUTH DAKOTA DECON WATER
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<0.40 0.57 <0.40 0.60 2.2 <0.40 4.8 5.6 1.1

PYRENE
SW8270C

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE FLUORENE

INDENO (1,2,3-
C,D) PYRENE NAPHTHALENE PHENANTHRENE

BENZO (K) 
FLUORANTHENE CHRYSENE

SW8270C SW8270C
NO MEAS NO MEAS

ug/Lug/L ug/L ug/L ug/L ug/L

SW8270C SW8270C SW8270C SW8270C SW8270C
NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS

ug/L ug/L ug/L

SW8270C
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

PURGE WATER YOSD-1309-500 9/20/2013 13:00 0.064 0.30 < 0.001 0.027 0.283 < 0.0001 0.002 < 0.001 12 <2.5 <2.5 <2.5 <2.5 <2.5

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method E200.8 200.8 200.8 E200.8 E200.8

BROMODICHLORO-
METHANE BROMOFORM BROMOMETHANEMERCURY (HG) SELENIUM (SE) SILVER (AG) BENZENE BROMOBENZENE

BROMOCHLORO-
METHANEYALE OIL OF SOUTH DAKOTA WASTE WATER ARSENIC (AS) BARIUM (BA) CADMIUM (CD) CHROMIUM (CR) LEAD (PB)

Fraction TRC TRC TRC TRC TRC
SW8260B SW8260B SW8260BE245.1 E200.8 E200.8 SW8260B SW8260B SW8260B

U - Blank Exceedance

Unit mg/L mg/L mg/L mg/L mg/L
NO MEAS NO MEAS NO MEASTRC TRC TRC NO MEAS NO MEAS NO MEAS

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

ug/L ug/L ug/Lmg/L mg/L mg/L ug/L ug/L ug/L
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

PURGE WATER YOSD-1309-500 9/20/2013 13:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
YALE OIL OF SOUTH DAKOTA WASTE WATER

Fraction

U - Blank Exceedance

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

1,2-
DIBROMOETHANE

2-
CHLOROTOLUENE

4-
CHLOROTOLUENE DIBROMOMETHANE

1,2-
DICHLOROBENZENE

1,3-DICHLORO-
BENZENECHLOROFORM CHLOROMETHANE

1,4-DICHLORO-
BENZENE

NO MEAS

CHLOROETHANE
2-CHLOROETHYL 

VINYL ETHER

ug/L

SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B
NO MEAS

CARBON 
TETRACHLORIDE CHLOROBENZENE

CHLORODIBROMO-
METHANE

NO MEAS NO MEASNO MEAS NO MEAS NO MEAS
ug/L ug/L ug/Lug/L ug/L ug/L

SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

ug/L ug/L ug/L ug/L ug/L ug/L ug/L
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

PURGE WATER YOSD-1309-500 9/20/2013 13:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
YALE OIL OF SOUTH DAKOTA WASTE WATER

Fraction

U - Blank Exceedance

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 29 48 J

1,1-
DICHLOROETHENE

CIS-1,2-
DICHLOROETHENE

DICHLORODI-
FLUOROMETHANE

1,1-
DICHLOROETHANE

1,2-
DICHLOROETHANE

TRANS-1,3-
DICHLOROPROPENE ETHYLBENZENE

2-BUTANONE 
(METHYL-ETHYL-

KETONE)
TRANS-1,2-

DICHLOROETHENE
1,2-DICHLORO-

PROPANE
1,3-DICHLORO-

PROPANE
2,2-DICHLORO-

PROPANE
1,1-

DICHLOROPROPENE
CIS-1,3-

DICHLOROPROPENE
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

PURGE WATER YOSD-1309-500 9/20/2013 13:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
YALE OIL OF SOUTH DAKOTA WASTE WATER

Fraction

U - Blank Exceedance

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 1.5 J <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 32

METHYL TERT-
BUTYL ETHER

METHYLENE 
CHLORIDE STYRENE TRICHLOROETHENE

TRICHLORO-
FLUOROMETHANE

1,2,3-TRICHLORO-
PROPANE VINYL CHLORIDE M-P XYLENE

1,1,1,2-
TETRACHLORO-

ETHANE

1,1,2,2-
TETRACHLORO-

ETHANE
TETRACHLORO-

ETHENE TOLUENE
1,1,1-

TRICHLOROETHANE
SW8260B SW8260B SW8260BSW8260B SW8260B SW8260B SW8260B SW8260B SW8260B

NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L

SW8260B SW8260BSW8260B SW8260B SW8260B

1,1,2-
TRICHLOROETHANE
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

PURGE WATER YOSD-1309-500 9/20/2013 13:00

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and 
  hydrocarbon range values are the most conservative Montana DEQ RBSLs.  
  These limits may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
YALE OIL OF SOUTH DAKOTA WASTE WATER

Fraction

U - Blank Exceedance

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

3.4 36 452000 * 387000 * 552000 * 1510000 *

TOTAL XYLENEO-XYLENE

NO MEASNO MEAS
ug/L ug/L

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

EPH EPH
SW8260B SW8260B

EPH EPH
ug/L ug/L ug/L ug/L

C11-C22 
AROMATICS

TOT EXTRACTABLE 
HYDROCARBON 

(EPH)
MA-EPH MA-EPH MA-EPH MA-EPH
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

SOIL WASTE IDW-SB-100 1/7/2013 14:52 17 0.4 7 125 <1 20 28 162 <1 13 <1 <1 95 <2.4 D
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30 16 1.6 9 208 <1 31 86 463 <1 21 <5 <5 66 <2.4 D

SOIL WASTE IDW-SB-102 5/31/2013 11:30 8.8 0.7 8 217 <1 17 1790 <1 <1 <1 <0.55 D

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

CHROMIUM (CR) LEAD (PB) MERCURY (HG) SELENIUM (SE) SILVER (AG) ZINC (ZN)
METHYL TERT-
BUTYL ETHER

Method SW3550A SW6020 SW6020 SW6010B SW6010B SW6010B SW6010B SW7471A SW6020 SW6010B SW6010B MA-VPH
Fraction NO MEAS TCL TOT TOT TOT TOT TOT TOT TOT TOT TOT VPH

Unit % mg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

COPPER (CU)
SW6020

TOT
mg/kg

NICKEL (NI)
SW6010B

TOT
mg/kg

YALE OIL OF SOUTH DAKOTA SOIL WASTE
MOISTURE % BY 

WT. LEAD (PB) ARSENIC (AS) BARIUM (BA) CADMIUM (CD)

H:\Files\ERINC\11108\Remedial Investigation\RI Report\December 2013 Submittal\Appendices\Appendix G\YOSD 2012_2013 WASTE AND DECON.xlsx\SOIL WASTE\HLN\12/6/13\065 1 of 7



TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

2.9 * <1.2 D 23 * 9.1 4.8 14 31 * 1270 * 558 * 2100 * 4470 * 7160 * 2910 * 776
<1.2 D <1.2 D 22 * 15 4.5 19 13 * 746 * 581 * 1180 * 2430 * 10300 * 3120 * 1730

<0.27 D <0.27 D <0.27 D <0.27 D <0.27 D <0.27 D 0.66 32 <11 D 29 114 * 2460 * 428 * 572

BENZENE TOLUENE ETHYLBENZENE M-P XYLENE O-XYLENE TOTAL XYLENE
MA-VPH MA-VPH MA-VPHMA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH

VPH VPH VPHVPH VPH VPH VPH VPH VPH VPH
mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

TOT EXTRACTABLE 
HYDROCARBON  

(EPHscr)
SW8015M

EPH
mg/kg

C9-C18 
ALIPHATICS

C19-C36 
ALIPHATICS

EPH EPHVPH

C5-C8 ALIPHATICS
C9-C12 

ALIPHATICS
TOTAL PURGEABLE 
HYDROCARBONSNAPHTHALENE

C9-C10 
AROMATICS

MA-VPH MA-VPH

mg/kg mg/kg

MA-EPH MA-EPH
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

1750 * 5820 105 <4.0 <4.0 <4.0 <4.0 6.2 <4.0 <4.0 <4.0 5.6 <4.0 <4.0
3130 * 8760 40 <3.0 <3.0 <3.0 <3.0 15 <3.0 <3.0 <3.0 19 <3.0 <3.0

719 * 1960 3550

2-METHYLNAPH-  
THALENE

3,3-DICHLORO-  
BENZIDINE

4-BROMOPHENYL 
PHENYL ETHER

2,4-
DINITROTOLUENE

2,6-
DINITROTOLUENE

2-CHLORONAPH-  
THALENE

1,2-DICHLORO-  
BENZENE

1,3-DICHLORO-  
BENZENE

1,4-
DICHLOROBENZENE

1-METHYLNAPH-  
THALENE

1,2,4-TRICHLORO-  
BENZENETOTAL HALOGENS

SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-HSW9023 SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-H
NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kgmg/kg mg/kg mg/kg mg/kgmg/kgmg/kg mg/kg mg/kg mg/kgmg/kg
EPH EPH

mg/kg mg/kg

C11-C22 
AROMATICS

TOT EXTRACTABLE 
HYDROCARBON  

(EPH)
MA-EPH MA-EPH
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

4-CHLOROPHENYL 
PHENYL ETHER ACENAPHTHENE ACENAPHTHYLENE

BIS (2-
CHLOROETHOXY) 

METHANE

BIS (2-
CHLOROETHYL) 

ETHER
BIS (2-CHLOROISO-

PROPYL) ETHERANTHRACENE

1,2-DIPHENYL- 
HYDRAZINE 

(AZOBENZENE) BENZIDINE
BENZO (A) 

ANTHRACENE BENZO (A) PYRENE
BENZO (B) 

FLUORANTHENE
BENZO (GHI) 

PERYLENE
BENZO (K) 

FLUORANTHENE
SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H

NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 1.2 J 1.2 J <4.0 <4.0 <4.0 <4.0
<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 1.8 J <3.0 <3.0 <3.0 <3.0

BIS (2-
ETHYLHEXYL) 
PHTHALATE

HEXACHLORO-  
ETHANE

DI-N-
OCTYLPHTHALATE FLUORANTHENE FLUORENE

HEXACHLORO-  
BENZENE

HEXACHLORO-   
BUTADIENE

HEXACHLORO-  
CYCLOPENTA-   

DIENE
BUTYL BENZYL 

PHTHALATE CHRYSENE
DIBENZ (A,H) 
ANTHRACENE

DIETHYL-  
PHTHALATE

DIMETHYL-  
PHTHALATE

DI-N-
BUTYLPHTHALATE

SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-HSW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<4.0 <4.0 3.7 J <4.0 <4.0 <4.0 <4.0 1.6 J 1.3 J <4.0
<3.0 <3.0 7.5 <3.0 <3.0 <3.0 <3.0 4.7 1.2 J <3.0 19 0.41 <0.060 0.87

0.069 <0.067 <0.067 0.16

INDENO (1,2,3-
C,D) PYRENE ISOPHORONE
SW8270C-H SW8270C-H

NO MEASNO MEAS

NAPHTHALENE

NO MEAS
mg/kg mg/kg

SW8270C-H SW8270C-H SW8270C-H
PHENANTHRENE PYRENE PYRIDINE

SW8270C-H SW8270C-H SW8270C-H SW8270C-H SW8270C-H
NITROBENZENE

N-
NITROSODIMETHY-

LAMINE
N-NITROSO-DI-N-

PROPYLAMINE
N-NITROSODI-  
PHENYLAMINE

mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEAS

mg/kg mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS

SW8270C SW8270C SW8270C SW8270C

2-METHYLNAPH- 
THALENE ACENAPHTHENE ACENAPHTHYLENE ANTHRACENE

mg/kg mg/kg mg/kg mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

SOIL WASTE IDW-SB-100 1/7/2013 14:52
SOIL WASTE-COMPOSITE IDW-SB-101 1/25/2013 12:30

SOIL WASTE IDW-SB-102 5/31/2013 11:30

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)

U - Blank Exceedance

YALE OIL OF SOUTH DAKOTA SOIL WASTE

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<0.060 <0.060 <0.060 <0.060 <0.060 <0.060 <0.060 0.45 2.4 <0.060 7.5 * 4.9 0.81

0.12 0.073 * 0.15 0.11 0.082 0.25 <0.067 0.22 0.077 0.24 * <0.067 0.16 0.30

FLUORENE
INDENO (1,2,3-

C,D) PYRENE NAPHTHALENE PHENANTHRENE PYRENE
SW8270C

BENZO (B) 
FLUORANTHENE

BENZO (GHI) 
PERYLENE

BENZO (K) 
FLUORANTHENE CHRYSENE

DIBENZ (A,H) 
ANTHRACENE FLUORANTHENE

BENZO (A) 
ANTHRACENE BENZO (A) PYRENE

SW8270C SW8270C SW8270C SW8270C SW8270C SW8270CSW8270C SW8270C SW8270C SW8270C SW8270C SW8270C
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS

mg/kg
NO MEAS NO MEAS NO MEAS NO MEAS NO MEAS NO MEASNO MEAS NO MEAS

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

FILL YOSD-1301-100 1/4/2013 15:00 3.5 1 57 <1 12 6 <1 <1 <1 <0.10 <0.052 <0.052 <0.052
FILL YOSD-1311-FILL 10/17/2013 12:40 5.4 2 92 <1 8 7 <1 <1 <1 <0.11 <0.053 <0.053 <0.053

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon 
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

LEAD (PB) MERCURY (HG) SELENIUM (SE)YALE OIL OF SOUTH DAKOTA SOIL WASTE
MOISTURE % BY 

WT. ARSENIC (AS) BARIUM (BA) CADMIUM (CD)
SW6010B

SILVER (AG)
METHYL TERT-
BUTYL ETHER BENZENE TOLUENE ETHYLBENZENECHROMIUM (CR)

Method SW3550A SW6020 SW6010B SW6010B SW6010B SW7471A SW6020 SW6010B MA-VPH MA-VPH MA-VPH MA-VPH
TOT TOT TOT TOTFraction NO MEAS TOT TOT TOT TOT VPH VPH VPH VPH

mg/kg mg/kg mg/kgUnit % mg/kg mg/kg mg/kg mg/kg

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)
U - Blank Exceedance

mg/kg mg/kg mg/kg mg/kgmg/kg
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TABLE 3-1.  YOSD OTHER SAMPLES

DESCRIPTION Sample Code Date Time

FILL YOSD-1301-100 1/4/2013 15:00
FILL YOSD-1311-FILL 10/17/2013 12:40

NOTES:

LQs - Lab Qualifiers
* - Result exceeds the MCL (The MCLs listed for target analyte and hydrocarbon 
  range values are the most conservative Montana DEQ RBSLs.  These limits 
  may not apply to the samples.)
B - The analyte was detected in the method blank.
D - Analyte Reporting Limit increased due to sample matrix.
E - Estimated value.  Result exceeds the instrument upper quantitation limit.
H - Analysis performed past recommended holding time.
J - Estimated value.  The analyte was present but less than the reporting limit.
L - Lowest available reporting limit for the analytical method used.

YALE OIL OF SOUTH DAKOTA SOIL WASTE
Method
Fraction

Unit

VQs - Validator Qualifiers (DATA IS NOT VALIDATED)
U - Blank Exceedance

Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs Result VQs LQs

<0.052 <0.052 <0.052 <0.10 <2.1 <2.1 <2.1 <2.1 <10
<0.053 <0.053 <0.053 <0.11 <2.1 <2.1 <2.1 <2.1 <11

C9-C12 
ALIPHATICS

TOTAL PURGEABLE 
HYDROCARBONS

TOT EXTRACTABLE 
HYDROCARBON  

(EPHscr)M-P XYLENE O-XYLENE TOTAL XYLENE NAPHTHALENE
C9-C10 

AROMATICS C5-C8 ALIPHATICS
MA-VPHMA-VPH SW8015MMA-VPH MA-VPH MA-VPH MA-VPH MA-VPH MA-VPH

VPH VPH EPHVPH VPH VPH VPH VPH VPH
mg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg
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APPENDIX H 

 

INVESTIGATION DERIVED WASTE DISPOSAL 
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APPENDIX I 

 

LABORATORY ANALYTICAL REPORTS 

(LOCATED ON THE MAIN CD  

IN THE FRONT REPORT POCKET) 
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/02/2012 

Verified By/Date Verified:  Angela Roddy 12/19/2012 

 

Sample End Date:  10/03/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 77-SS-A 10/2/2012 B12100377 B12100377-001
2 Soil 77-SS-A-Sieved 10/2/2012 B12100377 B12100377-002
3 Soil 77-SS-B 10/2/2012 B12100377 B12100377-003
4 Soil 77-SS-B-Sieved 10/2/2012 B12100377 B12100377-004
5 Soil 77-SS-C 10/2/2012 B12100377 B12100377-005
6 Soil 77-SS-C-Sieved 10/2/2012 B12100377 B12100377-006
7 Soil 89-SS-A 10/2/2012 B12100377 B12100377-007
8 Soil 89-SS-A-Sieved 10/2/2012 B12100377 B12100377-008
9 Soil 90-SS-A 10/2/2012 B12100377 B12100377-009
10 Soil 90-SS-A-Sieved 10/2/2012 B12100377 B12100377-010
11 Soil 91-SS-A 10/2/2012 B12100377 B12100377-011
12 Soil 91-SS-A-Sieved 10/2/2012 B12100377 B12100377-012
13 Soil 91-SS-B 10/2/2012 B12100377 B12100377-013
14 Soil 91-SS-B-Sieved 10/2/2012 B12100377 B12100377-014
15 Soil 91-SS-C 10/2/2012 B12100377 B12100377-015
16 Soil 91-SS-C-Sieved 10/2/2012 B12100377 B12100377-016
17 Soil 92-SS-A 10/2/2012 B12100377 B12100377-017
18 Soil 92-SS-A-Sieved 10/2/2012 B12100377 B12100377-018
19 Soil 80-SS-A 10/2/2012 B12100377 B12100377-019
20 Soil 80-SS-A-Sieved 10/2/2012 B12100377 B12100377-020
21 Soil 79-SS-A 10/2/2012 B12100377 B12100377-021
22 Soil 79-SS-A-Sieved 10/2/2012 B12100377 B12100377-022
23 Soil 78-SS-A 10/2/2012 B12100377 B12100377-023
24 Soil 78-SS-A-Sieved 10/2/2012 B12100377 B12100377-024
25 Water-Rinsate Blank YOSD-1210-200 10/3/2012 B12100516 B12100516-001
26 Water-DI Blank YOSD-1210-201 10/3/2012 B12100516 B12100516-002

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12100377 and B12100516  
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 R    RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  Samples 79-SS-A, 78-SS-A were originally written 
SS-79-A, SS-78-A respectively; however, these were corrected and initialed. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.7C.  Cooler 2 with water samples arrived with a temperature 
of 0.7C.  Custody seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were 
received intact and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Arsenic (Method SW6020) was detected in lab QC Method Blank MB-66011.  The associated soil 
samples do not require a qualification because Arsenic detections were > 10x the method blank reporting limit.  
Barium and Lead (Method E200.8) were detected in lab QC Method Blank MB-66015.  However, a validation 
qualifier is not required because these analytes were non-detected in the associated water blanks. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  C5 to C8 Aliphatics (MA-VPH) was detected in DI water blank YOSD-1210-201 with a result of 17 ug/L.  
It was flagged with a laboratory qualifier of “J”.   No validation qualifiers were placed on this sample, due to being 
less than reporting limit.   In addition, C5 to C8 Aliphatics was not detected in the Rinsate blank YOSD-1210-200. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  A Trip Blank was not provided for the aqueous samples (field blanks).  Trip Blanks are not required for 
associated soil samples. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 
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Comments: For the following six samples: 91-SS-A, 91-SS-B, 91-SS-C, 92-SS-A, 80-SS-A, and 79-SS-A, the 
laboratory surrogate Nitrobenzene-d5 (EPA method SW8270C) spike recovery was above control limits.  The 
analyte was flagged by the laboratory with an “S”.   The high recovery could be due to sample matrix of raw 
samples.  A validation qualifier was not necessary because two other surrogates were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments: The Lab QC matrix spike and matrix spike duplicate associated with sample number B12100637-001 
contained % recoveries (71% and 66% respectively) less than control limits (75-125%) for Chromium (Method 
SW6010B).  A laboratory qualifier of “S” was placed on these results.  A validation qualifier was not used because 
the Post Digestion/Distillation Spike for Chromium was within control limits.  In addition, the QC sample used was 
not a project sample and could be related to that particular sample only. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 
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18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: Field duplicate samples were not collected with this batch of data.  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/03/2012 

Verified By/Date Verified:  Angela Roddy 12/19/2012 

 

Sample End Date:  10/03/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

1 Soil 93-SS-A 10/3/2012 B12100508 B12100508-001

2 Soil  93-SS-A-Sieved 10/3/2012 B12100508 B12100508-002

3 Soil 93-SS-B 10/3/2012 B12100508 B12100508-003

4 Soil 93-SS-B Sieved 10/3/2012 B12100508 B12100508-004

5 Soil 93-SS-C 10/3/2012 B12100508 B12100508-005

6 Soil 93-SS-C Sieved 10/3/2012 B12100508 B12100508-006

7 Soil 94-SS-A 10/3/2012 B12100508 B12100508-007

8 Soil  94-SS-A Sieved 10/3/2012 B12100508 B12100508-008

9 Soil 94-SS-AD 10/3/2012 B12100508 B12100508-009

10 Soil 94-SS-AD Sieved  10/3/2012 B12100508 B12100508-010

11 Soil 95-SS-A 10/3/2012 B12100508 B12100508-011

12 Soil 95-SS-A Sieved  10/3/2012 B12100508 B12100508-012

13 Soil 96-SS-A  10/3/2012 B12100508 B12100508-013

14 Soil 96-SS-A Sieved 10/3/2012 B12100508 B12100508-014

15 Soil 106-SS-A 10/3/2012 B12100508 B12100508-015

16 Soil 106-SS-A Sieved 10/3/2012 B12100508 B12100508-016

17 Soil 107-SS-A 10/3/2012 B12100508 B12100508-017

18 Soil 107-SS-A Sieved 10/3/2012 B12100508 B12100508-018

19 Water-Rinsate Blank YOSD-1210-200 10/3/2012 B12100516 B12100516-001

20 Water-DI Blank YOSD-1210-201 10/3/2012 B12100516 B12100516-002

Samples Analyzed

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12100508 and B12100516  
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *     MCL Exceedance  

           A  The analyte level was greater than four times the spike level.  In accordance with the method %     
percent recovery is not  calculated. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 with soil samples arrived with a temperature of 0.6C.  Cooler 2 with water samples arrived at 
0.7C.  Custody seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were 
received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 
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Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Barium, Cadmium, Chromium (Method SW6010B); and Arsenic (Method SW6020) were detected in 
lab QC Method Blank MB-66030.  Lead (Method SW6020) was detected in lab QC Method Blank MB-66146. The 
associated soil samples do not require a qualification because Arsenic, Barium, and Chromium detections were > 
10x the method blank reporting limit and Cadmium was not detected in soil samples.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  C5 to C8 Aliphatics (MA-VPH) was detected in DI water blank YOSD-1210-201 with a result of 17 ug/L.  
It was flagged with a laboratory qualifier of “J”.   No validation qualifiers were placed on this sample, due to being 
less than reporting limit.   In addition, C5 to C8 Aliphatics was not detected in the Rinsate blank YOSD-1210-200. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  A Trip Blank was not provided for the aqueous samples (field blanks).  Trip Blanks are not required for 
associated soil samples. 

13. Were instrument calibrations within method or data validation 
control limits? 

Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments: For the following three samples: 96-SS-A, 106-SS-A, and 107-SS-A, the laboratory surrogate 
Nitrobenzene-d5 (EPA method SW8270C) spike recovery was above control limits.  The analyte was flagged by the 
laboratory with an “S”.   The high recovery could be due to sample matrix of raw samples.  A validation qualifier was 
not necessary because two other surrogates were within limits for this method.  

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 
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Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments: The Lab QC matrix spike B12100922-004AMS3 contained a % recovery (67%) less than control limits 
(75-125%) for Lead (Method SW6020).  A laboratory qualifier of “S” was placed on these results.  A validation 
qualifier was not necessary because the Laboratory Fortified Blank and Standard Reference Material tested were 
within control limits.  In addition, the QC sample used was not a project sample and could be related to that 
particular sample only.  Lab QC matrix spike B12100508-011ALMS and matrix spike duplicate B12100508-
011ALMSD contained % recoveries above control limits for analytes Indeno(1, 2, 3-cd)pyrene, and Dibenzo(a, 
h)anthracene using Method SW8270C.  A laboratory qualifier of “S” was placed on these results.  A validation 
qualifier was not placed on associated soil samples that detected these analytes because the LCS was within 
control limits.  In addition, the associated soil samples did not detect the analyte Dibenzo(a, h)anthracene.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments: All RPDs were within limits for samples 94-SS-A and 94-SS-AD with the exception of the EPH-Screen, 
which when manually calculated, the RPD was 111%, which is outside the limits.  However, a validation qualifier 
was not used because the test is a screen.   
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19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/04/2012 

Verified By/Date Verified:  Angela Roddy 12/19/2012 

 

Sample End Date:  10/10/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 105-SS-A 10/4/2012 B12100622 B12100622-001
2 Soil 105-SS-A Sieved 10/4/2012 B12100622 B12100622-002
3 Soil 104-SS-A 10/4/2012 B12100622 B12100622-003
4 Soil 104-SS-A Sieved 10/4/2012 B12100622 B12100622-004
5 Soil 88-SS-A 10/4/2012 B12100622 B12100622-005
6 Soil 88-SS-A Sieved 10/4/2012 B12100622 B12100622-006
7 Soil 71-SS-A 10/4/2012 B12100622 B12100622-007
8 Soil 71-SS-A Sieved 10/4/2012 B12100622 B12100622-008
9 Soil 71-SS-B 10/4/2012 B12100622 B12100622-009
10 Soil 71-SS-B Sieved 10/4/2012 B12100622 B12100622-010
11 Soil 71-SS-C 10/4/2012 B12100622 B12100622-011
12 Soil 71-SS-C Sieved 10/4/2012 B12100622 B12100622-012
13 Water-Rinsate Blank YOSD-1210-202 10/10/2012 B121001018 B12101018-001
14 Water-DI Blank YOSD-1210-203 10/10/2012 B121001018 B12101018-002
15 Water-Trip Blank TB092112TSSHP0259 10/10/2012 B121001018 B12101018-003

Samples Analyzed

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12100622 and B12101018 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not  calculated. 

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.3C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Arsenic, Chromium, Lead, and Silver (Method SW6020) were detected in lab QC Method Blank MB-
66031.  The associated soil samples do not require a qualification because Arsenic, Chromium, and Lead detections 
were > 10x the method blank reporting limit and Silver was not detected in soil samples.   Arsenic and Lead (Method 
E200.8) were detected in lab QC Method Blank MB-66173.   The associated water samples do not require a 
qualification because Arsenic and Lead were not detected.  Naphthalene (Method SW8270C) was detected in lab 
QC Method Blank MB6683866282-66148.  The associated water samples do not require a qualification because 
Naphthalene was not detected. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Fluoranthene and Pyrene (Method SW8270C) were detected in the two following samples: YOSD-
1210-202, Rinsate field blank, and YOSD-1210-203, DI water blank.  A validation qualifier “U” is given to both 
blanks.  The associated soil samples were not tested for these analytes, not needing a validation qualifier.  

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  The Lab QC matrix spike B12100914-001AMS3 and matrix spike duplicate B12100914-011AMSD 
contained % recoveries below control limits for the analyte Lead (Method SW6010B).  A laboratory qualifier of “S” 
was placed on these results   A validation qualifier was not placed on the associated soil samples because the Post 
Digestion/Distillation Spike was within control limits.  

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-203 Water B12101018-002 SW8270C Fluoranthene 0.22 ug/L U
YOSD-1210-203 Water B12101018-002 SW8270C Pyrene 0.22 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Fluoranthene 0.25 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Pyrene 0.27 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/05/2012 

Verified By/Date Verified:  Angela Roddy 12/19/2012 

 

Sample End Date:  10/10/2012 

 

 

 

1 Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

2 Soil 52-SS-A 10/5/2012 B12100653 B12100653-001

3 Soil 52-SS-A Sieved 10/5/2012 B12100653 B12100653-002

4 Soil 74-SS-A 10/5/2012 B12100653 B12100653-003

5 Soil 74-SS-A Sieved 10/5/2012 B12100653 B12100653-004

6 Soil 75-SS-A 10/5/2012 B12100653 B12100653-005

7 Soil 75-SS-A Sieved 10/5/2012 B12100653 B12100653-006

8 Soil 75-SS-B 10/5/2012 B12100653 B12100653-007

9 Soil 75-SS-B Sieved 10/5/2012 B12100653 B12100653-008

10 Soil 75-SS-C 10/5/2012 B12100653 B12100653-009

11 Soil 75-SS-C Sieved 10/5/2012 B12100653 B12100653-010

12 Water-Rinsate Blank YOSD-1210-202 10/10/2012 B12101018 B12101018-001

13 Water-DI Blank YOSD-1210-203 10/10/2012 B12101018 B12101018-002

14 Water-Trip Blank TB092112TSSHP0259 10/10/2012 B12101018 B12101018-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12100653 and B12101018 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 * MCL Exceedance  

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not  calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 R    RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits.  

 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.5C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chromium and Silver (Method SW6020 were detected in Method Blank MB-66031.  The associated soil 
samples do not require a qualification because Chromium detections were >10x the method blank reporting limit and 
also, Silver was not detected in the soil samples.   Arsenic (Method SW6020) was detected in lab QC Method Blank 
MB-66031.  The associated soil samples do not require a qualification because Arsenic detections were > 10x the 
method blank reporting limit. Arsenic and Lead (Method E200.8) were detected in lab QC Method Blank MB-66173.  
The associated water samples do not require a qualification because Arsenic and Lead were not detected.  
Naphthalene (Method SW8270C) was detected in lab QC Method Blank MB6683866282-66148.  The associated 
water samples do not require a qualification because Naphthalene was not detected. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Fluoranthene and Pyrene (Method SW8270C) were detected in the two following samples: YOSD-
1210-202, Rinsate field blank, and YOSD-1210-203, DI water blank.  A validation qualifier “U” was given to the 
blanks only, as raw soil samples had values >5x the reporting limit for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 
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15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments: For QA/QC sample B12100914-001AMS3 and B12100914-001AMSD the laboratory flagged with 
qualifier “S”, with the spike recovery outside of advisory limits for the analyte Lead.  No validation qualifier was used 
because the post digestion/distillation spike was within control limits.  The recovery could be related to that QC 
sample matrix.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  For Lab QC sample B12100653-005ALMS2D the analyte Dibenzo(a, h)anthracene was flagged with a 
laboratory qualifier “R” for RPD being outside of control limits.  However, it is not validated with a qualifier because 
another MS/MSD was run, and it was within control limits.  In addition, the LCS was within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 
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19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

        Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % percent recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-203 Water B12101018-002 SW8270C Fluoranthene 0.22 ug/L U
YOSD-1210-203 Water B12101018-002 SW8270C Pyrene 0.22 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Fluoranthene 0.25 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Pyrene 0.27 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/09/2012 

Verified By/Date Verified:  Angela Roddy 01/02/2013 

 

Sample End Date:  10/10/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 102-SS-A 10/9/2012 B12100873 B12100873-001
2 Soil 102-SS-A Sieved 10/9/2012 B12100873 B12100873-002
3 Soil 102-SS-B 10/9/2012 B12100873 B12100873-003
4 Soil 102-SS-B Sieved 10/9/2012 B12100873 B12100873-004
5 Soil 102-SS-C 10/9/2012 B12100873 B12100873-005
6 Soil 102-SS-C Sieved 10/9/2012 B12100873 B12100873-006
7 Soil 102-SS-CD 10/9/2012 B12100873 B12100873-007
8 Soil 102-SS-CD Sieved 10/9/2012 B12100873 B12100873-008
9 Soil 103-SS-A 10/9/2012 B12100873 B12100873-009
10 Soil 103-SS-A Sieved 10/9/2012 B12100873 B12100873-010
11 Soil 87-SS-A 10/9/2012 B12100873 B12100873-011
12 Soil 87-SS-A Sieved 10/9/2012 B12100873 B12100873-012
13 Soil 66-SS-A 10/9/2012 B12100873 B12100873-013
14 Soil 66-SS-A Sieved 10/9/2012 B12100873 B12100873-014
15 Water-Rinsate Blank YOSD-1210-202 10/10/2012 B12101018 B12101018-001
16 Water-DI Blank YOSD-1210-203 10/10/2012 B12101018 B12101018-002
17 Water-Trip Blank TB092112TSSHP0259 10/10/2012 B12101018 B12101018-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12100873 and B12101018 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not calculated. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 S    Spike recovery was outside of advisory limits.  

 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.2C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.   



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 4 of 6 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Arsenic and Selenium (Method SW6020) were detected in Lab QC Method Blank MB-66224.  The 
associated soil samples do not require a qualification because Arsenic was > 10x the method blank reporting limit 
and Selenium was not detected in soil samples.   Arsenic and Lead (Method E200.8) were detected in lab QC 
Method Blank MB-66173.   The associated water samples do not require a qualification because Arsenic and Lead 
were not detected.  Naphthalene (Method SW8270C) was detected in lab QC Method Blank MB6683866282-66148.  
The associated water samples do not require a qualification because Naphthalene was not detected.  

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Fluoranthene and Pyrene (Method SW8270C) were detected in the two following samples: YOSD-
1210-202, Rinsate field blank, and YOSD-1210-203, DI water blank.  A validation qualifier “U” was given to the 
blanks only, as raw soil samples had values >5x the reporting limit for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  For QA/QC sample matrix spike B12100789-003AMS and matrix spike duplicate B12100789-
003AMSD the analyte Toluene spike recovery was outside of limits.  A laboratory qualifier of “S” was placed on this 
sample.  No validation qualifier is used because it was just below control limits (69%) of (70-120%).  In addition, the 
LCS was within control limits for Toluene. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments The MS/MSD RPDs were all within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments: All RPDs for sample 102-SS-C and its duplicate 102-SS-CD were within limits.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-203 Water B12101018-002 SW8270C Fluoranthene 0.22 ug/L U
YOSD-1210-203 Water B12101018-002 SW8270C Pyrene 0.22 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Fluoranthene 0.25 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Pyrene 0.27 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results

 



Page 1 of 6 

ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/10/2012 

Verified By/Date Verified:  Angela Roddy 01/02/2013 

 

Sample End Date:  10/10/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

1 Soil 65-SS-A 10/10/2012 B12101133 B12101133-001

2 Soil 65-SS-A-Sieved 10/10/2012 B12101133 B12101133-002

3 Soil 65-SS-B 10/10/2012 B12101133 B12101133-003

4 Soil 65-SS-B-Sieved 10/10/2012 B12101133 B12101133-004

5 Soil 65-SS-C 10/10/2012 B12101133 B12101133-005

6 Soil 65-SS-C-Sieved 10/10/2012 B12101133 B12101133-006

7 Soil 64-SS-A 10/10/2012 B12101133 B12101133-007

8 Soil 64-SS-A-Sieved 10/10/2012 B12101133 B12101133-008

9 Soil 76-SS-A 10/10/2012 B12101133 B12101133-009

10 Soil 76-SS-A-Sieved 10/10/2012 B12101133 B12101133-010

11 Water-Rinsate Blank YOSD-1210-202 10/10/2012 B12101018 B12101018-001

12 Water-DI Blank YOSD-1210-203 10/10/2012 B12101018 B12101018-002

13 Water-Trip Blank TB092112TSSHP0259 10/10/2012 B12101018 B12101018-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12101133 and B12101018 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *  MCL Exceedance 

 1  Surrogate addition was inadvertently omitted at sample extraction. 

 J  Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

  

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.8C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Barium, Chromium, Lead (Method SW6010B) and Arsenic and Selenium (Method SW6020) were 
detected in Lab QC Method Blank MB-66265.  The associated soil samples do not require a qualification because 
Arsenic, Barium, Chromium, and Lead were > 10x the method blank reporting and Selenium was not detected in 
associated soil samples.  Arsenic and Lead (Method E200.8) were detected in lab QC Method Blank MB-66173.  
The associated water samples do not require a qualification because Arsenic and Lead were not detected.  
Naphthalene (Method SW8270C) was detected in lab QC Method Blank MB6683866282-66148.  The associated 
water samples do not require a qualification because Naphthalene was not detected.  

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Fluoranthene and Pyrene (Method SW8270C) were detected in the two following samples: YOSD-
1210-202, Rinsate field blank, and YOSD-1210-203, DI water blank.  A validation qualifier “U” was given to the 
blanks only, as raw soil samples had values >5x the reporting limit for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 64-SS-A was flagged with laboratory qualifier “1” because the VPH Aromatics and VPH 
Aliphatics Surrogate addition was inadvertently omitted at sample extraction.  No validation qualifier was used 
because the analyte Total Purgeable Hydrocarbons was nondetected in this sample, for which the surrogates 
omitted were related. 
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15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits? X Yes  No AR Initials 

Comments:  All MS/MSD % percent recoveries were within control limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  The MS/MSD RPDs were all within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-203 Water B12101018-002 SW8270C Fluoranthene 0.22 ug/L U
YOSD-1210-203 Water B12101018-002 SW8270C Pyrene 0.22 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Fluoranthene 0.25 ug/L U
YOSD-1210-202 Water B12101018-001 SW8270C Pyrene 0.27 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/11/2012 

Verified By/Date Verified:  Angela Roddy 01/02/2013 

 

Sample End Date:  10/16/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

1 Soil 108-SS-A 10/11/2012 B12101175 B12101175-001

2 Soil 108-SS-A Sieved 10/11/2012 B12101175 B12101175-002

3 Soil 109-SS-A 10/11/2012 B12101175 B12101175-003

4 Soil 109-SS-A Sieved 10/11/2012 B12101175 B12101175-004

5 Soil 101-SS-A 10/11/2012 B12101175 B12101175-005

6 Soil 101-SS-A Sieved 10/11/2012 B12101175 B12101175-006

7 Soil 86-SS-A 10/11/2012 B12101175 B12101175-007

8 Soil 86-SS-A Sieved 10/11/2012 B12101175 B12101175-008

9 Soil 85-SS-A 10/11/2012 B12101175 B12101175-009

10 Soil 85-SS-A Sieved 10/11/2012 B12101175 B12101175-010

11 Soil 98-SS-A 10/11/2012 B12101175 B12101175-011

12 Soil 98-SS-A Sieved 10/11/2012 B12101175 B12101175-012

13 Soil 81-SS-A 10/11/2012 B12101175 B12101175-013

14 Soil 81-SS-A Sieved 10/11/2012 B12101175 B12101175-014

15 Water-Rinsate Blank YOSD-1210-204 10/16/2012 B12101603 B12101603-001

16 Water-DI Blank YOSD-1210-205 10/16/2012 B12101603 B12101603-002

17 Water-Trip Blank TB092112BTSSHP0259 10/16/2012 B12101603 B12101603-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12101175 and B12101603 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *  MCL Exceedance 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 1.0C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Arsenic and Selenium (Method SW6020) were detected in Method Blank 66265.  No validation qualifier 
was used because soil samples had values of Arsenic that were >10x the method blank reporting limit, and also, 
Selenium was not detected in associated soil samples.  Arsenic, Barium, and Selenium (Method E200.8) were 
detected in Lab QC Method Blank MB-66312.  The associated water samples do not require a qualification because 
Arsenic, Barium, and Selenium were not detected in water samples. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples: YOSD-1210-204, Rinsate 
field blank, and YOSD-1210-205, DI water blank.  A validation qualifier “U” is given to both blanks for this analyte 
only, as raw soil samples were non-detect for this analyte. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  For sample 81-SS-A the % Recovery for the surrogate Terphenyl-d14 (SW8270C) was just above 
control limits, and the laboratory flagged it with qualifier “S”.  A validation qualifier was not necessary because two 
other surrogates were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QA/QC matrix spike B12101638-001AMS and matrix spike duplicate B12101638-001AMSD were 
flagged with laboratory qualifier “S” for spike recovery of the analyte Mercury being outside of control limits.  No 
validation qualifier was used because the water samples associated with this Lab QC did not detect the analyte 
Mercury. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  The MS/MSD RPDs were all within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event an RPD was outside of laboratory control limits, a laboratory qualifier “R” was put on the 
data.  However, the control limits are more stringent than QAPP and are not validator qualified. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-204 Water B12101603-001 SW8270C Naphthalene 0.26 ug/L U
YOSD-1210-205 Water B12101603-002 SW8270C Naphthalene 0.29 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/12/2012 

Verified By/Date Verified:  Angela Roddy 01/02/2013 

 

Sample End Date:  10/16/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

1 Soil 100-SS-A 10/12/2012 B12101303 B12101303-001

2 Soil 100-SS-A Sieved 10/12/2012 B12101303 B12101303-002

3 Soil 99-SS-A 10/12/2012 B12101303 B12101303-003

4 Soil 99-SS-A Sieved 10/12/2012 B12101303 B12101303-004

5 Soil 99-SS-B 10/12/2012 B12101303 B12101303-005

6 Soil 99-SS-B Sieved 10/12/2012 B12101303 B12101303-006

7 Soil 99-SS-C 10/12/2012 B12101303 B12101303-007

8 Soil 99-SS-C Sieved 10/12/2012 B12101303 B12101303-008

9 Soil 97-SS-A 10/12/2012 B12101303 B12101303-009

10 Soil 97-SS-A Sieved 10/12/2012 B12101303 B12101303-010

11 Soil 97-SS-B 10/12/2012 B12101303 B12101303-011

12 Soil 97-SS-B Sieved 10/12/2012 B12101303 B12101303-012

13 Soil 97-SS-C 10/12/2012 B12101303 B12101303-013

14 Soil 97-SS-C Sieved 10/12/2012 B12101303 B12101303-014

15 Water-Rinsate Blank YOSD-1210-204 10/16/2012 B12101603 B12101603-001

16 Water-DI Blank YOSD-1210-205 10/16/2012 B12101603 B12101603-002

17 Water-Trip Blank TB092112BTSSHP0259 10/16/2012 B12101603 B12101603-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12101303 and B12101603 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *  MCL Exceedance 

 D    RL increased due to sample matrix. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

  Validation qualifiers used in this review: 

 U Blank Exceedance  

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Coolers arrived with a temperature of 0.2C.  The 
custody seals were not present, however, coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (Method SW6010B) was detected in Method Blank MB-66417.  A validation qualifier was not 
used because associated soil sample values for Lead were >10x the method blank reporting limit.  Arsenic, Barium, 
and Selenium (Method E200.8) were detected in Lab QC Method Blank MB-66312.  The associated water samples 
do not require a qualification because Arsenic, Barium, and Selenium were not detected.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples: YOSD-1210-204, Rinsate 
field blank, and YOSD-1210-205, DI water blank.  A validation qualifier “U” is given to both blanks for this analyte, as 
the raw soil sample values were either non-detect or >5x the reporting limit for this analyte. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments: Two samples, 99-SS-B and 99-SS-C the % Recovery for the surrogate Nitrobenzene-d5 was outside of 
control limits, and the laboratory flagged it with qualifier “S”.  A validation qualifier was not necessary because two 
other surrogates were within limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QA/QC matrix spike B12101303-013AMS3 was flagged with laboratory qualifier “S” for spike 
recovery of the analyte Barium being outside of control limits.  No validation qualifier was used because its post 
distillation spike was within control limits.  Lab QC matrix spike B12101920-004AMSD3 was flagged with laboratory 
qualifier “S” for spike recovery of the analyte Lead being outside of control limits.  No validation qualifier is used 
because its post distillation spike was within control limits.  For QA/QC matrix spike B12101303-001AMS and matrix 
spike duplicate B12101303-001AMSD were flagged with the laboratory qualifier “S” for spike recovery being outside 
of control limits for the analytes Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(k)fluoranthene, and 
Indeno(1, 2, 3-cd)pyrene.  A validation qualifier was not necessary because the LCS was within limits.  A note from 
the laboratory indicates there was non-homogeneity in the sample matrix.  Lab QA/QC matrix spike B12101638-
001AMS and matrix spike duplicate B12101638-001AMSD were flagged with laboratory qualifier “S” for spike 
recovery of the analyte Mercury being outside of control limits.  No validation qualifier was used because the water 
samples associated with this Lab QC did not detect the analyte Mercury. 

Were MS/MSD RPDs within control limits?   Yes X No AR Initials 

Comments:  For Lab QC matrix spike B12101303-001AMS and matrix spike duplicate B12101303-001AMSD were 
flagged with the laboratory qualifier “R” for RPD being outside of lab control limits and project RPD limits for analytes 
Fluoranthene, Phenanthrene, and Pyrene (SW8270C).  A validation qualifier was not necessary because the LCS 
was within limits for this method.   

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 
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19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-204 Water B12101603-001 SW8270C Naphthalene 0.26 ug/L U
YOSD-1210-205 Water B12101603-002 SW8270C Naphthalene 0.29 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/16/2012 

Verified By/Date Verified:  Angela Roddy 01/02/2013 

 

Sample End Date:  10/16/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID

1 Soil 82-SS-A 10/16/2012 B12101605 B12101605-001

2 Soil 82-SS-A Sieved 10/16/2012 B12101605 B12101605-002

3 Soil 82-SS-B 10/16/2012 B12101605 B12101605-003

4 Soil 82-SS-B Sieved 10/16/2012 B12101605 B12101605-004

5 Soil 82-SS-C 10/16/2012 B12101605 B12101605-005

6 Soil 82-SS-C Sieved 10/16/2012 B12101605 B12101605-006

7 Soil 83-SS-A 10/16/2012 B12101605 B12101605-007

8 Soil 83-SS-A Sieved 10/16/2012 B12101605 B12101605-008

9 Soil 84-SS-A 10/16/2012 B12101605 B12101605-009

10 Soil 84-SS-A Sieved 10/16/2012 B12101605 B12101605-010

11 Soil 84-SS-B 10/16/2012 B12101605 B12101605-011

12 Soil 84-SS-B Sieved 10/16/2012 B12101605 B12101605-012

13 Soil 84-SS-C 10/16/2012 B12101605 B12101605-013

14 Soil 84-SS-C Sieved 10/16/2012 B12101605 B12101605-014

15 Water-Rinsate Blank YOSD-1210-204 10/16/2012 B12101603 B12101603-001

16 Water-DI Blank YOSD-1210-205 10/16/2012 B12101603 B12101603-002

17 Water-Trip Blank TB092112BTSSHP0259 10/16/2012 B12101603 B12101603-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B12101605 and B12101603 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *  MCL Exceedance 

 J  Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

  

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 with soil samples arrived with a 
temperature of 0.6C.  Cooler 2 with water samples arrived with a temperature of 0.2C.  The custody seals were not 
present, however, coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Arsenic, Barium, and Selenium (Method E200.8) were detected in Lab QC Method Blank MB-66312.  
The associated water samples do not require a qualification because Arsenic, Barium, and Selenium were not 
detected.  Barium (Method SW6010B) and Arsenic (Method SW6020) were detected in Method Blank MB-66322.  
No laboratory qualifier was used.  No validation qualifier was used here because values for Arsenic and Barium 
were >10x the reporting limit for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples:  YOSD-1210-204, 
Rinsate field blank, and YOSD-1210-205, DI water blank.  A validation qualifier “U” is given to both blanks for this 
analyte, as the raw soil sample values were either non-detect or >5x the reporting limit for this analyte. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments: All surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12101615-002AMS3 was flagged with laboratory qualifier “S” for spike recovery 
of the analyte Barium being outside of control limits.  No validation qualifier is used because the post distillation 
spike was within control limits.  Lab QC matrix spike duplicate B12101686-010AMSD was flagged with laboratory 
qualifier “S” for spike recovery of the analyte Lead being outside of control limits.  No validation qualifier is used 
because the post distillation spike was within control limits.   Lab QC matrix spike B12101605-001AMS was flagged 
with laboratory qualifier “S” for spike recovery of the analyte Total Extracted Hydrocarbons (TEH) using method 
SW8015M being outside of control limits.  A validation qualifier is not used because this method is a screening.  Lab 
QA/QC matrix spike B12101638-001AMS and matrix spike duplicate B12101638-001AMSD were flagged with 
laboratory qualifier “S” for spike recovery of the analyte Mercury being outside of control limits.  No validation 
qualifier was used because the water samples associated with this Lab QC did not detect the analyte Mercury. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YOSD-1210-204 Water B12101603-001 SW8270C Naphthalene 0.26 ug/L U
YOSD-1210-205 Water B12101603-002 SW8270C Naphthalene 0.29 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/17/2012 

Verified By/Date Verified:  Angela Roddy 01/03/2013 

 

Sample End Date:  10/19/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 67-SS-A 10/17/2012 B12101608 B12101608-001
2 Soil 67-SS-A Sieved 10/17/2012 B12101608 B12101608-002
3 Soil 67-SS-B 10/17/2012 B12101608 B12101608-003
4 Soil 67-SS-B Sieved 10/17/2012 B12101608 B12101608-004
5 Soil 67-SS-C 10/17/2012 B12101608 B12101608-005
6 Soil 67-SS-C Sieved 10/17/2012 B12101608 B12101608-006
7 Soil 68-SS-A 10/17/2012 B12101608 B12101608-007
8 Soil 68-SS-A Sieved 10/17/2012 B12101608 B12101608-008
9 Soil 69-SS-A 10/17/2012 B12101608 B12101608-009
10 Soil 69-SS-A Sieved 10/17/2012 B12101608 B12101608-010
11 Soil 69-SS-B 10/17/2012 B12101608 B12101608-011
12 Soil 69-SS-B Sieved 10/17/2012 B12101608 B12101608-012
13 Soil 69-SS-C 10/17/2012 B12101608 B12101608-013
14 Soil 69-SS-C Sieved 10/17/2012 B12101608 B12101608-014
15 Soil 70-SS-A 10/17/2012 B12101608 B12101608-015
16 Soil 70-SS-A Sieved 10/17/2012 B12101608 B12101608-016
17 Water-Rinsate Blank YOSD-1210-206 10/19/2012 B12101955 B12101955-001
18 Water-DI Blank YOSD-1210-207 10/19/2012 B12101955 B12101955-002
19 Water-Trip Blank TB101612BTSSHP0259 10/19/2012 B12101955 B12101955-003

Samples Analyzed

 

 

 
 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 

Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water: Total Metals-
E200.8, E245.1. Volatiles (VOC)-SW8260B 

 
 Laboratory Project Ids:  B12101608 and B12101955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review:   

 *  MCL Exceedance 

 J  Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.8C.  
Samples were intact.  Cooler 2 arrived with a temperature of 2.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chromium (Method SW6010B) was detected in Lab QC Method Blank MB-66417.  No laboratory 
qualifier was used.  No validation qualifier was used here because all raw soil samples had values >10x the 
reporting limit for Chromium. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples: YOSD-1210-206, Rinsate 
field blank, and YOSD-1210-207, DI water blank.  A validation qualifier “U” is given to both blanks for this analyte, as 
well as raw soil samples with values <5x the reporting limit.  Chloroform and Methylene chloride (SW8260B) were 
also detected in blanks YOSD-1210-206 and YOSD-1210-207 and flagged with laboratory qualifier “J”.  A validation 
qualifier was not necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12101605-001AMS was flagged with laboratory qualifier “S” for spike recovery of 
the analyte Total Extracted Hydrocarbons (TEH) using Method SW8015M being outside of control limits.  A 
validation qualifier is not indicated because the method used is a screen.  Lab QC matrix spike duplicate 
B12101686-010AMSD3 was flagged with laboratory qualifier “S” for spike recovery of the analyte Lead being 
outside of control limits.  A validation qualifier is not indicated because the post distillation spike was within control 
limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  The MS/MSD RPDs were all within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
67-SS-A Soil B12101608-001 SW8270C Naphthalene 0.0083 mg/kg U
69-SS-A Soil B12101608-009 SW8270C Naphthalene 0.0093 mg/kg U
69-SS-B Soil B12101608-011 SW8270C Naphthalene 0.013 mg/kg U
69-SS-C Soil B12101608-013 SW8270C Naphthalene 0.0048 mg/kg U

YOSD-1210-207 Water B12101955-002 SW8270C Naphthalene 0.33 ug/L U
YOSD-1210-206 Water B12101955-001 SW8270C Naphthalene 0.29 ug/L U
Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/18/2012 

Verified By/Date Verified:  Angela Roddy 01/03/2013 

 

Sample End Date:  10/19/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 70N-SS-A 10/18/2012 B12101795 B12101795-001
2 Soil 70N-SS-A Sieved 10/18/2012 B12101795 B12101795-002
3 Soil 70N-SS-AD 10/18/2012 B12101795 B12101795-003
4 Soil 70N-SS-AD Sieved 10/18/2012 B12101795 B12101795-004
5 Soil 35-SS-A 10/18/2012 B12101795 B12101795-005
6 Soil 35-SS-A Sieved 10/18/2012 B12101795 B12101795-006
7 Soil 34-SS-A 10/18/2012 B12101795 B12101795-007
8 Soil 34-SS-A Sieved 10/18/2012 B12101795 B12101795-008
9 Soil 48-SS-A 10/18/2012 B12101795 B12101795-009
10 Soil 48-SS-A Sieved 10/18/2012 B12101795 B12101795-010
11 Soil 47-SS-A 10/18/2012 B12101795 B12101795-011
12 Soil 47-SS-A Sieved 10/18/2012 B12101795 B12101795-012
13 Soil 47-SS-B 10/18/2012 B12101795 B12101795-013
14 Soil 47-SS-B Sieved 10/18/2012 B12101795 B12101795-014
15 Soil 47-SS-C 10/18/2012 B12101795 B12101795-015
16 Soil 47-SS-C Sieved 10/18/2012 B12101795 B12101795-016
17 Soil 47-SS-CD 10/18/2012 B12101795 B12101795-017
18 Soil 47-SS-CD Sieved 10/18/2012 B12101795 B12101795-018
19 Water-Rinsate Blank YOSD-1210-206 10/19/2012 B12101955 B12101955-001
20 Water-DI Blank YOSD-1210-207 10/19/2012 B12101955 B12101955-002
21 Water-Trip Blank TB101612BTSSHP0259 10/19/2012 B12101955 B12101955-003

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water: Total Metals-E200.8, 
E245.1. Volatiles (VOC)-SW8260B 

 
 Laboratory Project Ids:  B12101795 and B12101955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not calculated. 

 D    RL increased due to sample matrix 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Surrogates were diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 U Blank Exceedance 

 J    QC Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.2C.  
Samples were intact.  Cooler 2 arrived with a temperature of 2.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 
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Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  All laboratory blank samples were free of target analyte contamination. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples: YOSD-1210-206, Rinsate 
field blank, and YOSD-1210-207, DI water blank.  A validation qualifier “U” is given to both blanks for this analyte, as 
well as raw soil samples with values <5x the reporting limit.  Chloroform and Methylene chloride (SW8260B) were 
also detected in blanks YOSD-1210-206 and YOSD-1210-207 and flagged with laboratory qualifier “J”.  A validation 
qualifier was not necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 47-SS-C and 47-SS-CD were flagged with laboratory qualifier “S” for the surrogate Terphenyl-
d14 (SW8270C) being above control limits.  A validation qualifier was not necessary because two other surrogates 
were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 
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Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD % recoveries for all analytes were within laboratory control charted QC limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12101795-001AMS and matrix spike duplicate B12101795-001AMSD were 
flagged with laboratory qualifier “S” for spike recovery of the analytes Anthracene, Benzo(a)anthracene, 
Benzo(k)fluoranthene, Dibenzo(a, h)anthracene, and Phenanthrene (Method SW8270C).  The laboratory notes that 
the sample extract was diluted 5 times at analysis due to target and non-target compound sample matrix 
interference.  No validation qualifier was used because of sample matrix interference.  In addition, the LCS was 
within control limits. 

Were MS/MSD RPDs within control limits?   Yes X No AR Initials 

Comments:  Lab QC matrix spike B12101795-001AMS and matrix spike duplicate B12101795-001AMSD were 
flagged with laboratory qualifier “R” for RPD exceeding advisory limit for the analyte Acenaphthylene.  However, all 
raw samples were non-detected for this analyte, and therefore no validation qualifier is needed. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments: Blind field duplicates 70N-SS-A/70N-SS-AD and 47-SS-C/47-SS-CD were collected.  For sample 
duplicates 47-SS-C/47-SS-CD the RPD for the analyte Barium as out of control limits at 52% using Method 
SW6010B.  A validation qualifier “J” was put on all associated soil samples. 
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19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments:  Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event a surrogate was diluted out from a dilution, a laboratory qualifier “O” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 7 of 7 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

34-SS-A Soil B12101795-007 SW6010B Barium 177 mg/kg J RPD

35-SS-A Soil B12101795-005 SW6010B Barium 151 mg/kg J RPD

47-SS-A Soil B12101795-011 SW6010B Barium 2940 mg/kg J RPD

47-SS-B Soil B12101795-013 SW6010B Barium 2580 mg/kg J RPD

47-SS-C Soil B12101795-015 SW6010B Barium 1510 mg/kg J RPD

47-SS-CD Soil B12101795-017 SW6010B Barium 883 mg/kg J RPD

48-SS-A Soil B12101795-009 SW6010B Barium 1410 mg/kg J RPD

70N-SS-A Soil B12101795-001 SW8270C Naphthalene 0.05 mg/kg U

YOSD-1210-207 Water B12101955-002 SW8270C Naphthalene 0.33 ug/L U

YOSD-1210-206 Water B12101955-001 SW8270C Naphthalene 0.29 ug/L U

Validation Qualifer Definitions:

U Blank Exceedance

J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/19/2012 

Verified By/Date Verified:  Angela Roddy 01/03/2013 

 

Sample End Date:  10/19/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 32-SS-A 10/19/2012 B12101953 B12101953-001
2 Soil 32-SS-A Sieved 10/19/2012 B12101953 B12101953-002
3 Soil 58-SS-A 10/19/2012 B12101953 B12101953-003
4 Soil 58-SS-A Sieved 10/19/2012 B12101953 B12101953-004
5 Soil 10-SS-A 10/19/2012 B12101953 B12101953-005
6 Soil 10-SS-A Sieved 10/19/2012 B12101953 B12101953-006
7 Soil 10-SS-B 10/19/2012 B12101953 B12101953-007
8 Soil 10-SS-B Sieved 10/19/2012 B12101953 B12101953-008
9 Soil 10-SS-C 10/19/2012 B12101953 B12101953-009
10 Soil 10-SS-C Sieved 10/19/2012 B12101953 B12101953-010
11 Water-Rinsate Blank YOSD-1210-206 10/19/2012 B12101955 B12101955-001
12 Water-DI Blank YOSD-1210-207 10/19/2012 B12101955 B12101955-002
13 Water-Trip Blank TB101612BTSSHP0259 10/19/2012 B12101955 B12101955-003

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B.  
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12101953 and B12101955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 B The analyte was detected in the method blank. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 U Blank Exceedance 

  

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 2.2C.  
Samples were intact.  Cooler 2 arrived with a temperature of 2.2C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in Method Blank MB-66891-66574-66461.  A 
laboratory qualifier “B” flagged for associated raw samples.  A validation qualifier “U” was placed on associated raw 
samples with values <5x the reporting limit indicating Blank Exceedance.  Silver (Method SW6010B) was detected 
in Method Blank MB-66534.  No laboratory qualifier was used.  No validation qualifier is used because the analyte 
Silver was nondetected in the raw samples. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in the two following samples: YOSD-1210-206, Rinsate 
field blank, and YOSD-1210-207, DI water blank.  A validation qualifier “U” is given to both blanks for this analyte, as 
well as raw soil samples with values <5x the reporting limit.  Chloroform and Methylene chloride (SW8260B) were 
also detected in blanks YOSD-1210-206 and YOSD-1210-207 and flagged with laboratory qualifier “J”.  A validation 
qualifier was not necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 
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15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:   LCS-66451 was flagged with laboratory qualifier “S” for the analyte Chloroethane (Method SW8260B) 
being just below control limits.  A validation qualifier was not necessary because raw soil samples were non-detect 
for this analyte.   

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12102169-001AMS3 was flagged with laboratory qualifier “S” for the analyte 
Barium (SW6010B) being outside of control limits.  However, no validation qualifier was used because the post 
distillation spike was within limits.  Lab QC matrix spike B12101953-007AMS was flagged with the laboratory 
qualifier “S” for the analyte Chloroethane (SW8260B) being just below control limits.    A validation qualifier was not 
necessary because raw soil samples were non-detect for this analyte.  Lab QC matrix spike B12101953-001AMS 
and matrix spike duplicate were flagged with laboratory qualifier “S” for spike recovery of the analyte Total Extracted 
Hydrocarbons (TEH) using method SW8015M being outside of control limits.  A validation qualifier is not used 
because this is a screening method.   However, for the same matrix spike and matrix spike duplicate, the laboratory 
flagged the analytes C19 to C36 Aliphatics and Total Extracted Hydrocarbons (TEH) using method MA-EPH with the 
qualifier “S” for spike recovery being outside of control limits.  A validation qualifier is not used because the LCS was 
within control limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical 
Data (August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
32-SS-A Soil B12101953-001 SW8270C Naphthalene 0.012 mg/kg-dry U

58-SS-A Soil B12101953-003 SW8270C Naphthalene 0.0081 mg/kg-dry U

10-SS-A Soil B12101953-005 SW8270C Naphthalene 0.012 mg/kg-dry U

10-SS-C Soil B12101953-009 SW8270C Naphthalene 0.0052 mg/kg-dry U

YOSD-1210-207 Water B12101955-002 SW8270C Naphthalene 0.33 ug/L U

YOSD-1210-206 Water B12101955-001 SW8270C Naphthalene 0.29 ug/L U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/23/2012 

Verified By/Date Verified:  Angela Roddy 01/09/2013 

 

Sample End Date:  10/25/2012 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 58-SS-B 10/23/2012 B12102188 B12102188-001
2 Soil 58-SS-B Sieved 10/23/2012 B12102188 B12102188-002
3 Soil 58-SS-C 10/23/2012 B12102188 B12102188-003
4 Soil 58-SS-C Sieved 10/23/2012 B12102188 B12102188-004
5 Soil 57-SS-A 10/23/2012 B12102188 B12102188-005
6 Soil 57-SS-A Sieved 10/23/2012 B12102188 B12102188-006
7 Soil 56-SS-A 10/23/2012 B12102188 B12102188-007
8 Soil 56-SS-A Sieved 10/23/2012 B12102188 B12102188-008
9 Soil 56-SS-B 10/23/2012 B12102188 B12102188-009
10 Soil 56-SS-B Sieved 10/23/2012 B12102188 B12102188-010
11 Soil 56-SS-C 10/23/2012 B12102188 B12102188-011
12 Soil 56-SS-C Sieved 10/23/2012 B12102188 B12102188-012
13 Soil 55-SS-A 10/23/2012 B12102188 B12102188-013
14 Soil 55-SS-A Sieved 10/23/2012 B12102188 B12102188-014
15 Soil 54-SS-A 10/23/2012 B12102188 B12102188-015
16 Soil 54-SS-A Sieved 10/23/2012 B12102188 B12102188-016
17 Soil 54-SS-B 10/23/2012 B12102188 B12102188-017
18 Soil 54-SS-B Sieved 10/23/2012 B12102188 B12102188-018
19 Soil 54-SS-C 10/23/2012 B12102188 B12102188-019
20 Soil 54-SS-C Sieved 10/23/2012 B12102188 B12102188-020
21 Water-DI Blank YOSD-1210-208 10/25/2012 B12102368 B12102368-001
22 Water-Rinsate Blank YOSD-1210-209 10/25/2012 B12102368 B12102368-002
23 Water-Trip Blank TB101612BTSSHP0259 10/25/2012 B12102368 B12102368-003

                                                                        Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water: Total Metals-E200.8, 
E245.1.  

 
 Laboratory Project Ids:  B12102188 and B12102368 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not calculated. 

 E Estimated value.  Result exceeds the instrument upper quantitation limit. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 R    RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 0.6C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.8C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed.  Lab QC sample 
matrix spike B12102188-003AMS and matrix spike duplicate B12102188-003AMSD were flagged for the analytes 
Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g, h, i)perylene, Benzo(k)fluoranthene, Chrysene, and Phenanthrene 
with the laboratory qualifier “E” as an estimated value because the results exceed the instrument upper quantitation 
limit (Method SW8270C).   No validation qualifier was used because the spike recoveries are reflective of a non-
homogenous sample matrix. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (Method SW6010B) was detected in Method Blank MB-66817.  A laboratory qualifier was not 
used.  A validation qualifier was not needed because Lead values were >10x the detection limit.  Selenium and 
Silver (Method SW6020) were detected in Method Blank MB-66705.  No laboratory qualifier was used.  No 
validation qualifier is used because Selenium and Silver were not detected in the raw samples.  Arsenic, Barium, 
Lead, and Selenium (Method E200.8) were detected in Method Blank (MB-66595).  No validation qualifier was used 
because raw water samples values were nondetect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (Method E200.8) was detected in Rinsate Blank YOSD-1210-209.  A validation qualifier “U” was 
placed on this analyte.   A validation qualifier was not necessary for associated raw soil samples because values for 
lead were >10x the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 56-SS-B and 56-SS-C were flagged with laboratory qualifier “S” for the surrogate Terphenyl-
d14 being above control limits.  A validation qualifier was not necessary because two other surrogates were within 
limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12102188-003AMS and matrix spike duplicate were flagged with laboratory 
qualifier “S” for spike recovery of the analytes Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, Dibenzo(ah)anthracene, and Phenanthrene (Method 
SW8270C) being outside of control limits.  A validation qualifier is not used because the spike recoveries indicate a 
non-homogenous sample matrix.   Additionally, the LCS was within limits.  Lab QC matrix spike supplicate 
B12102216-013AMSD was flagged with laboratory qualifier “S” for the analyte Barium (Method SW6020) being 
outside of control limits.  No validation qualifier was used because the matrix spike and laboratory fortified blank 
were within limits.  The post digestion spike was flagged with laboratory qualifier “A” for the analyte level being 4 
times the spike level, and no % recovery was calculated.  Lab QC matrix spike duplicate B12102216-013AMSD was 
flagged with laboratory qualifier “S” for the analyte TPH being just below control limits.  No validation qualifier was 
used because the LCS was within limits.  Lab QC matrix spike duplicate B12102188-001AMSD was flagged with 
laboratory qualifier “S” for the analytes n-Nonane and n-Decane (Method MA-EPH) being below control limits.  No 
validation qualifier was used because the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   
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Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments: No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1210-209 Water B12102368-002 E200.8 LEAD 0.001 mg/L U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/24/2012 

Verified By/Date Verified:  Angela Roddy 01/09/2013 

 

Sample End Date:  10/25/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 53-SS-A 10/24/2012 B12102216 B12102216-001
2 Soil 53-SS-A-Sieved 10/24/2012 B12102216 B12102216-002
3 Soil 59-SS-A 10/24/2012 B12102216 B12102216-003
4 Soil 59-SS-A-Sieved 10/24/2012 B12102216 B12102216-004
5 Soil 60-SS-A 10/24/2012 B12102216 B12102216-005
6 Soil 60-SS-A-Sieved 10/24/2012 B12102216 B12102216-006
7 Soil 72-SS-A 10/24/2012 B12102216 B12102216-007
8 Soil 72-SS-A-Sieved 10/24/2012 B12102216 B12102216-008
9 Soil 63-SS-A 10/24/2012 B12102216 B12102216-009
10 Soil 63-SS-A-Sieved 10/24/2012 B12102216 B12102216-010
11 Soil 63-SS-AD 10/24/2012 B12102216 B12102216-011
12 Soil 63-SS-AD-Sieved 10/24/2012 B12102216 B12102216-012
13 Soil 62-SS-A 10/24/2012 B12102216 B12102216-013
14 Soil 62-SS-A-Sieved 10/24/2012 B12102216 B12102216-014
15 Water-DI Blank YOSD-1210-208 10/25/2012 B12102368 B12102368-001
16 Water-Rinsate Blank YOSD-1210-209 10/25/2012 B12102368 B12102368-002
17 Water-Trip Blank TB101612BTSSHP0259 10/25/2012 B12102368 B12102368-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water: Total Metals-E200.8, 
E245.1.  

 
 Laboratory Project Ids:  B12102216 and B12102368 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 D    RL increased due to sample matrix. 

 E Estimated value.  Result exceeds the instrument upper quantitation limit. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 R    RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

  U  Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 1.0C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.8C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed.   

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Barium and Silver (Method SW6010B) were detected in Method Blank MB-66705.  A laboratory qualifier 
was not used.  A validation qualifier was not used for associated raw samples because raw samples were >10x the 
reporting limit for Barium; the analyte Silver was not detected in raw samples.  Also, Selenium and Lead (Method 
SW6020) were detected in Method Blank MB-66705.  No laboratory qualifier was used.  No validation qualifier was 
used because the analytes Lead and Selenium were either not detected or >10x the reporting limit in the raw 
samples.  Lead (SW6010B) was detected in Method Blank MB-66817.  No validation qualifier was used because 
raw samples were >10x the reporting limit for Lead.  Arsenic, Barium, Lead, and Selenium (Method E200.8) were 
detected in Method Blank MB-66595.  No validation qualifier was used because raw water sample values were 
nondetect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (Method E200.8) was detected in Rinsate Blank YOSD-1210-209.  A validation qualifier “U” was 
placed on this analyte.   A validation qualifier was not necessary for associated raw soil samples because values for 
lead were >10x the reporting limit.  

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 63-SS-A and 63-SS-AD were flagged with laboratory qualifier “S” for the surrogate 
Nitrobenzene-d5 (SW8270C) being above control limits.  A validation was not necessary because two other 
surrogates were within limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12102188-003AMS and matrix spike duplicate B12102188-003AMSD were 
flagged with laboratory qualifier “S” for spike recovery of the analytes Anthracene, Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, Dibenzo(ah)anthracene, and 
Phenanthrene (Method SW8270C) being outside of control limits.  A validation qualifier is not used because the 
spike recoveries indicate a non-homogenous sample matrix.   Additionally, the LCS was within limits.  Lab QC matrix 
spike supplicate B12102216-013AMSD was flagged with laboratory qualifier “S” for the analyte Barium (Method 
SW6020) being outside of control limits.  No validation qualifier was used because the matrix spike and laboratory 
fortified blank were within limits.  The post digestion spike was flagged with laboratory qualifier “A” for the analyte 
level being 4 times the spike level, and no % recovery was calculated.  Lab QC matrix spike duplicate B12102216-
013AMSD was flagged with laboratory qualifier “S” for the analyte TPH being just below control limits.  No validation 
qualifier was used because the LCS was within limits.  Lab QC matrix spike duplicate B12102188-001AMSD was 
flagged with laboratory qualifier “S” for the analytes n-Nonane and n-Decane (Method MA-EPH) being below control 
limits.  No validation qualifier was used because the LCS was within limits.  

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   
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Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  All blind field duplicate RPDs were within control limits.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1210-209 Water B12102368-002 E200.8 LEAD 0.001 mg/L U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/25/2012 

Verified By/Date Verified:  Angela Roddy 01/09/2013 

 

Sample End Date:  10/25/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 61-SS-A 10/25/2012 B12102349 B12102349-001
2 Soil 61-SS-A Sieved 10/25/2012 B12102349 B12102349-002
3 Soil 61-SS-B 10/25/2012 B12102349 B12102349-003
4 Soil 61-SS-B Sieved 10/25/2012 B12102349 B12102349-004
5 Soil 61-SS-C 10/25/2012 B12102349 B12102349-005
6 Soil 61-SS-C Sieved 10/25/2012 B12102349 B12102349-006
7 Soil 73-SS-A 10/25/2012 B12102349 B12102349-007
8 Soil 73-SS-A Sieved 10/25/2012 B12102349 B12102349-008
9 Soil 33-SS-A 10/25/2012 B12102349 B12102349-009
10 Soil 33-SS-A Sieved 10/25/2012 B12102349 B12102349-010
11 Soil 49-SS-A 10/25/2012 B12102349 B12102349-011
12 Soil 49-SS-A Sieved 10/25/2012 B12102349 B12102349-012
13 Soil 50-SS-A 10/25/2012 B12102349 B12102349-013
14 Soil 50-SS-A Sieved 10/25/2012 B12102349 B12102349-014
15 Soil 51-SS-A 10/25/2012 B12102349 B12102349-015
16 Soil 51-SS-A Sieved 10/25/2012 B12102349 B12102349-016
17 Soil 19-SS-A 10/25/2012 B12102349 B12102349-017
18 Soil 19-SS-A Sieved 10/25/2012 B12102349 B12102349-018
19 Water-DI Blank YOSD-1210-208 10/25/2012 B12102368 B12102368-001
20 Water-Rinsate Blank YOSD-1210-209 10/25/2012 B12102368 B12102368-002
21 Water-Trip Blank TB101612BTSSHP0259 10/25/2012 B12102368 B12102368-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C.  Water: Total Metals-E200.8, 
E245.1.  

 
 Laboratory Project Ids:  B12102349 and B12102368 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 D    RL increased due to sample matrix. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 arrived with a temperature of 1.5C.  
Samples were intact.  Cooler 2 arrived with a temperature of 0.8C with the water blanks.  No custody seals on 
coolers, however, they were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Chromium (Method SW6010B) and Selenium (Method SW6020) were detected in Method Blank MB-
66818.  A laboratory qualifier was not used.  A validation qualifier is not used for associated raw samples because 
raw samples were >10x the reporting limit for Chromium and Selenium was not detected.  Arsenic, Barium, Lead, 
and Selenium (Method E200.8) were detected in Method Blank MB-66595.  No validation qualifier was used 
because raw water sample values were nondetect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (Method E200.8) was detected in Rinsate Blank YOSD-1210-209.  A validation qualifier “U” was 
placed on this analyte.   A validation qualifier was not necessary for associated raw soil samples because values for 
lead were >10x the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 61-SS-C the surrogate Nitrobenzene-d5 was above control limits and flagged with a laboratory 
qualifier “S”.  A validation qualifier was not necessary because two other surrogates were within limits for this 
method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:   All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12102417-001AMS was flagged with laboratory qualifier “S” for spike recovery of 
the analyte Naphthalene (Method MA-VPH).  Because the recovery was just below the low limit and the LCS was 
within control limits a validation qualifier was not used.   Lab QC matrix spike B12102417-001AMS and matrix spike 
duplicate B12102417-001AMSD were flagged with laboratory qualifier “S” with the analytes n-Nonane, n-Decane 
being outside of control limits for spike recovery.  Raw samples were not flagged with a validation qualifier because 
these analytes were not tested for individually.  Lab QC matrix spike B12102349-003AMS and matrix spike 
duplicate B12102349-003AMSD were flagged with laboratory qualifier “S” with the analytes Benzo(a)pyrene, 
Dibenzo(ah)anthracene, and Indeno(1,2,3-cd)pyrene.  (Method SW8270C) being outside of control limits.  A 
validation qualifier is not used because another matrix spike and matrix spike duplicate was run in the batch, and 
those spike recoveries were within control limits.    

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  No blind duplicates were collected. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1210-209 Water B12102368-002 E200.8 LEAD 0.001 mg/L U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/26/2012 

Verified By/Date Verified:  Angela Roddy 01/09/2013 

 

Sample End Date:  10/31/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 31-SS-A 10/26/2012 B12102417 B12102417-001
2 Soil 31-SS-A Sieved 10/26/2012 B12102417 B12102417-002
3 Soil 31-SS-B 10/26/2012 B12102417 B12102417-003
4 Soil 31-SS-B Sieved 10/26/2012 B12102417 B12102417-004
5 Soil 31-SS-C 10/26/2012 B12102417 B12102417-005
6 Soil 31-SS-C Sieved 10/26/2012 B12102417 B12102417-006
7 Soil 46-SS-A 10/26/2012 B12102417 B12102417-007
8 Soil 46-SS-A Sieved 10/26/2012 B12102417 B12102417-008
9 Soil 46-SS-B 10/26/2012 B12102417 B12102417-009
10 Soil 46-SS-B Sieved 10/26/2012 B12102417 B12102417-010
11 Soil 46-SS-C 10/26/2012 B12102417 B12102417-011
12 Soil 46-SS-C Sieved 10/26/2012 B12102417 B12102417-012
13 Water-DI Blank YOSD-1210-210 10/31/2012 B12102694 B12102694-001
14 Water-Rinsate Blank YOSD-1210-211 10/31/2012 B12102694 B12102694-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12102417 and B12102694 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 B The analyte was detected in the method blank. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out   

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

   U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 with soil samples was received at 0.2C.  
Cooler 2 with water samples was received at 1.4C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Lead (SW6010B) was detected in Method Blank MB-66934.  A laboratory qualifier was not used.  A 
validation qualifier was not used for associated raw samples because raw samples were >10x the reporting limit for 
Lead.  Selenium (SW6020) was detected in Method Blank MB-66858.  A laboratory qualifier was not used.  A 
validation qualifier was not used because Selenium was nondetected in raw samples.  Mercury (SW7471A) was 
detected in Method Blank MB-66713.  A laboratory qualifier was not used.  A validation qualifier was not used 
because Mercury is nondetected in raw samples.   Barium, Chromium, Silver, Cadmium, and Lead (E200.8) were 
detected at low levels in Method Blank MB-66964.  A laboratory qualifier was not used, and a validation qualifier was 
not used because these metals were nondetected in associated raw water samples.  Naphthalene (SW8270C) was 
detected in Method Blank MB-67096-66806-66726.  The laboratory flagged associated raw samples with the 
qualifier “B” for blank exceedance.  A validation qualifier “U” was used for the associated raw sample YOSD-1210-
210. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene Chloride (SW8260B) and Naphthalene (SW8270C) were detected in DI Blank YOSD-1210-
210.  Methylene Chloride and Chloroform (SW8260B) were detected in YOSD-1210-211.  Both blanks are flagged 
with a validation qualifier “U” for blank exceedance.  Raw soil samples with values <5x the reporting limit were 
flagged with validation qualifier “U” for blank exceedance.    Chloroform (Method SW8260B) was also detected in DI 
Blank YOSD-1210-210 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary because 
this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  For raw samples 31-SS-A and 46-SS-A the surrogate % recovery of Nitrobenzene-d5 (SW8270C for 
Tetraethyllead) was outside of control limits and flagged with a laboratory qualifier “S”.  A validation qualifier was not 
necessary because two other surrogates were within limits for this method.  Sample 46-SS-C was flagged with 
laboratory qualifier “O” for the surrogate Nitrobenzene-d5 (SW8270C for Tetraethyllead) being diluted out.  However, 
the associated target analytes were not detected for Tetraethyllead (SW8270C).  A validation qualifier is not 
necessary because other surrogates were within limits for this method.  For lab QC matrix spike B12102625-
001HMS and matrix spike duplicate B12102625-001HMSD was flagged with a laboratory qualifier “S” for the 
surrogate % recovery of pBromofluorobenzene (SW8260B) being above control limits.  No validation qualifier was 
used because this could be related to the QC sample only, as well as other surrogates were within limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:   LCS-66718 was flagged with laboratory qualifier “S” for the surrogate Nitrobenzene-d5 (SW8270C) 
being below control limits.  No validation qualifier was used because the MS/MSD for this method was within control 
limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Lab QC matrix spike B12102417-001AMS was flagged with laboratory qualifier “S” for spike recovery of 
the analyte Naphthalene (Method MA-VPH).  A validation qualifier was not used because the LCS was within control 
limits.   Lab QC matrix spike B12102417-001AMS and matrix spike duplicate B12102417-001AMSD were flagged 
with laboratory qualifier “S” with the analytes n-Nonane, n-Decane (MA-EPH) being outside of control limits for spike 
recovery.  A validation qualifier was not used because the LCS was within control limits.  Lab QC matrix spike 
B12102349-003AMS and matrix spike duplicate B12102349-003AMSD were flagged with laboratory qualifier “S” 
with the analytes Benzo(a)pyrene, Dibenzo(ah)anthracene, Naphthalene, and Indeno(1,2,3-cd)pyrene.  (Method 
SW8270C) being outside of control limits.  A validation qualifier is not used because another matrix spike and matrix 
spike duplicate was run in the batch, and those spike recoveries were within control limits.   Additionally, the LCS 
was within limits.  Lab QC matrix spike B12110040-002AMS3 and matrix spike duplicate B12110040-002AMSD was 
flagged with laboratory qualifier “S” for spike recovery of the analyte Silver (SW6010B) being below control limits.  
However, a validation qualifier was not used because the post digestion spike was within control limits.  Lab QC 
matrix spike B12110174-001AMS and matrix spike duplicate B12110174-001AMSD was flagged with laboratory 
qualifier “S” for spike recovery of the analyte Chloroethane (SW8260B) being below control limits.  A validation 
qualifier was not used because the LCS was within control limits.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  No blind duplicates were collected. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event, a surrogate is added to the dilution and the surrogate is diluted out, a laboratory qualifier 
“O” is put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1210-210 Water B12102694-001 SW8270C Naphthalene 0.32 ug/L U

YOSD-1210-210 Water B12102694-001 SW8260B Methylene chloride 0.75 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Chloroform 0.62 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Methylene chloride 1.0 ug/L U

31-SS-B Soil B12102417-003 SW8270C Naphthalene 0.013 mg/kg U

46-SS-B Soil B12102417-009 SW8270C Naphthalene 0.010 mg/kg U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/30/2012 

Verified By/Date Verified:  Angela Roddy 01/10/2013 

 

Sample End Date:  10/31/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 8-SS-A 10/30/2012 B12102699 B12102699-001
2 Soil 8-SS-A Sieved 10/30/2012 B12102699 B12102699-002
3 Soil 7-SS-A 10/30/2012 B12102699 B12102699-003
4 Soil 7-SS-A Sieved 10/30/2012 B12102699 B12102699-004
5 Soil 6-SS-A 10/30/2012 B12102699 B12102699-005
6 Soil 6-SS-A Sieved 10/30/2012 B12102699 B12102699-006
7 Soil 5-SS-A 10/30/2012 B12102699 B12102699-007
8 Soil 5-SS-A Sieved 10/30/2012 B12102699 B12102699-008
9 Soil 4-SS-A 10/30/2012 B12102699 B12102699-009
10 Soil 4-SS-A Sieved 10/30/2012 B12102699 B12102699-010
11 Soil 11-SS-A 10/30/2012 B12102699 B12102699-011
12 Soil 11-SS-A Sieved 10/30/2012 B12102699 B12102699-012
13 Soil 11-SS-AD 10/30/2012 B12102699 B12102699-013
14 Soil 11-SS-AD Sieved 10/30/2012 B12102699 B12102699-014
15 Soil 12-SS-A 10/30/2012 B12102699 B12102699-015
16 Soil 12-SS-A Sieved 10/30/2012 B12102699 B12102699-016
17 Soil 12-SS-B 10/30/2012 B12102699 B12102699-017
18 Soil 12-SS-B Sieved 10/30/2012 B12102699 B12102699-018
19 Soil 12-SS-C 10/30/2012 B12102699 B12102699-019
20 Soil 12-SS-C Sieved 10/30/2012 B12102699 B12102699-020
21 Water-DI Blank YOSD-1210-210 10/31/2012 B12102694 B12102694-001
22 Water-Rinsate Blank YOSD-1210-211 10/31/2012 B12102694 B12102694-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12102699 and B12102694 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

  J    QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 with soil samples was received at 1.0C.  
Cooler 2 with water samples was received at 1.4C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Lead (SW6010B) was detected in Method Blank MB-66934.  A laboratory qualifier was not used.  A 
validation qualifier is not used for associated raw samples because raw samples were >10x the reporting limit for 
Lead.  Selenium (SW6020) was detected in Method Blank MB-66858.  A laboratory qualifier was not used.  A 
validation qualifier was not used because Selenium is nondetected in raw samples.  Barium, Cadmium, Chromium, 
Lead, and Silver (Method E200.8) were detected in Method Blank MB-66694.  No validation qualifier was used 
because raw water sample values for these analytes were nondetect.  Mercury (Method E245.1) was detected in 
Method Blank MB-66715.  No validation qualifier was used because raw water sample values were nondetect for 
Mercury.  Naphthalene (SW8270C) was detected in Method Blank MB-67096-66806-66726.  The laboratory flagged 
associated raw samples with the qualifier “B” for blank exceedance.  A validation qualifier “U” was used for the 
associated DI Blank YOSD-1210-210. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene Chloride (SW8260B) and Naphthalene (SW8270C) were detected in DI Blank YOSD-1210-
210.  Methylene Chloride and Chloroform (SW8260B) were detected in YOSD-1210-211.  Both blanks are flagged 
with a validation qualifier “U” for blank exceedance.  Raw soil samples with values <5x the reporting limit were 
flagged with validation qualifier “U” for blank exceedance.    Chloroform (Method SW8260B) was also detected in DI 
Blank YOSD-1210-210 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary because 
this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  For raw samples 5-SS-A and 12-SS-B the surrogate % recovery of VPH Aliphatics was outside of 
control limits and flagged with a laboratory qualifier “S”.  However, the surrogate % recovery was outside of QC 
advisory limits due to positive sample matrix interference, as noted by the laboratory.  No validation qualifier was 
used.  For lab QC matrix spike B12102625-001HMS and matrix spike duplicate B12102625-001HMSD was flagged 
with a laboratory qualifier “S” for the surrogate % recovery of pBromofluorobenzene (SW8260B) being above control 
limits.  No validation qualifier was used because this is related to the QC sample only. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-66718 (SW8270C) was outside of control limits for the analyte Phenanthrene.  It was flagged with 
the laboratory qualifier “S”.  However, the MS/MSD for the analyte Phenanthrene was within control limits.  A 
validation qualifier was not used. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12102417-001AMS was flagged with laboratory qualifier “S” for spike recovery of 
the analyte Naphthalene (Method MA-VPH).   A validation qualifier was not used because the LCS was within 
control limits.   Lab QC matrix spike B12110174-001AMS and matrix spike duplicate B12110174-001AMSD was 
flagged with laboratory qualifier “S” for spike recovery of the analyte Chloroethane (SW8260B) being below control 
limits.  A validation qualifier was not used because the LCS was within control limits.   Lab QC matrix spike 
B12102625-001HMS and matrix spike duplicate B12102625-001HMSD were flagged with laboratory qualifier “S” for 
the analytes 1,1,2,2-Tetrachloroethane and 1,2,3-Trichloropropane (Method SW8260B) for being above control 
limits.  No validation qualifier was used because the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  For sample 11-SS-A and its duplicate 11-SS-AD the RPDs and PRDLs outside of control limits for the 
following analytes: Method MA-EPH; C9 to C18 Aliphatics (110% PRDL), C19 to C36 Aliphatics (63%), Total 
Extractable Hydrocarbons (72%), and C11 to C22 Aromatics (76%); Method SW8015M; Total Extractable 
Hydrocarbons-Screen, (63%).  A validation qualifier “J” was placed on associated samples for these analytes except 
the TEH-Screen.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

YOSD-1210-210 Water B12102694-001 SW8270C Naphthalene 0.32 ug/L U

YOSD-1210-210 Water B12102694-001 SW8260B Methylene chloride 0.75 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Chloroform 0.62 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Methylene chloride 1.0 ug/L U

8-SS-A Soil B12102699-001 SW8270C Naphthalene 0.0098 mg/kg U

5-SS-A Soil B12102699-007 SW8270C Naphthalene 1.6 mg/kg U

11-SS-A Soil B12102699-011 MA-EPH C11 to C22 Aromatics 2620 mg/kg J RPD

11-SS-A Soil B12102699-011 MA-EPH C19 to C36 Aliphatics 1680 mg/kg J RPD

11-SS-A Soil B12102699-011 MA-EPH C9 to C18 Aliphatics 583 mg/kg J PRDL

11-SS-A Soil B12102699-011 MA-EPH Total Extractable Hydrocarbons 6030 mg/kg J RPD

11-SS-AD Soil B12102699-013 MA-EPH C11 to C22 Aromatics 1180 mg/kg J RPD

11-SS-AD Soil B12102699-013 MA-EPH C19 to C36 Aliphatics 880 mg/kg J RPD

11-SS-AD Soil B12102699-013 MA-EPH C9 to C18 Aliphatics 170 mg/kg J PRDL

11-SS-AD Soil B12102699-013 MA-EPH Total Extractable Hydrocarbons 2850 mg/kg J RPD

12-SS-A Soil B12102699-015 MA-EPH C11 to C22 Aromatics 186 mg/kg J RPD

12-SS-A Soil B12102699-015 MA-EPH C19 to C36 Aliphatics 313 mg/kg J RPD

12-SS-A Soil B12102699-015 MA-EPH C9 to C18 Aliphatics <126 mg/kg J PRDL

12-SS-A Soil B12102699-015 MA-EPH Total Extractable Hydrocarbons 716 mg/kg J RPD

12-SS-B Soil B12102699-017 MA-EPH C11 to C22 Aromatics 341 mg/kg J RPD

12-SS-B Soil B12102699-017 MA-EPH C19 to C36 Aliphatics 381 mg/kg J RPD

12-SS-B Soil B12102699-017 MA-EPH C9 to C18 Aliphatics <126 mg/kg J PRDL

12-SS-B Soil B12102699-017 MA-EPH Total Extractable Hydrocarbons 1110 mg/kg J RPD

12-SS-C Soil B12102699-019 MA-EPH C11 to C22 Aromatics 717 mg/kg J RPD

12-SS-C Soil B12102699-019 MA-EPH C19 to C36 Aliphatics 700 mg/kg J RPD

12-SS-C Soil B12102699-019 MA-EPH C9 to C18 Aliphatics 161 mg/kg J PRDL

12-SS-C Soil B12102699-019 MA-EPH Total Extractable Hydrocarbons 2180 mg/kg J RPD

4-SS-A Soil B12102699-009 MA-EPH C11 to C22 Aromatics 78 mg/kg J RPD

4-SS-A Soil B12102699-009 MA-EPH C19 to C36 Aliphatics 88 mg/kg J RPD

4-SS-A Soil B12102699-009 MA-EPH C9 to C18 Aliphatics <23 mg/kg J PRDL

4-SS-A Soil B12102699-009 MA-EPH Total Extractable Hydrocarbons 244 mg/kg J RPD

5-SS-A Soil B12102699-007 MA-EPH C11 to C22 Aromatics 565 mg/kg J RPD

5-SS-A Soil B12102699-007 MA-EPH C19 to C36 Aliphatics 345 mg/kg J RPD

5-SS-A Soil B12102699-007 MA-EPH C9 to C18 Aliphatics 1230 mg/kg J PRDL

5-SS-A Soil B12102699-007 MA-EPH Total Extractable Hydrocarbons 2520 mg/kg J RPD

7-SS-A Soil B12102699-003 MA-EPH C11 to C22 Aromatics 57 mg/kg J RPD

7-SS-A Soil B12102699-003 MA-EPH C19 to C36 Aliphatics 120 mg/kg J RPD

7-SS-A Soil B12102699-003 MA-EPH C9 to C18 Aliphatics <22 mg/kg J PRDL

7-SS-A Soil B12102699-003 MA-EPH Total Extractable Hydrocarbons 245 mg/kg J RPD

8-SS-A Soil B12102699-001 MA-EPH C11 to C22 Aromatics 95 mg/kg J RPD

8-SS-A Soil B12102699-001 MA-EPH C19 to C36 Aliphatics 116 mg/kg J RPD

8-SS-A Soil B12102699-001 MA-EPH C9 to C18 Aliphatics <22 mg/kg J PRDL

8-SS-A Soil B12102699-001 MA-EPH Total Extractable Hydrocarbons 304 mg/kg J RPD

Validation Qualifer Definitions:

J QC Exceedance

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  10/31/2012 

Verified By/Date Verified:  Angela Roddy 01/10/2013 

 

Sample End Date:  10/31/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 13-SS-A 10/31/2012 B12110079 B12110079-001
2 Soil 13-SS-A Sieved 10/31/2012 B12110079 B12110079-002
3 Soil 15-SS-A 10/31/2012 B12110079 B12110079-003
4 Soil 15-SS-A Sieved 10/31/2012 B12110079 B12110079-004
5 Soil 14-SS-A 10/31/2012 B12110079 B12110079-005
6 Soil 14-SS-A Sieved 10/31/2012 B12110079 B12110079-006
7 Soil 16-SS-A 10/31/2012 B12110079 B12110079-007
8 Soil 16-SS-A Sieved 10/31/2012 B12110079 B12110079-008
9 Soil 17-SS-A 10/31/2012 B12110079 B12110079-009
10 Soil 17-SS-A Sieved 10/31/2012 B12110079 B12110079-010
11 Soil 18-SS-A 10/31/2012 B12110079 B12110079-011
12 Soil 18-SS-A Sieved 10/31/2012 B12110079 B12110079-012
13 Soil 25-SS-A 10/31/2012 B12110079 B12110079-013
14 Soil 25-SS-A Sieved 10/31/2012 B12110079 B12110079-014
15 Soil 25-SS-B 10/31/2012 B12110079 B12110079-015
16 Soil 25-SS-B Sieved 10/31/2012 B12110079 B12110079-016
17 Soil 25-SS-C 10/31/2012 B12110079 B12110079-017
18 Soil 25-SS-C Sieved 10/31/2012 B12110079 B12110079-018
19 Water-DI Blank YOSD-1210-210 10/31/2012 B12102694 B12102694-001
20 Water-Rinsate Blank YOSD-1210-211 10/31/2012 B12102694 B12102694-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12110079 and B12102694 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 A   The analyte level was greater than four times the spike level.  In accordance with the method %      recovery is 
not  calculated. 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

  U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 with soil samples was received at 0.2C.  
Cooler 2 with water samples was received at 1.4C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Mercury (Method SW7471A) was detected in Method Blank MB-66759.   No validation qualifier was 
used because raw sample values were >10x the reporting limit for Mercury.  Arsenic (SW6020) was detected in 
Method Blank MB-66889.  A laboratory qualifier was not used.  A validation qualifier was not used because the 
results found in the raw samples were >10x the reporting limit.  Barium, Cadmium, Chromium, Lead, and Silver 
(Method E200.8) were detected in Method Blank MB-66694.  No validation qualifier was used because raw water 
sample values were nondetect for these analytes.  Mercury (Method E245.1) was detected in Method Blank MB-
66715.  No validation qualifier was used because raw water sample values were nondetect for Mercury.  
Naphthalene (SW8270C) was detected in Method Blank MB-67096-66806-66726.  The laboratory flagged 
associated raw samples with the qualifier “B” for blank exceedance.  A validation qualifier “U” was used for the 
associated raw sample YOSD-1210-210. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene Chloride (SW8260B) and Naphthalene (SW8270C) were detected in DI Blank YOSD-1210-
210.  Methylene Chloride and Chloroform (SW8260B) were detected in YOSD-1210-211.  Both blanks are flagged 
with a validation qualifier “U” for blank exceedance.  Raw soil samples with values <5x the reporting limit were 
flagged with validation qualifier “U” for blank exceedance.    Chloroform (Method SW8260B) was also detected in DI 
Blank YOSD-1210-210 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary because 
this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  For raw samples 14-SS-A and 18-SS-A the surrogate % recovery of Terphenyl-d14 was outside of 
control limits and flagged with a laboratory qualifier “S”.  A validation qualifier was not necessary because two other 
surrogates were within limits for this method.  For lab QC matrix spike B12102625-001HMS and matrix spike 
duplicate B12102625-001HMSD was flagged with a laboratory qualifier “S” for the surrogate % recovery of 
pBromofluorobenzene (SW8260B) being above control limits.  No validation qualifier was used. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-66791 (SW8270C) was outside of control limits for the analytes 2-Methylnaphthalene, 
Acenaphthylene, Anthracene, Benzo(a)pyrene, Chrysene, Fluorene, Phenanthrene, and Pyrene.  It was flagged 
with the laboratory qualifier “S”.   Per the QAPP, if the LCS is out of control limits, it should be re-analyzed.  The 
laboratory did not re-analyze the LCS for SW8270C because per their protocol, if the MS/MSD for the all the 
analytes tested for are within control limits, then the LCS is considered null. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12110227-013AMS3 and matrix spike duplicate B12110227-013AMSD3 were 
flagged with the laboratory qualifier “S” for the analyte Barium being out of control limits.  No validation qualifier was 
used because the post digestion spike was within control limits.  Lab QC matrix spike B12110079-003AMS was 
flagged with laboratory qualifier “S” for spike recovery of the analyte Naphthalene (Method MA-VPH).  No validation 
qualifier was used because the LCS was within limits.   Lab QC matrix spike duplicate B12110079-003AMSD was 
flagged with laboratory qualifier “S” for spike recovery being over the control limits for the analyte C19 to C36 
Aliphatics (MA-EPH).  A validation qualifier was not used because sample matrix could be causing interference.  
Lab QC matrix spike B12110174-001AMS and matrix spike duplicate B12110174-001AMSD were flagged with 
laboratory qualifier “S” for spike recovery for the analyte Chloroethane being below control limits.  No validation 
qualifier was used because the LCS was within control limits.  Lab QC matrix spike B12110174-001AMS and matrix 
spike duplicate B12110174-001AMSD was flagged with laboratory qualifier “S” for spike recovery of the analyte 
Chloroethane (SW8260B) being below control limits.  A validation qualifier was not used because the LCS was 
within control limits.   Lab QC matrix spike B12102625-001HMS and matrix spike duplicate B12102625-001HMSD 
were flagged with laboratory qualifier “S” for the analytes 1,1,2,2-Tetrachloroethane and 1,2,3-Trichloropropane 
(Method SW8260B) for being above control limits.  No validation qualifier was used because the LCS was within 
limits. 
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Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

   In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1210-210 Water B12102694-001 SW8270C Naphthalene 0.32 ug/L U

YOSD-1210-210 Water B12102694-001 SW8260B Methylene chloride 0.75 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Chloroform 0.62 ug/L U

YOSD-1210-211 Water B12102694-002 SW8260B Methylene chloride 1.0 ug/L U

18-SS-A Soil B12110079-011 SW8270C Naphthalene 0.27 mg/kg U

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/1/2012 

Verified By/Date Verified:  Angela Roddy 01/14/2013 

 

Sample End Date:  11/2/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 30-SS-A 11/1/2012 B12110227 B12110227-001
2 Soil 30-SS-A Sieved 11/1/2012 B12110227 B12110227-002
3 Soil 29-SS-A 11/1/2012 B12110227 B12110227-003
4 Soil 29-SS-A Sieved 11/1/2012 B12110227 B12110227-004
5 Soil 29-SS-B 11/1/2012 B12110227 B12110227-005
6 Soil 29-SS-B Sieved 11/1/2012 B12110227 B12110227-006
7 Soil 29-SS-C 11/1/2012 B12110227 B12110227-007
8 Soil 29-SS-C Sieved 11/1/2012 B12110227 B12110227-008
9 Soil 45-SS-A 11/1/2012 B12110227 B12110227-009
10 Soil 45-SS-A Sieved 11/1/2012 B12110227 B12110227-010
11 Soil 45-SS-B 11/1/2012 B12110227 B12110227-011
12 Soil 45-SS-B Sieved 11/1/2012 B12110227 B12110227-012
13 Soil 45-SS-C 11/1/2012 B12110227 B12110227-013
14 Soil 45-SS-C Sieved 11/1/2012 B12110227 B12110227-014
15 Water-Rinsate Blank YOSD-1211-212 11/2/2012 B12110363 B12110363-001
16 Water-DI Blank YOSD-1211-213 11/2/2012 B12110363 B12110363-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Water: Total Metals-E200.8, 
E245.1.  

 
 Laboratory Project Ids:  B12110227 and B12110363 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 7 

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not  calculated. 

 D    RL increased due to sample matrix. 

 J    Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 with soil samples was received at 0.4C.  
Cooler 2 with water samples was received at 0.3C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Arsenic was detected in Method Blank MB-66889 (SW6020).  A laboratory qualifier was not used.  A 
validation qualifier was not used because the results found in the raw samples were >10x the reporting limit.  
Chromium and Silver (Method E200.8) were detected in Method Blank MB-66863.  No validation qualifier was used 
because raw water sample values were nondetect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform (SW8260B) and Naphthalene (SW8270C) were detected in YOSD-1211-212 and YOSD-
1211-213.  A validation qualifier “U” was placed on both blanks for these analytes.  A validation qualifier was placed 
on all associated raw samples with values <5x the reporting limit for these analytes.  C5 to C8 Aliphatics (Method 
MA-EPH), Bromodichloromethane, and Chloromethane (Method SW8260B) were also detected in blanks YOSD-
1211-212 and YOSD-1211-213 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  For raw sample 29-SS-B the surrogate % recovery of 2-Fluorobiphenyl and Nitrobenzene-d5 
(SW8270C) were outside of control limits and flagged with a laboratory qualifier “S”.  However, the surrogate 
%recovery could be biased high due to positive matrix interference.  Sample 45-SS-C was flagged with laboratory 
qualifier “O”.  This sample had a high level of organics present, and the sample extract was diluted out.  No 
validation qualifier was used because all samples did not detect the associated target compounds.  Method Blank 
MB-66808 (Method SW8270C) also had surrogate % recoveries of the same analytes outside of control limits, but a 
matrix spike and matrix spike duplicate were re-analyzed with results within control limits.  No validation qualifier was 
used.  MB-66808 was flagged with laboratory qualifier “S” for the surrogates 2-Fluorobiphenyl and Nitrobenzene-d5 
being below control limits.  Also, LCS-66808 (Method SW8270C) was flagged with laboratory qualifier “S” for the 
surrogate 2-Fluorobiphenyl being below control limits.  No validation qualifier was used because all samples were 
nondetect for the associated target compound.  Also, the MS/MSD for the same QC was within limits for these 
surrogates. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  This is explained in Section 14. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12110227-013AMS3 and matrix spike duplicate B12110227-013AMSD (Method 
SW6010B) were flagged with the laboratory qualifier “S” for the analyte Barium being out of control limits.  No 
validation qualifier was used because the post digestion spike was within control limits.  Lab QC matrix spike 
B12110227-001AMS was flagged with laboratory qualifier “S” for spike recovery of the analyte Phenanthrene 
(SW8270C) being below control limits.  A validation qualifier was not used because the LCS was within limits.   Lab 
QC matrix spike B12110255-003HMS and matrix spike duplicate B12110255-003HMSD were flagged with the 
laboratory qualifier “S” for the analyte Dichlorodifluoromethane (SW8260B) being outside of control limits.  However, 
this analyte was nondetected in associated raw water samples; therefore, no validation qualifier was used. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  No blind field duplicates were collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

   In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).   
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YOSD-1211-212 Water B12110363-001 SW8260B Chloroform 7 ug/L U

YOSD-1211-212 Water B12110363-001 SW8270C Naphthalene 0.21 ug/L U

YOSD-1211-213 Water B12110363-002 SW8260B Chloroform 6.9 ug/L U

YOSD-1211-213 Water B12110363-002 SW8270C Naphthalene 0.23 ug/L U

45-SS-B Soil B12110227-011 SW8270C Naphthalene 0.36 mg/kg U

Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/2/2012 

Verified By/Date Verified:  Angela Roddy 01/14/2013 

 

Sample End Date:  11/2/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 44-SS-A 11/2/2012 B12110359 B12110359-001
2 Soil 44-SS-A Sieved 11/2/2012 B12110359 B12110359-002
3 Soil 44-SS-B 11/2/2012 B12110359 B12110359-003
4 Soil 44-SS-B Sieved 11/2/2012 B12110359 B12110359-004
5 Soil 44-SS-C 11/2/2012 B12110359 B12110359-005
6 Soil 44-SS-C Sieved 11/2/2012 B12110359 B12110359-006
7 Soil 44-SS-CD 11/2/2012 B12110359 B12110359-007
8 Soil 44-SS-CD Sieved 11/2/2012 B12110359 B12110359-008
9 Water-Rinsate Blank YOSD-1211-212 11/2/2012 B12110363 B12110363-001
10 Water-DI Blank YOSD-1211-213 11/2/2012 B12110363 B12110363-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B. 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12110359 and B12110363 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J    Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 J QC Exceedance  

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 with soil samples was received at 1.0C.  
Cooler 2 with water samples was received at 0.3C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Barium, Chromium, and Lead (SW6010B) were detected in Method Blank MB-66890.  A laboratory 
qualifier was not used.  A validation qualifier was not used because the results found in the raw samples were >10x 
the reporting limit.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform (SW8260B) and Naphthalene (SW8270C) were detected in YOSD-1211-212 and YOSD-
1211-213.  A validation qualifier “U” was placed on both blanks for these analytes.  A validation qualifier was placed 
on all associated raw samples with values <5x the reporting limit for these analytes.   C5 to C8 Aliphatics (Method 
MA-EPH), Bromodichloromethane, and Chloromethane (Method SW8260B) were also detected in blanks YOSD-
1211-212 and YOSD-1211-213 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 44-SS-A was flagged with laboratory qualifier “S” for the analytes VPH Aliphatics and VPH 
Aromatics (MA-VPH) being outside of control limits for surrogate recoveries.  A note was made in the report that the 
low surrogate recovery for the samples is attributed to the organic matter in the sample matrix.  The matrix spike and 
matrix spike duplicate of the same sample had similar surrogate recoveries.  Sample 44-SS-C was flagged with 
laboratory qualifier “S” for the analytes 1-Chloro-octadecane (MA-EPH), Nitrobenzene-d5 (SW8270C), and 
laboratory qualifier “O” for o-Terphenyl (SW8015M).  A note was made in the report that the surrogate recovery is 
outside QC advisory limits due to positive sample matrix interference.  Sample 44-SS-CD was flagged wit laboratory 
qualifier “S” for the analytes VPH Aromatics (MA-VPH), 1-Chloro-octadecane (MA-EPH), o-Terphenyl (MA-EPH), 
and Nitrobenzene-d5 (SW8270C) being outside of control limits for surrogate recoveries.  A note was made in the 
report that the surrogate recovery is outside QC advisory limits due to positive sample matrix interference.  No 
validation qualifier was used due to sample matrix interference. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-66913 was flagged with the laboratory qualifier “S” for the analyte Chloroethane (SW8260B) for 
being below control limits.  The MS/MSD for this method also was outside of control limits.  However, this analyte 
was nondetected in the raw samples.  No validation qualifier was used. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12110569-015AMS3 and matrix spike duplicate B12110569-015AMSD were 
flagged with laboratory qualifier “S” for the analyte lead (SW6010B) being below control limits.  No validation qualifier 
was used because the post digestion spike was within limits for lead.  Lab QC matrix spike B12110359-001AMS 
and matrix spike duplicate B12110359-001AMSD were flagged with the laboratory qualifier “S” for the analytes 
Methyl tert-butyl ether (MTBE), Benzene, Toluene, Ethylbenzene, m+p-Xylenes, o-Xylene, Naphthalene, TPH (MA-
VPH).  No validation qualifier was used because of the sample matrix and the LCS being within control limits.  A 
validation qualifier was not used because of matrix interference from high levels of organics being present.   Lab QC 
matrix spike B12110569-021AMS, matrix spike duplicate B12110569-021AMSD, and LCS-66913 (SW8260B) were 
flagged with laboratory qualifier “S” for the analyte Chloroethane being below control limits.  A validation qualifier 
was not necessary because raw samples were non-detect for this analyte.  Lab QC matrix spike B12110255-
003HMS and matrix spike duplicate B12110255-003HMSD were flagged with the laboratory qualifier “S” for the 
analyte Dichlorodifluoromethane (SW8260B) being outside of control limits.  However, this analyte was nondetected 
in associated raw water samples; therefore, no validation qualifier was used. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 
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Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Samples 44-SS-C and its duplicate 44-SS-CD had RPDs and PRDLs outside of control limits for the 
following analytes: m+p-xylenes, 75%; o-xylene, 55%; Xylenes-Total, 60%; C9 to C10 Aromatics, 72%; C9 to C12 
Aliphatics, 74%; (Method VPH); 2-Methylnaphthalene, 76%; Fluorene, 81%-PRDL; Naphthalene, 75%; 
Phenanthrene, 95%-PRDL; and Pyrene, 82%-PRDL (SW8270C).  A validation qualifier “J” was placed on all 
associated samples for these analytes. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

44-SS-A Soil B12110359-001 SW8270C 2-METHYLNAPHTHALENE < 0.28 mg/kg J RPD

44-SS-A Soil B12110359-001 MA-VPH C9-C10 AROMATICS < 2.3 mg/kg J RPD

44-SS-A Soil B12110359-001 MA-VPH C9-C12 ALIPHATICS < 2.3 mg/kg J RPD

44-SS-A Soil B12110359-001 SW8270C FLUORENE < 0.28 mg/kg J PRDL

44-SS-A Soil B12110359-003 MA-VPH M-P XYLENE < 0.057 mg/kg J RPD

44-SS-A Soil B12110359-003 SW8270C NAPHTHALENE < 0.28 mg/kg J RPD

44-SS-A Soil B12110359-003 MA-VPH O-XYLENE < 0.057 mg/kg J RPD

44-SS-A Soil B12110359-003 SW8270C PHENANTHRENE < 0.28 mg/kg J PRDL

44-SS-A Soil B12110359-003 SW8270C PYRENE < 0.28 mg/kg J PRDL

44-SS-A Soil B12110359-003 MA-VPH TOTAL XYLENE < 0.057 mg/kg J RPD

44-SS-B Soil B12110359-003 SW8270C 2-METHYLNAPHTHALENE 2.6 mg/kg J RPD

44-SS-B Soil B12110359-003 MA-VPH C9-C10 AROMATICS 862 mg/kg J RPD

44-SS-B Soil B12110359-003 MA-VPH C9-C12 ALIPHATICS 1060 mg/kg J RPD

44-SS-B Soil B12110359-003 SW8260B CHLOROETHANE < 0.20 mg/kg J RPD

44-SS-B Soil B12110359-003 SW8270C FLUORENE 0.35 mg/kg J PRDL

44-SS-B Soil B12110359-005 MA-VPH M-P XYLENE 20 mg/kg J RPD

44-SS-B Soil B12110359-005 SW8270C NAPHTHALENE 1.2 mg/kg J/U RPD/BLANK

44-SS-B Soil B12110359-005 MA-VPH O-XYLENE 13 mg/kg J RPD

44-SS-B Soil B12110359-005 SW8270C PHENANTHRENE 0.51 mg/kg J PRDL

44-SS-B Soil B12110359-005 SW8270C PYRENE 0.36 mg/kg J PRDL

44-SS-B Soil B12110359-005 MA-VPH TOTAL XYLENE 33 mg/kg J RPD

44-SS-C Soil B12110359-005 SW8270C 2-METHYLNAPHTHALENE 4.2 mg/kg J RPD

44-SS-C Soil B12110359-005 MA-VPH C9-C10 AROMATICS 1430 mg/kg J RPD

44-SS-C Soil B12110359-005 MA-VPH C9-C12 ALIPHATICS 1940 mg/kg J RPD

44-SS-C Soil B12110359-005 SW8270C FLUORENE 0.68 mg/kg J PRDL

44-SS-C Soil B12110359-007 MA-VPH M-P XYLENE 15 mg/kg J RPD

44-SS-C Soil B12110359-007 SW8270C NAPHTHALENE 1.5 mg/kg J RPD

44-SS-C Soil B12110359-007 MA-VPH O-XYLENE 14 mg/kg J RPD

44-SS-C Soil B12110359-007 SW8270C PHENANTHRENE 0.89 mg/kg J PRDL

44-SS-C Soil B12110359-007 SW8270C PYRENE 0.46 mg/kg J PRDL

44-SS-C Soil B12110359-007 MA-VPH TOTAL XYLENE 28 mg/kg J RPD

44-SS-CD Soil B12110359-007 SW8270C 2-METHYLNAPHTHALENE 9.4 mg/kg J RPD

44-SS-CD Soil B12110359-007 MA-VPH C9-C10 AROMATICS 670 mg/kg J RPD

44-SS-CD Soil B12110359-007 MA-VPH C9-C12 ALIPHATICS 887 mg/kg J RPD

44-SS-CD Soil B12110359-007 SW8270C FLUORENE 1.6 mg/kg J PRDL

44-SS-CD Soil B12110359-007 MA-VPH M-P XYLENE 6.8 mg/kg J RPD

44-SS-CD Soil B12110359-007 SW8270C NAPHTHALENE 3.3 mg/kg J RPD

44-SS-CD Soil B12110359-007 MA-VPH O-XYLENE 8.0 mg/kg J RPD

44-SS-CD Soil B12110359-007 SW8270C PHENANTHRENE 2.5 mg/kg J PRDL

44-SS-CD Soil B12110359-007 SW8270C PYRENE 1.1 mg/kg J PRDL

44-SS-CD Soil B12110359-003 MA-VPH TOTAL XYLENE 15 mg/kg U

YOSD-1211-212 Water B12110363-001 SW8260B Chloroform 7 ug/L U

YOSD-1211-212 Water B12110363-001 SW8270C Naphthalene 0.21 ug/L U

YOSD-1211-213 Water B12110363-002 SW8260B Chloroform 6.9 ug/L U

YOSD-1211-213 Water B12110363-002 SW8270C Naphthalene 0.23 ug/L U

U

J

Validator Qualified Analytical Results

Validation Qualifer Definitions:

Blank Exceedance

QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/6/2012 

Verified By/Date Verified:  Angela Roddy 01/14/2013 

 

Sample End Date:  11/7/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 21-SS-A 11/6/2012 B12110569 B12110569-001
2 Soil 21-SS-A Sieved 11/6/2012 B12110569 B12110569-002
3 Soil 21-SS-B 11/6/2012 B12110569 B12110569-003
4 Soil 21-SS-B Sieved 11/6/2012 B12110569 B12110569-004
5 Soil 21-SS-C 11/6/2012 B12110569 B12110569-005
6 Soil 21-SS-C Sieved 11/6/2012 B12110569 B12110569-006
7 Soil 20-SS-A 11/6/2012 B12110569 B12110569-007
8 Soil 20-SS-A Sieved 11/6/2012 B12110569 B12110569-008
9 Soil 20-SS-B 11/6/2012 B12110569 B12110569-009
10 Soil 20-SS-B Sieved 11/6/2012 B12110569 B12110569-010
11 Soil 20-SS-C 11/6/2012 B12110569 B12110569-011
12 Soil 20-SS-C Sieved 11/6/2012 B12110569 B12110569-012
13 Soil 22-SS-A 11/6/2012 B12110569 B12110569-013
14 Soil 22-SS-A Sieved 11/6/2012 B12110569 B12110569-014
15 Soil 22-SS-B 11/6/2012 B12110569 B12110569-015
16 Soil 22-SS-B Sieved 11/6/2012 B12110569 B12110569-016
17 Soil 22-SS-C 11/6/2012 B12110569 B12110569-017
18 Soil 22-SS-C Sieved 11/6/2012 B12110569 B12110569-018
19 Soil 36-SS-A 11/6/2012 B12110569 B12110569-019
20 Soil 36-SS-A Sieved 11/6/2012 B12110569 B12110569-020
21 Soil 36-SS-B 11/6/2012 B12110569 B12110569-021
22 Soil 36-SS-B Sieved 11/6/2012 B12110569 B12110569-022
23 Soil 36-SS-C 11/6/2012 B12110569 B12110569-023
24 Soil 36-SS-C Sieved 11/6/2012 B12110569 B12110569-024
25 Water-Rinsate Blank YOSD-1211-214 11/7/2012 B12110741 B12110741-001
26 Water-DI Blank YOSD-1211-215 11/7/2012 B12110741 B12110741-002
27 Water-Trip Blank TB102512BTSSSHP0259 11/7/2012 B12110741 B12110741-003

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B. 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12110569 and B12110741 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J    Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 and 2 with soil samples was received at 
0.3 and 0.2C.  Cooler 3 with water samples was received at 0.4C.  Custody seals were not present, however the 
coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments: Barium and Cadmium (SW6010B) were detected in Method Blank MB-66985.  A laboratory qualifier 
was not used.  A validation qualifier was not used because the results found in the raw samples were >10x the 
reporting limit or nondetected.   Cadmium and Chromium (Method SW6010B) were detected in Method Blank MB-
66986.  A validation qualifier was not used because the results found in the raw samples were either >10x the 
reporting limit or nondetected for these analytes.  Naphthalene (SW8270C) was detected in Method Blank MB-
67256-67209-67010.  A validation qualifier was not used because the results found in the raw water samples were 
nondetected for this analyte. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform and Methylene Chloride (SW8260B) were detected in Samples YOSD-1211-214 and 
YOSD-1211-215.  The Lab QC method blank did not detect Chloroform and Methylene Chloride.   A validation 
qualifier “U” was placed on both blanks.  A validation qualifier was not necessary for raw soil samples because they 
were non-detect for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 21-SS-B, 21-SS-C, 20-SS-B, and 36-SS-B were flagged with laboratory qualifier “S” for the 
surrogate Nitrobenzene-d5 (SW8270C) for being outside of control limits.  A note was made in the report that the 
low surrogate recovery for the samples is attributed to the sample matrix interference.    Samples 22-SS-A, 22-SS-B, 
and 36-SS-A were flagged with laboratory qualifier “S” for the surrogate 2-Fluorobiphenyl (SW8270C) being outside 
of control limits.  A note was made in the report that the surrogate recovery is outside QC advisory limits due to 
positive sample matrix interference.  Sample 22-SS-C was flagged with laboratory qualifier “S” for the surrogate 
Terphenyl-d14 (SW8270C) being outside of control limits.  A note was made in the report that the surrogate 
recovery is outside QC advisory limits due to positive sample matrix interference.  The Lab QC matrix spike and 
matrix spike duplicate of the same sample had similar surrogate recoveries.  No validation qualifiers are used due to 
sample matrix interference.  Sample 21-SS-C was flagged with laboratory qualifier “S” for the surrogate 
Dibromofluoromethane (SW8260B) being outside of control limits.  Associated raw samples were nondetected for 
the associated target compounds.  Samples 36-SS-A, 22-SS-A, 22-SS-B, 22-SS-C, 20-SS-A, and 21-SS-A were 
flagged with laboratory qualifier “O” for the surrogate Nitrobenzene-d5 being diluted out.  No validation qualifier was 
used. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-66913 was flagged with the laboratory qualifier “S” for the analyte Chloroethane (SW8260B) for 
being below control limits.  The MS/MSD for this method also was below control limits.  Although, this analyte was 
nondetected in the raw samples, associated samples are flagged with validation qualifier “J” for possible 
underestimated results.  LCS-110912 was flagged with the laboratory qualifier “S” for the analytes 
Dichlorodifluoromethane and Bromomethane (SW8260B) for being outside of control limits.  These analytes were 
tested for in the MS/MSD and were also outside of control limits.  A validation qualifier was not used because the 
raw samples were nondetect for these analytes.   

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12110569-015AMS3 and matrix spike duplicate B12110359-001AMSD were 
flagged with the laboratory qualifier “S” for the analytes Barium, Chromium, and Lead (SW6010B) being outside of 
control limits.  No validation qualifier was used because the post digestion spike was within limits suggesting sample 
matrix interference.  Lab QC matrix spike B12110741-001CMS and matrix spike duplicate B12110741-001CMSD 
were flagged with the laboratory qualifier “S” for the analyte Dichlorodifluoromethane (SW8260B) being above 
control limits.   A validation qualifier was not used because the raw samples were nondetect for these analytes.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 
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Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  No blind field duplicates were collected with this batch. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

YOSD-1211-215 Water B12110741-002 SW8260B Chloroform 3 ug/L U

YOSD-1211-215 Water B12110741-002 SW8260B Methylene chloride 5.4 ug/L U

YOSD-2011-214 Water B12110741-001 SW8260B Methylene chloride 3.7 ug/L U

YOSD-2011-214 Water B12110741-001 SW8260B Chloroform 2.1 ug/L U

21-SS-B Soil B12110569-003 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

21-SS-C Soil B12110569-005 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

20-SS-B Soil B12110569-009 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

20-SS-C Soil B12110569-011 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

36-SS-B Soil B12110569-021 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

36-SS-C Soil B12110569-023 SW8260B CHLOROETHANE < 0.20 ug/L J low bias

Validation Qualifer Definitions:

J QC Exceedance

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/7/2012 

Verified By/Date Verified:  Angela Roddy 01/14/2013 

 

Sample End Date:  11/7/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 23-SS-A 11/7/2012 B12110684 B12110684-001
2 Soil 23-SS-A Sieved 11/7/2012 B12110684 B12110684-002
3 Soil 37-SS-A 11/7/2012 B12110684 B12110684-003
4 Soil 37-SS-A Sieved 11/7/2012 B12110684 B12110684-004
5 Soil 38-SS-A 11/7/2012 B12110684 B12110684-005
6 Soil 38-SS-A Sieved 11/7/2012 B12110684 B12110684-006
7 Soil 38-SS-B 11/7/2012 B12110684 B12110684-007
8 Soil 38-SS-B Sieved 11/7/2012 B12110684 B12110684-008
9 Soil 38-SS-C 11/7/2012 B12110684 B12110684-009
10 Soil 38-SS-C Sieved 11/7/2012 B12110684 B12110684-010
11 Soil 9-SS-A 11/7/2012 B12110684 B12110684-011
12 Soil 9-SS-A Sieved 11/7/2012 B12110684 B12110684-012
13 Soil 9-SS-B 11/7/2012 B12110684 B12110684-013
14 Soil 9-SS-B Sieved 11/7/2012 B12110684 B12110684-014
15 Soil 9-SS-C 11/7/2012 B12110684 B12110684-015
16 Soil 9-SS-C Sieved 11/7/2012 B12110684 B12110684-016
17 Soil 39-SS-A 11/7/2012 B12110684 B12110684-017
18 Soil 39-SS-A Sieved 11/7/2012 B12110684 B12110684-018
19 Soil 39-SS-AD 11/7/2012 B12110684 B12110684-019
20 Soil 39-SS-AD Sieved 11/7/2012 B12110684 B12110684-020
21 Soil 2-SS-A 11/7/2012 B12110684 B12110684-021
22 Soil 2-SS-A Sieved 11/7/2012 B12110684 B12110684-022
23 Soil 2-SS-B 11/7/2012 B12110684 B12110684-023
24 Soil 2-SS-B Sieved 11/7/2012 B12110684 B12110684-024
25 Soil 2-SS-C 11/7/2012 B12110684 B12110684-025
26 Soil 2-SS-C Sieved 11/7/2012 B12110684 B12110684-026
27 Soil 1-SS-A 11/7/2012 B12110684 B12110684-027
28 Soil 1-SS-A Sieved 11/7/2012 B12110684 B12110684-028
29 Soil 3-SS-A 11/7/2012 B12110684 B12110684-029
30 Soil 3-SS-A Sieved 11/7/2012 B12110684 B12110684-030
31 Water-Rinsate Blank YOSD-1211-214 11/7/2012 B12110741 B12110741-001
32 Water-DI Blank YOSD-1211-215 11/7/2012 B12110741 B12110741-002
33 Water-Trip Blank TB102512BTSSSHP0259 11/7/2012 B12110741 B12110741-003

Samples Analyzed
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 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B. 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12110684 and B12110741 

 
 

 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 
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COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J    Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 U Blank Exceedance 

 J QC Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 
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4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition. Cooler 1 and 2 with soil samples was received at 
4.0 and 3.2C.  Cooler 3 with water samples was received at 0.4C.  Custody seals were not present, however the 
coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (SW8270C) was detected in Method Blank MB-67256-67209-67010.  A validation qualifier 
was not used because the results found in the raw water samples were nondetected for this analyte. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform and Methylene Chloride (SW8260B) were detected in Samples YOSD-1211-214 and 
YOSD-1211-215.  The Lab QC method blank did not detect Chloroform and Methylene Chloride.   A validation 
qualifier “U” was placed on both blanks.  A validation qualifier was not necessary for raw soil samples because there 
were non-detect for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 5 of 7 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 23-SS-A, 38-SS-A, and 38-SS-C were flagged with laboratory qualifier “S” for the surrogate 
Terphenyl-d14 (SW8270C-SVOCs) being outside of control limits.   A validation qualifier was not necessary 
because two other surrogates were within limits for this method.   38-SS-B was flagged with laboratory qualifier “O” 
for the surrogate o-Terphenyl (SW8015M) being outside of control limits.  No validation qualifier was used because 
this is a screening method.  Samples 37-SS-A, 9-SS-C, 2-SS-A, 1-SS-A, 3-SS-A and MB-66973 were flagged with 
laboratory qualifier “S” for the surrogate 2-Fluorobiphenyl (SW8270C-Tetraethyllead) being outside of control limits.  
A note was made in the report that the surrogate recovery is outside QC advisory limits due to positive sample 
matrix interference.  No validation qualifier was used because other surrogates were within limits.  Samples 23-SS-
A, 37-SS-A, 36-SS-A, 36-SS-B, 38-SS-C, 39-SS-A, 39-SS-AD, 2-SS-A, 2-SS-B, 2-SS-C, 1-SS-A, and 3-SS-A were 
flagged with laboratory qualifier “O” for the surrogate Nitrobenzene-d5 (SW8270C-Tetraethyllead) being diluted out.  
No validation qualifier was used. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-66973 was flagged with the laboratory qualifier “S” for the analyte Tetraethyllead (SW8270C) 
being below control limits.  However, this analyte was nondetected in the raw samples.  No validation qualifier was 
used.  LCS-110912 was flagged with the laboratory qualifier “S” for the analytes Dichlorodifluoromethane and 
Bromomethane (SW8260B) for being outside of control limits.   No validation qualifier was used because these 
analytes are nondetected in associated water samples. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike duplicate B12111186-001AMSD was flagged with the laboratory qualifier “S” for 
the analyte Lead (SW6010B) being outside of control limits.  No validation qualifier was used because the LFB and 
other QC factors were all within control limits.  The low recovery could be related to matrix interference of that 
particular sample only.  Lab QC matrix spike B12110684-011AMS and matrix spike duplicate B12110684-011AMSD 
were flagged with laboratory qualifier “S” for the analytes Dibenzo(a,h)anthracene and Benzo(a)pyrene (SW8270C) 
being outside of control limits.  The lab reported the sample extract was diluted 5 times at analysis due to non-target 
compound sample matrix interference.  No validation qualifier was used.   Lab QC matrix spike B12110741-001CMS 
was flagged with the laboratory qualifier “S” for the analyte Dichlorodifluoromethane (SW8260B) being outside of 
control limits.   Matrix spike duplicate B12110741-001CMSD was flagged with the laboratory qualifier “S” for the 
analytes Bromoethane and Dichlorodifluoromethane (SW8260B) being outside of control limits.  However, these 
analyte were nondetected in associated raw water samples; therefore, no validation qualifier was used. 
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Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample 39-SS-A and its duplicate 39-SS-AD had an RPD outside of control limits for the analyte 
Chromium, 40% (SW6010B).  A validation qualifier “J” was placed on all associated raw soil samples.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

23-SS-A Soil B12110684-001 SW6010B Chromium 25 mg/kg-dry J RPD

37-SS-A Soil B12110684-003 SW6010B Chromium 13 mg/kg-dry J RPD

38-SS-A Soil B12110684-005 SW6010B Chromium 24 mg/kg-dry J RPD

38-SS-B Soil B12110684-007 SW6010B Chromium 13 mg/kg-dry J RPD

38-SS-C Soil B12110684-009 SW6010B Chromium 24 mg/kg-dry J RPD

9-SS-A Soil B12110684-011 SW6010B Chromium 20 mg/kg-dry J RPD

9-SS-B Soil B12110684-013 SW6010B Chromium 29 mg/kg-dry J RPD

9-SS-C Soil B12110684-015 SW6010B Chromium 28 mg/kg-dry J RPD

39-SS-A Soil B12110684-017 SW6010B Chromium 14 mg/kg-dry J RPD

39-SS-AD Soil B12110684-019 SW6010B Chromium 21 mg/kg-dry J RPD

2-SS-A Soil B12110684-021 SW6010B Chromium 21 mg/kg-dry J RPD

2-SS-B Soil B12110684-023 SW6010B Chromium 22 mg/kg-dry J RPD

2-SS-C Soil B12110684-025 SW6010B Chromium 22 mg/kg-dry J RPD

1-SS-A Soil B12110684-027 SW6010B Chromium 16 mg/kg-dry J RPD

3-SS-A Soil B12110684-029 SW6010B Chromium 21 mg/kg-dry J RPD

YOSD-1211-215 Water B12110741-002 SW8260B Chloroform 3 ug/L U

YOSD-1211-215 Water B12110741-002 SW8260B Methylene chloride 5.4 ug/L U

YOSD-2011-214 Water B12110741-001 SW8260B Methylene chloride 3.7 ug/L U

YOSD-2011-214 Water B12110741-001 SW8260B Chloroform 2.1 ug/L U

Validation Qualifer Definitions:

U Blank Exceedance

J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/7/2012 

Verified By/Date Verified:  Angela Roddy 01/14/2013 

 

Sample End Date:  11/7/2012 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 26-SS-A 11/8/2012 B12110915 B12110915-001
2 Soil 26-SS-A Sieved 11/8/2012 B12110915 B12110915-002
3 Soil 26-SS-B 11/8/2012 B12110915 B12110915-003
4 Soil 26-SS-B Sieved 11/8/2012 B12110915 B12110915-004
5 Soil 26-SS-C 11/8/2012 B12110915 B12110915-005
6 Soil 26-SS-C Sieved 11/8/2012 B12110915 B12110915-006
7 Soil 27-SS-A 11/8/2012 B12110915 B12110915-007
8 Soil 27-SS-A Sieved 11/8/2012 B12110915 B12110915-008
9 Soil 28-SS-A 11/8/2012 B12110915 B12110915-009
10 Soil 28-SS-A Sieved 11/8/2012 B12110915 B12110915-010
11 Soil 28-SS-B 11/8/2012 B12110915 B12110915-011
12 Soil 28-SS-B Sieved 11/8/2012 B12110915 B12110915-012
13 Soil 28-SS-C 11/8/2012 B12110915 B12110915-013
14 Soil 28-SS-C Sieved 11/8/2012 B12110915 B12110915-014
15 Soil 40-SS-A 11/8/2012 B12110915 B12110915-015
16 Soil 40-SS-A Sieved 11/8/2012 B12110915 B12110915-016
17 Soil 40-SS-B 11/8/2012 B12110915 B12110915-017
18 Soil 40-SS-B-Sieved 11/8/2012 B12110915 B12110915-018
19 Soil 40-SS-C 11/8/2012 B12110915 B12110915-019
20 Soil 40-SS-C-Sieved 11/8/2012 B12110915 B12110915-020
21 Soil 41-SS-A 11/8/2012 B12110915 B12110915-021
22 Soil 41-SS-A-Sieved 11/8/2012 B12110915 B12110915-022
23 Soil 42-SS-A 11/8/2012 B12110915 B12110915-023
24 Soil 42-SS-A-Sieved 11/8/2012 B12110915 B12110915-024
25 Soil 42-SS-B 11/8/2012 B12110915 B12110915-025
26 Soil 42-SS-B-Sieved 11/8/2012 B12110915 B12110915-026
27 Soil 42-SS-C 11/8/2012 B12110915 B12110915-027
28 Soil 42-SS-C-Sieved 11/8/2012 B12110915 B12110915-028
29 Soil 42-SS-CD 11/8/2012 B12110915 B12110915-029
30 Soil 42-SS-CD-Sieved 11/8/2012 B12110915 B12110915-030
31 Soil 43-SS-A 11/8/2012 B12110915 B12110915-031
32 Soil 43-SS-A-Sieved 11/8/2012 B12110915 B12110915-032
33 Soil 43-SS-B 11/8/2012 B12110915 B12110915-033
34 Soil 43-SS-B-Sieved 11/8/2012 B12110915 B12110915-034
35 Soil 43-SS-C 11/8/2012 B12110915 B12110915-035
36 Soil 43-SS-C-Sieved 11/8/2012 B12110915 B12110915-036
37 Water-DI Blank YOSD-1211-216 11/8/2012 B12110910 B12110910-001
38 Water-Rinsate Blank YOSD-1211-217 11/8/2012 B12110910 B12110910-002

Samples Analyzed
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 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatiles (VOC)-SW8260B. 
Water: Total Metals-E200.8, E245.1.  

 
 Laboratory Project Ids:  B12110915 and B12110910 
 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 
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COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J    Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 O Diluted out. 

 R    RPD exceeds advisory limit. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 U Blank Exceedance 

 J QC Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory.  As a note, 
VOCs (Method SW8260B) were not ordered for 42-SS-CD. 
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4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Both Cooler 1 and 2 with soil samples was 
received at 0.2C.  Cooler 3 with water samples was received at 0.2C.  Custody seals were not present, however 
the coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  Laboratory blank samples were free of target analyte contamination. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform and Methylene Chloride were detected in DI Blank YOSD-1211-216 and Rinsate Blank 
YOSD-1211-217.  The Lab QC method blank was nondetect for Chloroform and Methylene Chloride.  A validation 
qualifier “U” was placed on both blanks for Methylene Chloride.  A validation qualifier “U” was placed on YOSD-
1211-216 only for Chloroform.  YOSD-1211-217 was flagged with laboratory qualifier “J” for Chloroform, as being 
estimated and below the reporting limit.  A validation qualifier was not necessary for raw soil samples because they 
were non-detect for these two analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 26-SS-A, 26-SS-C, 27-SS-A, 28-SS-A, 28-SS-B, 40-SS-B, 40-SS-C, 41-SS-A, 42-SS-A, 42-
SS-B and 43-SS-A were flagged with laboratory qualifier “S” for the surrogate % recovery for Terphenyl-d14 
(Method SW8270C) being above control limits.  A validation qualifier was not necessary because two other 
surrogates were within limits for this method.  Surrogates for Tetraethyllead were above control limits or diluted out 
for most samples in this batch, flagged with laboratory qualifiers “S” and “O”.  A validation qualifier was not used 
because all raw samples had non-detect values for Tetraethyllead.   Sample 41-SS-A was also flagged with 
laboratory qualifier “S” for the surrogate % recovery for 1-Chloro-octadecane (Method MA-EPH) and o-Terphenyl 
(Method SW8015M) for being below control limits.  The laboratory notes there was a significant precipitate from the 
solvent extract during the solvent exchanged step.  This could be sample matrix interference.   No validation qualifier 
was used. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:   Lab QC matrix spike B12110915-035AMS3 was flagged with laboratory qualifier “S” for the analyte 
Barium (SW6010B) being outside of control limits.  No validation qualifier was used because the post digestion spike 
was within limits for Barium.  Lab QC matrix spike duplicate B12110915-035AMSD was flagged with the laboratory 
qualifier “S” for the analyte Lead (SW6010B) being outside of control limits.  No validation qualifier was used 
because the post digestion spike was within control limits.     Lab QC matrix spike B12110915-027AMS was flagged 
with laboratory qualifier “S” for % recovery for the analytes Chlorethane and m+p-Xylenes (SW8260B) being just 
below control limits.  Lab QC matrix spike duplicate B12110915-027AMSD was flagged with laboratory qualifier “S” 
for % recovery for the analyte Chlorethane being just below control limits.   No validation qualifier was used because 
the LCS was within limits.  Lab QC matrix spike B12110915-035AMS and matrix spike duplicate B12110915-
035AMSD were flagged with laboratory qualifier “S” for the analyte Naphthalene (Method MA-VPH) for being below 
control limits.  The LCS was within limits.  This could be related to positive matrix interference.  No validation 
qualifier was used.  Lab QC matrix spike B12110915-001AMS was flagged with the laboratory qualifier “S” for the 
analytes C19 to C36 Aliphatics (above control limits) and n-Nonane (below control limits).  No validation qualifier 
was used because the duplicate and LCS came within limits for the analyte C19 to C36 Aliphatics.  Lab QC matrix 
spike B12110915-015AMS was flagged with laboratory qualifier “S” for the analytes Anthracene, 
Benzo(a)anthracene, Benzo(a)pyrene, Chrysene, Dibenzo(a,h)anthracene, Fluroanthene, and Pyrene.    Lab QC 
matrix spike duplicate B12110915-015AMSD was flagged with laboratory qualifier “S” for the analytes Anthracene, 
Benzo(a)anthracene, Benzo(a)pyrene,  Benzo(b)fluoranthene, Benzo(g,h,i)perylene, Chrysene, 
Dibenzo(a,h)anthracene, Fluroanthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene.   No validation qualifier 
was used because the LCS was within limits for these analytes.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample 42-SS-C and its duplicate 42-SS-CD had an RPD of 45% for the analyte Lead-Sieved 
(SW6010B).  A validation qualifier “J” was placed on all associated raw soil samples for this analyte.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
26-SS-A-Sieved Soil B12110915-002 SW6010B Lead-Sieved 1870 mg/kg J RPD
26-SS-B-Sieved Soil B12110915-004 SW6010B Lead-Sieved 1870 mg/kg J RPD
26-SS-C-Sieved Soil B12110915-006 SW6010B Lead-Sieved 3080 mg/kg J RPD
27-SS-A-Sieved Soil B12110915-008 SW6010B Lead-Sieved 439 mg/kg J RPD
28-SS-A-Sieved Soil B12110915-010 SW6010B Lead-Sieved 258 mg/kg J RPD
28-SS-B-Sieved Soil B12110915-012 SW6010B Lead-Sieved 210 mg/kg J RPD
28-SS-C-Sieved Soil B12110915-014 SW6010B Lead-Sieved 303 mg/kg J RPD
40-SS-A-Sieved Soil B12110915-016 SW6010B Lead-Sieved 490 mg/kg J RPD
40-SS-B-Sieved Soil B12110915-018 SW6010B Lead-Sieved 751 mg/kg J RPD
40-SS-C-Sieved Soil B12110915-020 SW6010B Lead-Sieved 656 mg/kg J RPD
41-SS-A-Sieved Soil B12110915-022 SW6010B Lead-Sieved 2590 mg/kg J RPD
42-SS-A-Sieved Soil B12110915-024 SW6010B Lead-Sieved 5770 mg/kg J RPD
42-SS-B-Sieved Soil B12110915-026 SW6010B Lead-Sieved 3930 mg/kg J RPD
43-SS-A-Sieved Soil B12110915-032 SW6010B Lead-Sieved 465 mg/kg J RPD
43-SS-B-Sieved Soil B12110915-034 SW6010B Lead-Sieved 805 mg/kg J RPD
43-SS-C-Sieved Soil B12110915-036 SW6010B Lead-Sieved 290 mg/kg J RPD
42-SS-C Sieved Soil B12110915-028 SW6010B Lead-Sieved 1280 mg/kg J RPD

42-SS-CD Sieved Soil B12110915-030 SW6010B Lead-Sieved 2020 mg/kg J RPD
YOSD-2011-216 Water B12110910-001 SW8260B Chloroform 0.73 ug/L U
YOSD-2011-216 Water B12110910-001 SW8260B Methylene chloride 1.3 ug/L U
YOSD-2011-217 Water B12110910-002 SW8260B Methylene Chloride 0.74 ug/L U
Validation Qualifer Definitions:

U Blank Exceedance
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/27/2012 

Verified By/Date Verified:  Angela Roddy 01/15/2013 

 

Sample End Date:  11/28/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil TEL4-SS-A 11/27/2012 B12112136 B12112136-001
2 Soil TEL4-SS-A-Sieved 11/27/2012 B12112136 B12112136-002
3 Soil TEL5-SS-A 11/27/2012 B12112136 B12112136-003
4 Soil TEL5-SS-A-Sieved 11/27/2012 B12112136 B12112136-004
5 Soil TEL9-SS-A 11/27/2012 B12112136 B12112136-005
6 Soil TEL9-SS-A-Sieved 11/27/2012 B12112136 B12112136-006
7 Soil TEL10-SS-A 11/27/2012 B12112136 B12112136-007
8 Soil TEL10-SS-A-Sieved 11/27/2012 B12112136 B12112136-008
9 Soil TEL10-SS-B 11/27/2012 B12112136 B12112136-009
10 Soil TEL10-SS-B-Sieved 11/27/2012 B12112136 B12112136-010
11 Soil TEL10-SS-BD 11/27/2012 B12112136 B12112136-011
12 Soil TEL10-SS-BD-Sieved 11/27/2012 B12112136 B12112136-012
13 Soil TEL10-SS-C 11/27/2012 B12112136 B12112136-013
14 Soil TEL10-SS-C-Sieved 11/27/2012 B12112136 B12112136-014
15 Soil TEL14-SS-A 11/27/2012 B12112136 B12112136-015
16 Soil TEL14-SS-A-Sieved 11/27/2012 B12112136 B12112136-016
17 Soil TEL15-SS-A 11/27/2012 B12112136 B12112136-017
18 Soil TEL15-SS-A-Sieved 11/27/2012 B12112136 B12112136-018
19 Soil TEL19-SS-A 11/27/2012 B12112136 B12112136-019
20 Soil TEL19-SS-A-Sieved 11/27/2012 B12112136 B12112136-020
21 Soil TEL20-SS-A 11/27/2012 B12112136 B12112136-021
22 Soil TEL20-SS-A-Sieved 11/27/2012 B12112136 B12112136-022
23 Soil TEL24-SS-A 11/27/2012 B12112136 B12112136-023
24 Soil TEL24-SS-A-Sieved 11/27/2012 B12112136 B12112136-024
25 Soil TEL25-SS-A 11/27/2012 B12112136 B12112136-025
26 Soil TEL25-SS-A-Sieved 11/27/2012 B12112136 B12112136-026
27 Water-Rinsate Blank YOSD-1211-301 11/28/2012 B12112286 B12112286-001
28 Water-DI Blank YOSD-1211-302 11/28/2012 B12112286 B12112286-002
29 Water-Rinsate Blank YOSD-1211-303 11/28/2012 B12112286 B12112286-003
30 Water-DI Blank YOSD-1211-304 11/28/2012 B12112286 B12112286-004

Samples Analyzed

 

 
 Methods and Parameter Groups Verified:  Moisture-SW3550A; Total Metals-EPA 

SW846, SW6010B, SW6020, Semi-Volatile Organic Compounds-low conc-SW8270C; 
Water:  Total Metals-E200.8. 

 
 Laboratory Project Ids:  B12112136 and B12112286 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

 A The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not  calculated. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Cooler 1 with soil samples was received at 0.4C.  
Cooler 2 with water samples was received at 0.1C.  Custody seals were not present, however the coolers were 
hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.   
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  Laboratory blank samples were free of target analyte contamination. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  Field blank samples were free of target analyte contamination. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples TEL9-SS-A and TEL10-SS-A were flagged with laboratory qualifier “S” for the surrogate % 
recovery for 2-Fluorobiphenyl (Method SW8270C) being just below control limits at 66%( 67-102%).  No validation 
qualifier was used because the associated target compound Tetraethyllead was not detected in raw samples. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 
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Comments:  LCS-67402 (SW8270C) was flagged with laboratory qualifier “S” for the surrogate 2-Fluorobiphenyl 
being just below control limits at 66% (67-102%).  No validation qualifier was used because raw samples did not 
detect the associated target compound Tetraethyllead. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments: Lab QC matrix spike B12112136-021AMS3 was flagged with the laboratory qualifier “S” for the analyte 
Lead (SW6020) being above control limits.  No validation qualifier was used because the MS/MSD was rerun and 
within control limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Blind field duplicates were within control limits for RPDS.  However, per the QAPP blind field duplicates 
should have different sample numbers. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a  
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/28/2012 

Verified By/Date Verified:  Angela Roddy 01/15/2013 

 

Sample End Date:  11/28/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil TEL1-SS-A 11/28/2012 B12112287 B12112287-001
2 Soil TEL1-SS-A-Sieved 11/28/2012 B12112287 B12112287-002
3 Soil TEL2-SS-A 11/28/2012 B12112287 B12112287-003
4 Soil TEL2-SS-A-Sieved 11/28/2012 B12112287 B12112287-004
5 Soil TEL-SSS-A 11/28/2012 B12112287 B12112287-005
6 Soil TEL3-SSS-A-Sieved 11/28/2012 B12112287 B12112287-006
7 Soil TEL6-SS-A 11/28/2012 B12112287 B12112287-007
8 Soil TEL6-SS-A-Sieved 11/28/2012 B12112287 B12112287-008
9 Soil TEL6-SS-B 11/28/2012 B12112287 B12112287-009
10 Soil TEL6-SS-B-Sieved 11/28/2012 B12112287 B12112287-010
11 Soil TEL6-SS-C 11/28/2012 B12112287 B12112287-011
12 Soil TEL6-SS-C-Sieved 11/28/2012 B12112287 B12112287-012
13 Soil TEL6-SS-CD 11/28/2012 B12112287 B12112287-013
14 Soil TEL6-SS-CD-Sieved 11/28/2012 B12112287 B12112287-014
15 Soil TEL7-SS-A 11/28/2012 B12112287 B12112287-015
16 Soil TEL7-SS-A-Sieved 11/28/2012 B12112287 B12112287-016
17 Soil TEL8-SS-A 11/28/2012 B12112287 B12112287-017
18 Soil TEL8-SS-A-Sieved 11/28/2012 B12112287 B12112287-018
19 Soil TEL11-SS-A 11/28/2012 B12112287 B12112287-019
20 Soil TEL11-SS-A-Sieved 11/28/2012 B12112287 B12112287-020
21 Soil TEL12-SS-A 11/28/2012 B12112287 B12112287-021
22 Soil TEL12-SS-A-Sieved 11/28/2012 B12112287 B12112287-022
23 Soil TEL13-SS-A 11/28/2012 B12112287 B12112287-023
24 Soil TEL13-SS-A-Sieved 11/28/2012 B12112287 B12112287-024
25 Soil TEL17-SS-A 11/28/2012 B12112287 B12112287-025
26 Soil TEL17-SS-A-Sieved 11/28/2012 B12112287 B12112287-026
27 Soil TEL16-SS-A 11/28/2012 B12112287 B12112287-027
28 Soil TEL16-SS-A-Sieved 11/28/2012 B12112287 B12112287-028
29 Soil TEL18-SS-A 11/28/2012 B12112287 B12112287-029
30 Soil TEL18-SS-A-Sieved 11/28/2012 B12112287 B12112287-030
31 Soil TEL21-SS-A 11/28/2012 B12112287 B12112287-031

Samples Analyzed
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32 Soil TEL21-SS-A-Sieved 11/28/2012 B12112287 B12112287-032
33 Soil TEL22-SS-A 11/28/2012 B12112287 B12112287-033
34 Soil TEL22-SS-A-Sieved 11/28/2012 B12112287 B12112287-034
35 Soil TEL22-SS-B 11/28/2012 B12112287 B12112287-035
36 Soil TEL22-SS-B-Sieved 11/28/2012 B12112287 B12112287-036
37 Soil TEL22-SS-C 11/28/2012 B12112287 B12112287-037
38 Soil TEL22-SS-C-Sieved 11/28/2012 B12112287 B12112287-038
39 Soil TEL23-SS-A 11/28/2012 B12112287 B12112287-039
40 Soil TEL23-SS-A-Sieved 11/28/2012 B12112287 B12112287-040
41 Water-Rinsate Blank YOSD-1211-301 11/28/2012 B12112286 B12112286-001
42 Water-DI Blank YOSD-1211-302 11/28/2012 B12112286 B12112286-002
43 Water-Rinsate Blank YOSD-1211-303 11/28/2012 B12112286 B12112286-003
44 Water-DI Blank YOSD-1211-304 11/28/2012 B12112286 B12112286-004

 

 
 Methods and Parameter Groups Verified:  Moisture-SW3550A; Total Metals-EPA 

SW846, SW6010B, SW6020, Semi-Volatile Organic Compounds-low conc-SW8270C; 
Water:  Total Metals-E200.8. 

 
 Laboratory Project Ids:  B12112287 and B12112286 
 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 
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Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 N/A 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  Make note that TEL3-SSS-A was typed as shown, 
which is different than field notes.  Also, make note YOSD-1211-301 and YOSD-1211-302 are written YOSD-1211-
310 and YOSD-1211-311 in field notes. 
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3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Coolers 1 and 2 with soil samples were received 
at 0.3C and 0.2C respectively.  Cooler 3 with water samples was received at 0.1C.  Custody seals were not 
present, however the coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  Laboratory blank samples were free of target analyte contamination. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

X Yes  No AR Initials 

Comments:  Field blank samples were free of target analyte contamination. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  Surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments: Lab QC matrix spike B12120076-009AMS3 and matrix spike duplicate B12120076-009AMSD were 
flagged with the laboratory qualifier “S” for the analyte Lead (SW6010B) being below control limits.  No validation 
qualifier was used because the MS/MSDs were repeated multiple times for this batch and were within control limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 
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18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Blind field duplicates were within control limits for RPDS.  However, per the QAPP blind field duplicates 
should have different sample numbers. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

 

 

 

 

 

 



Page 1 of 9 

ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/29/2012 

Verified By/Date Verified:  Angela Roddy 01/15/2013 

 

Sample End Date:  11/30/2012 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil PS2-SS-A 11/29/2012 B12112403 B12112403-001
2 Soil PS2-SS-A Sieved 11/29/2012 B12112403 B12112403-002
3 Soil PS2-SS-B 11/29/2012 B12112403 B12112403-003
4 Soil PS2-SS-B Sieved 11/29/2012 B12112403 B12112403-004
5 Soil PS2-SS-C 11/29/2012 B12112403 B12112403-005
6 Soil PS2-SS-C Sieved 11/29/2012 B12112403 B12112403-006
7 Soil PS3-SS-A 11/29/2012 B12112403 B12112403-007
8 Soil PS3-SS-A Sieved 11/29/2012 B12112403 B12112403-008
9 Soil PS4-SS-A 11/29/2012 B12112403 B12112403-009
10 Soil PS4-SS-A Sieved 11/29/2012 B12112403 B12112403-010
11 Soil PS6-SS-A 11/29/2012 B12112403 B12112403-011
12 Soil PS6-SS-A Sieved 11/29/2012 B12112403 B12112403-012
13 Soil PS7-SS-A 11/29/2012 B12112403 B12112403-013
14 Soil PS7-SS-A Sieved 11/29/2012 B12112403 B12112403-014
15 Soil PS8-SS-A 11/29/2012 B12112403 B12112403-015
16 Soil PS8-SS-A Sieved 11/29/2012 B12112403 B12112403-016
17 Soil PS9-SS-A 11/29/2012 B12112403 B12112403-017
18 Soil PS9-SS-A Sieved 11/29/2012 B12112403 B12112403-018
19 Soil PS10-SS-A 11/29/2012 B12112403 B12112403-019
20 Soil PS10-SS-A Sieved 11/29/2012 B12112403 B12112403-020
21 Soil PS11-SS-A 11/29/2012 B12112403 B12112403-021
22 Soil PS11-SS-A Sieved 11/29/2012 B12112403 B12112403-022
23 Soil PS11-SS-B 11/29/2012 B12112403 B12112403-023
24 Soil PS11-SS-B Sieved 11/29/2012 B12112403 B12112403-024
25 Soil PS11-SS-C 11/29/2012 B12112403 B12112403-025
26 Soil PS11-SS-C Sieved 11/29/2012 B12112403 B12112403-026
27 Soil PS11-SS-CD 11/29/2012 B12112403 B12112403-027
28 Soil PS11-SS-CD Sieved 11/29/2012 B12112403 B12112403-028
29 Soil PS1-SS-A 11/29/2012 B12112403 B12112403-029
30 Soil PS1-SS-A Sieved 11/29/2012 B12112403 B12112403-030
31 Soil PS5-SS-A 11/29/2012 B12112403 B12112403-031
32 Soil PS5-SS-A Sieved 11/29/2012 B12112403 B12112403-032
33 Soil PS12-SS-A 11/29/2012 B12112403 B12112403-033
34 Soil PS12-SS-A Sieved 11/29/2012 B12112403 B12112403-034
35 Soil PS13-SS-A 11/29/2012 B12112403 B12112403-035

Samples Analyzed
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36 Soil PS13-SS-A Sieved 11/29/2012 B12112403 B12112403-036
37 Soil PS14-SS-A 11/29/2012 B12112403 B12112403-037
38 Soil PS14-SS-A Sieved 11/29/2012 B12112403 B12112403-038
39 Soil PS15-SS-A 11/29/2012 B12112403 B12112403-039
40 Soil PS15-SS-A Sieved 11/29/2012 B12112403 B12112403-040
41 Soil PS16-SS-A 11/29/2012 B12112403 B12112403-041
42 Soil PS16-SS-A Sieved 11/29/2012 B12112403 B12112403-042
43 Soil PS17-SS-A 11/29/2012 B12112403 B12112403-043
44 Soil PS17-SS-A Sieved 11/29/2012 B12112403 B12112403-044
45 Soil PS18-SS-A 11/29/2012 B12112403 B12112403-045
46 Soil PS18-SS-A Sieved 11/29/2012 B12112403 B12112403-046
47 Soil PS19-SS-A 11/29/2012 B12112403 B12112403-047
48 Soil PS19-SS-A Sieved 11/29/2012 B12112403 B12112403-048
49 Soil PS20-SS-A 11/29/2012 B12112403 B12112403-049
50 Soil PS20-SS-A Sieved 11/29/2012 B12112403 B12112403-050
51 Soil PS21-SS-A 11/29/2012 B12112403 B12112403-051
52 Soil PS21-SS-A Sieved 11/29/2012 B12112403 B12112403-052
53 Soil PS22-SS-A 11/29/2012 B12112403 B12112403-053
54 Soil PS22-SS-A Sieved 11/29/2012 B12112403 B12112403-054
55 Soil PS22-SS-B 11/29/2012 B12112403 B12112403-055
56 Soil PS22-SS-B Sieved 11/29/2012 B12112403 B12112403-056
57 Soil PS22-SS-C 11/29/2012 B12112403 B12112403-057
58 Soil PS22-SS-C Sieved 11/29/2012 B12112403 B12112403-058
59 Soil PS23-SS-A 11/29/2012 B12112403 B12112403-059
60 Soil PS23-SS-A Sieved 11/29/2012 B12112403 B12112403-060
61 Water-Rinsate Blank YOSD-1211-401 11/29/2012 B12112410 B12112410-001
62 Water-DI Blank YOSD-1211-402 11/29/2012 B12112410 B12112410-002
63 Water-Rinsate Blank YOSD-1211-403 11/30/2012 B12112410 B12112410-003
64 Water-DI Blank YOSD-1211-404 11/30/2012 B12112410 B12112410-004
65 Water-DI Blank YOSD-1211-405 11/30/2012 B12112410 B12112410-005
66 Water-Rinsate Blank YOSD-1211-406 11/30/2012 B12112410 B12112410-006
67 Water-Trip Blank TB102512TSSHP0259A 11/29/2012 B12112410 B12112410-007

 
 Methods and Parameter Groups Verified:  Moisture-SW3550A; Total Metals-EPA 

SW846, SW6010B, SW6020, Volatiles (VOC)-SW8260B.  Water:  Total Metals-E200.8, 
E747.1A 

 
 Laboratory Project Ids:  B12112403 and B12112410 
 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 
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Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  

 A   The analyte level was greater than four times the spike level.  In accordance with the method %  percent 
recovery is not  calculated. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 S    Spike recovery outside of advisory limits. 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 
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The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Coolers 1 and 2 with soil samples were received 
at 0.4 and 0.6C respectively.  Cooler 3 with water samples was received at 1.0C.  Custody seals were not present, 
however the coolers were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 
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11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Barium and Silver (SW6010B/SW6020) were detected in Method Blanks MB-67544 and MB-67569.  
No validation qualifier was used because Barium results in raw samples were >10x the reporting limit and raw 
samples were nondetect for Silver.  Chromium (SW6020) was detected in Method Blank MB-6758.  No validation 
qualifier was used because sample results were >10x the reporting limit for Chromium.  Arsenic and Selenium 
(SW6020) were detected in Method Blank MB-67544.  No validation qualifier was used because sample results 
were >10x the reporting limit for Arsenic and samples were nondetect for Selenium. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform (SW8260B) was detected in blanks YOSD-211-401 and YOSD-211-402.  A validation 
qualifier “U” is placed on the both blanks for this analyte.  A validation qualifier was not necessary for raw soil 
samples because they were non-detect for this analyte.  Bromodichloromethane and Chloromethane were detected 
in blanks YOSD-211-401 and YOSD-211-402 and flagged with laboratory qualifier “J”.  A validation qualifier was not 
necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples PS2-SS-C and PS3-SS-A were flagged with laboratory qualifier “S” for surrogates 
Dibromofluoromethane and Tolune-d8 (SW8260B) being above control limits.  No validation qualifier was used 
because other surrogates were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike B12112403-053AMS3 was flagged with laboratory qualifier “S” for the analyte 
Silver being below control limits.  No validation qualifier was used because the post digestion spike was within limits.  
Lab QC matrix spike duplicate B12120248-001AMSD was flagged with laboratory qualifier “S” for the analyte 
Barium being outside of control limits.  No validation qualifier was used because the post digestion spike was within 
limits.  Lab QC matrix spike B12112403-053AMS3 and matrix spike duplicate B12112403-053AMSD were flagged 
with laboratory qualifier “S” for the analyte Barium being above control limits.  No validation qualifier was used 
because the post digestion spike was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample PS11-SS-C and its PS11-SS-D were outside of control limits for RPDs for the analytes 
Moisture (SW3550A) (129%) and Lead (SW6010B-Sieved) (74%).  A validation qualifier “J” was placed on all 
associated raw soil sample for these analytes. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on  
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
PS10-SS-A-Sieved Soil B12112403-020 SW6010B Lead-Sieved 854 mg/kg J RPD
PS11-SS-A-Sieved Soil B12112403-022 SW6010B Lead-Sieved 94 mg/kg J RPD
PS11-SS-B-Sieved Soil B12112403-024 SW6010B Lead-Sieved 140 mg/kg J RPD

PS11-SS-CD-Sieved Soil B12112403-028 SW6010B Lead-Sieved 72 mg/kg J RPD
PS11-SS-C-Sieved Soil B12112403-026 SW6010B Lead-Sieved 33 mg/kg J RPD
PS12-SS-A-Sieved Soil B12112403-034 SW6010B Lead-Sieved 112 mg/kg J RPD
PS13-SS-A-Sieved Soil B12112403-036 SW6010B Lead-Sieved 227 mg/kg J RPD
PS14-SS-A-Sieved Soil B12112403-038 SW6010B Lead-Sieved 885 mg/kg J RPD
PS15-SS-A-Sieved Soil B12112403-040 SW6010B Lead-Sieved 4070 mg/kg J RPD
PS16-SS-A-Sieved Soil B12112403-042 SW6010B Lead-Sieved 88 mg/kg J RPD
PS17-SS-A-Sieved Soil B12112403-044 SW6010B Lead-Sieved 45 mg/kg J RPD
PS18-SS-A-Sieved Soil B12112403-046 SW6010B Lead-Sieved 1320 mg/kg J RPD
PS19-SS-A-Sieved Soil B12112403-048 SW6010B Lead-Sieved 1280 mg/kg J RPD
PS1-SS-A-Sieved Soil B12112403-030 SW6010B Lead-Sieved 62 mg/kg J RPD
PS20-SS-A-Sieved Soil B12112403-050 SW6010B Lead-Sieved 519 mg/kg J RPD
PS21-SS-A-Sieved Soil B12112403-052 SW6010B Lead-Sieved 228 mg/kg J RPD
PS22-SS-A-Sieved Soil B12112403-054 SW6010B Lead-Sieved 78 mg/kg J RPD
PS22-SS-B-Sieved Soil B12112403-056 SW6010B Lead-Sieved 92 mg/kg J RPD
PS22-SS-C-Sieved Soil B12112403-058 SW6010B Lead-Sieved 21 mg/kg J RPD
PS23-SS-A-Sieved Soil B12112403-060 SW6010B Lead-Sieved 491 mg/kg J RPD
PS2-SS-A-Sieved Soil B12112403-002 SW6010B Lead-Sieved 434 mg/kg J RPD
PS2-SS-B-Sieved Soil B12112403-004 SW6010B Lead-Sieved 61 mg/kg J RPD
PS2-SS-C-Sieved Soil B12112403-006 SW6010B Lead-Sieved 24 mg/kg J RPD
PS3-SS-A-Sieved Soil B12112403-008 SW6010B Lead-Sieved 112 mg/kg J RPD
PS4-SS-A-Sieved Soil B12112403-010 SW6010B Lead-Sieved 66 mg/kg J RPD
PS5-SS-A-Sieved Soil B12112403-032 SW6010B Lead-Sieved 113 mg/kg J RPD
PS6-SS-A-Sieved Soil B12112403-012 SW6010B Lead-Sieved 195 mg/kg J RPD
PS7-SS-A-Sieved Soil B12112403-014 SW6010B Lead-Sieved 135 mg/kg J RPD
PS8-SS-A-Sieved Soil B12112403-016 SW6010B Lead-Sieved 312 mg/kg J RPD
PS9-SS-A-Sieved Soil B12112403-018 SW6010B Lead-Sieved 298 mg/kg J RPD

PS10-SS-A Soil B12112403-019 SW3550A Moisture by wt % 7.6 % J RPD
PS11-SS-A Soil B12112403-021 SW3550A Moisture by wt % 5.6 % J RPD
PS11-SS-B Soil B12112403-023 SW3550A Moisture by wt % 3.7 % J RPD
PS11-SS-C Soil B12112403-025 SW3550A Moisture by wt % 2.8 % J RPD

PS11-SS-CD Soil B12112403-027 SW3550A Moisture by wt % 13 % J RPD
PS12-SS-A Soil B12112403-033 SW3550A Moisture by wt % 13 % J RPD
PS13-SS-A Soil B12112403-035 SW3550A Moisture by wt % 7.8 % J RPD
PS14-SS-A Soil B12112403-037 SW3550A Moisture by wt % 3.9 % J RPD
PS15-SS-A Soil B12112403-039 SW3550A Moisture by wt % 3.6 % J RPD
PS16-SS-A Soil B12112403-041 SW3550A Moisture by wt % 4.6 % J RPD
PS17-SS-A Soil B12112403-043 SW3550A Moisture by wt % 8.5 % J RPD
PS18-SS-A Soil B12112403-045 SW3550A Moisture by wt % 10 % J RPD
PS19-SS-A Soil B12112403-047 SW3550A Moisture by wt % 14 % J RPD
PS1-SS-A Soil B12112403-029 SW3550A Moisture by wt % 4.5 % J RPD
PS20-SS-A Soil B12112403-049 SW3550A Moisture by wt % 8 % J RPD
PS21-SS-A Soil B12112403-051 SW3550A Moisture by wt % 8.1 % J RPD
PS22-SS-A Soil B12112403-053 SW3550A Moisture by wt % 5.6 % J RPD
PS22-SS-B Soil B12112403-055 SW3550A Moisture by wt % 13 % J RPD
PS22-SS-C Soil B12112403-057 SW3550A Moisture by wt % 14 % J RPD
PS23-SS-A Soil B12112403-059 SW3550A Moisture by wt % 10 % J RPD
PS2-SS-A Soil B12112403-001 SW3550A Moisture by wt % 8.5 % J RPD
PS2-SS-B Soil B12112403-003 SW3550A Moisture by wt % 13 % J RPD
PS2-SS-C Soil B12112403-005 SW3550A Moisture by wt % 13 % J RPD
PS3-SS-A Soil B12112403-007 SW3550A Moisture by wt % 5.2 % J RPD

Validator Qualified Analytical Results
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PS4-SS-A Soil B12112403-009 SW3550A Moisture by wt % 5.4 % J RPD

PS5-SS-A Soil B12112403-031 SW3550A Moisture by wt % 8.5 % J RPD

PS6-SS-A Soil B12112403-011 SW3550A Moisture by wt % 11 % J RPD

PS7-SS-A Soil B12112403-013 SW3550A Moisture by wt % 6.3 % J RPD

PS8-SS-A Soil B12112403-015 SW3550A Moisture by wt % 7.1 % J RPD

PS9-SS-A Soil B12112403-017 SW3550A Moisture by wt % 11 % J RPD

YOSD-1211-402 Water-DI Blank B12112410-002 SW8260B Chloroform 6.8 ug/L U

YOSD-1211-401 Water-Rinsate Blank B12112410-001 SW8260B Chloroform 6.3 ug/L U

U
J

Validation Qualifer Definitions:
Blank Exceedance
QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  11/29/2012 

Verified By/Date Verified:  Angela Roddy 01/15/2013 

 

Sample End Date:  11/30/2012 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil PS24-SS-A 11/30/2012 B12112415 B12112415-001
2 Soil PS24-SS-A-Sieved 11/30/2012 B12112415 B12112415-002
3 Soil PS25-SS-A 11/30/2012 B12112415 B12112415-003
4 Soil PS25-SS-A-Sieved 11/30/2012 B12112415 B12112415-004
5 Soil PS26-SS-A 11/30/2012 B12112415 B12112415-005
6 Soil PS26-SS-A-Sieved 11/30/2012 B12112415 B12112415-006
7 Soil PS27-SS-A 11/30/2012 B12112415 B12112415-007
8 Soil PS27-SS-A-Sieved 11/30/2012 B12112415 B12112415-008
9 Soil PS28-SS-A 11/30/2012 B12112415 B12112415-009
10 Soil PS28-SS-A-Sieved 11/30/2012 B12112415 B12112415-010
11 Soil PS29-SS-A 11/30/2012 B12112415 B12112415-011
12 Soil PS29-SS-A-Sieved 11/30/2012 B12112415 B12112415-012
13 Soil PS29-SS-B 11/30/2012 B12112415 B12112415-013
14 Soil PS29-SS-B-Sieved 11/30/2012 B12112415 B12112415-014
15 Soil PS29-SS-C 11/30/2012 B12112415 B12112415-015
16 Soil PS29-SS-C-Sieved 11/30/2012 B12112415 B12112415-016
17 Soil PS29-SS-CD 11/30/2012 B12112415 B12112415-017
18 Soil PS29-SS-CD-Sieved 11/30/2012 B12112415 B12112415-018
19 Soil PS30-SS-A 11/30/2012 B12112415 B12112415-019
20 Soil PS30-SS-A-Sieved 11/30/2012 B12112415 B12112415-020
21 Soil PS31-SS-A 11/30/2012 B12112415 B12112415-021
22 Soil PS31-SS-A-Sieved 11/30/2012 B12112415 B12112415-022
23 Soil PS32-SS-A 11/30/2012 B12112415 B12112415-023
24 Soil PS32-SS-A-Sieved 11/30/2012 B12112415 B12112415-024
25 Soil PS33-SS-A 11/30/2012 B12112415 B12112415-025
26 Soil PS33-SS-A-Sieved 11/30/2012 B12112415 B12112415-026
27 Soil PS34-SS-A 11/30/2012 B12112415 B12112415-027

Samples Analyzed
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28 Soil PS34-SS-A-Sieved 11/30/2012 B12112415 B12112415-028
29 Soil PS35-SS-A 11/30/2012 B12112415 B12112415-029
30 Soil PS35-SS-A-Sieved 11/30/2012 B12112415 B12112415-030
31 Soil PS35-SS-AD 11/30/2012 B12112415 B12112415-031
32 Soil PS35-SS-AD-Sieved 11/30/2012 B12112415 B12112415-032
33 Water-Rinsate Blank YOSD-1211-401 11/29/2012 B12112410 B12112410-001
34 Water-DI Blank YOSD-1211-402 11/29/2012 B12112410 B12112410-002
35 Water-Rinsate Blank YOSD-1211-403 11/30/2012 B12112410 B12112410-003
36 Water-DI Blank YOSD-1211-404 11/30/2012 B12112410 B12112410-004
37 Water-DI Blank YOSD-1211-405 11/30/2012 B12112410 B12112410-005
38 Water-Rinsate Blank YOSD-1211-406 11/30/2012 B12112410 B12112410-006
39 Water-Trip Blank TB102512TSSHP0259A 11/29/2012 B12112410 B12112410-007

 
 Methods and Parameter Groups Verified:  Moisture-SW3550A; Total Metals-EPA 

SW846, SW6010B, SW6020, Semi-Volatile Organic Compounds-low conc-SW8270C; 
Volatiles (VOC)-SW8260B.  Water:  Total Metals-E200.8, E747.1A 

 
 Laboratory Project Ids:  B12112415 and B12112410 
 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 
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Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

VERIFICATION CRITERIA CHECK 

Laboratory qualifiers used in this review:   

  

 A   The analyte level was greater than four times the spike level.  In accordance with the method %  percent 
recovery is not  calculated. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD. 

 S    Spike recovery outside of advisory limits 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 
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4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Samples were received intact and in good condition.  Coolers 1 and 2 with soil samples were received 
at 0.3C.  Cooler 3 with water samples was received at 1.0C.  Custody seals were not present, however the coolers 
were hand delivered. 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records, or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.    Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks       

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Barium (SW6010B) was detected in Method Blank MB-67641.  No validation qualifier was used 
because Barium results in raw samples were >10x the reporting limit (0.02 mg-kg-dry). 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Chloroform (SW8260B) was detected in samples YOSD-1211-401 and YOSD-1211-402.  A validation 
qualifier “U” is placed on both blanks only for this analyte.  A validation qualifier was not necessary for raw soil 
samples because they were non-detect for this analyte.  Bromodichloromethane and Chloromethane (SW8260B) 
were detected in blanks YOSD-1211-401 and YOSD-1211-402 and flagged with laboratory qualifier “J”.  A validation 
qualifier was not necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  Surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC matrix spike duplicate B12112432-001AMSD was flagged with the laboratory qualifier “S” for 
the analyte Mercury (SW7471A) being above control limits.  This could be related to this QC sample and its matrix 
interference.  No validation qualifier was used because the matrix spike and LFB were within limits.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates 

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 
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18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample PS35-SS-A and its duplicate PS35-SS-AD were outside of control limits for RPDs for the 
analytes Arsenic (66%), Barium (56%), and Chromium (69%) using methods SW6010B/SW6020.  A validation 
qualifier “J” was placed on all associated raw soil samples. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

 Yes X NA AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data Review, 
document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and October 2010 
(Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not calculated. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on the 
data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier of 
“N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 
concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
PS24-SS-A Soil B12112415-001 SW6010B Arsenic 33 mg/kg J RPD
PS25-SS-A Soil B12112415-003 SW6010B Arsenic 59 mg/kg J RPD
PS26-SS-A Soil B12112415-005 SW6010B Arsenic 86 mg/kg J RPD
PS27-SS-A Soil B12112415-007 SW6010B Arsenic 55 mg/kg J RPD
PS28-SS-A Soil B12112415-009 SW6010B Arsenic 13 mg/kg J RPD
PS29-SS-A Soil B12112415-011 SW6020 Arsenic 8 mg/kg J RPD
PS29-SS-B Soil B12112415-013 SW6020 Arsenic 10 mg/kg J RPD
PS29-SS-C Soil B12112415-015 SW6020 Arsenic 9 mg/kg J RPD

PS29-SS-CD Soil B12112415-017 SW6020 Arsenic 10 mg/kg J RPD
PS30-SS-A Soil B12112415-019 SW6010B Arsenic 37 mg/kg J RPD
PS31-SS-A Soil B12112415-021 SW6010B Arsenic 46 mg/kg J RPD
PS32-SS-A Soil B12112415-023 SW6010B Arsenic 21 mg/kg J RPD
PS33-SS-A Soil B12112415-025 SW6010B Arsenic 90 mg/kg J RPD
PS34-SS-A Soil B12112415-027 SW6010B Arsenic 27 mg/kg J RPD
PS35-SS-A Soil B12112415-029 SW6010B Arsenic 22 mg/kg J RPD

PS35-SS-AD Soil B12112415-031 SW6010B Arsenic 11 mg/kg J RPD
PS24-SS-A Soil B12112415-001 SW6010B Barium 500 mg/kg J RPD
PS25-SS-A Soil B12112415-003 SW6010B Barium 597 mg/kg J RPD
PS26-SS-A Soil B12112415-005 SW6010B Barium 324 mg/kg J RPD
PS27-SS-A Soil B12112415-007 SW6010B Barium 289 mg/kg J RPD
PS28-SS-A Soil B12112415-009 SW6010B Barium 374 mg/kg J RPD
PS29-SS-A Soil B12112415-011 SW6010B Barium 380 mg/kg J RPD
PS29-SS-B Soil B12112415-013 SW6010B Barium 277 mg/kg J RPD
PS29-SS-C Soil B12112415-015 SW6010B Barium 194 mg/kg J RPD

PS29-SS-CD Soil B12112415-017 SW6010B Barium 201 mg/kg J RPD
PS30-SS-A Soil B12112415-019 SW6010B Barium 376 mg/kg J RPD
PS31-SS-A Soil B12112415-021 SW6010B Barium 613 mg/kg J RPD
PS32-SS-A Soil B12112415-023 SW6010B Barium 308 mg/kg J RPD
PS33-SS-A Soil B12112415-025 SW6010B Barium 588 mg/kg J RPD
PS34-SS-A Soil B12112415-027 SW6010B Barium 503 mg/kg J RPD
PS35-SS-A Soil B12112415-029 SW6010B Barium 1220 mg/kg J RPD

PS35-SS-AD Soil B12112415-031 SW6010B Barium 684 mg/kg J RPD
PS24-SS-A Soil B12112415-001 SW6010B Chromium 37 mg/kg J RPD
PS25-SS-A Soil B12112415-003 SW6010B Chromium 39 mg/kg J RPD
PS26-SS-A Soil B12112415-005 SW6010B Chromium 23 mg/kg J RPD
PS27-SS-A Soil B12112415-007 SW6010B Chromium 23 mg/kg J RPD
PS28-SS-A Soil B12112415-009 SW6010B Chromium 31 mg/kg J RPD
PS29-SS-A Soil B12112415-011 SW6010B Chromium 31 mg/kg J RPD
PS29-SS-B Soil B12112415-013 SW6010B Chromium 26 mg/kg J RPD
PS29-SS-C Soil B12112415-015 SW6010B Chromium 31 mg/kg J RPD

PS29-SS-CD Soil B12112415-017 SW6010B Chromium 29 mg/kg J RPD
PS30-SS-A Soil B12112415-019 SW6010B Chromium 25 mg/kg J RPD
PS31-SS-A Soil B12112415-021 SW6010B Chromium 36 mg/kg J RPD
PS32-SS-A Soil B12112415-023 SW6010B Chromium 20 mg/kg J RPD
PS33-SS-A Soil B12112415-025 SW6010B Chromium 21 mg/kg J RPD
PS34-SS-A Soil B12112415-027 SW6010B Chromium 26 mg/kg J RPD
PS35-SS-A Soil B12112415-029 SW6010B Chromium 66 mg/kg J RPD

PS35-SS-AD Soil B12112415-031 SW6010B Chromium 32 mg/kg J RPD
YOSD-1211-402 Water-DI Blank B12112410-002 SW8260B Chloroform 6.8 ug/L U

YOSD-1211-401 Water-Rinsate Blank B12112410-001 SW8260B Chloroform 6.3 ug/L U
Validation Qualifer Definitions:

U Blank Exceedance
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/09/2013 

Verified By/Date Verified:  Angela Roddy 05/03/2013 

 

Sample End Date:  04/11/2013 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Water YMW-14-SS-A 4/9/2013 B13041046 B13041046-001
2 Soil YMW-14-SS-A-Sieved 4/9/2013 B13041046 B13041046-002
3 Soil YMW-14-SS-B 4/9/2013 B13041046 B13041046-003
4 Soil YMW-14-SS-B-Sieved 4/9/2013 B13041046 B13041046-004
5 Soil YMW-14-SS-C 4/9/2013 B13041046 B13041046-005
6 Soil YMW-14-SS-C-Sieved 4/9/2013 B13041046 B13041046-006
7 Soil YMW-14-SB-A 4/9/2013 B13041046 B13041046-007
8 Soil YMW-13-SS-A 4/10/2013 B13041046 B13041046-008
9 Soil YMW-13-SS-A-Sieved 4/10/2013 B13041046 B13041046-009
10 Soil YMW-13-SS-B 4/10/2013 B13041046 B13041046-010
11 Soil YMW-13-SS-B-Sieved 4/10/2013 B13041046 B13041046-011
12 Soil YMW-13-SS-C 4/10/2013 B13041046 B13041046-012
13 Soil YMW-13-SS-C-Sieved 4/10/2013 B13041046 B13041046-013
14 Soil YMW-13-SB-A1 4/10/2013 B13041046 B13041046-014
15 Soil YMW-11-SS-A 4/11/2013 B13041046 B13041046-015
16 Soil YMW-11-SS-A-Sieved 4/11/2013 B13041046 B13041046-016
17 Soil YMW-11-SS-B 4/11/2013 B13041046 B13041046-017
18 Soil YMW-11-SS-B-Sieved 4/11/2013 B13041046 B13041046-018
19 Soil YMW-11-SS-C 4/11/2013 B13041046 B13041046-019
20 Soil YMW-11-SS-C-Sieved 4/11/2013 B13041046 B13041046-020
21 Soil YMW-11-SB-A 4/11/2013 B13041046 B13041046-021
22 Soil YMW-11-SB-B 4/11/2013 B13041046 B13041046-022
23 Soil YMW-12-SS-A 4/11/2013 B13041046 B13041046-023
24 Soil YMW-12-SS-A-Sieved 4/11/2013 B13041046 B13041046-024
25 Soil YMW-12-SS-B 4/11/2013 B13041046 B13041046-025
26 Soil YMW-12-SS-B-Sieved 4/11/2013 B13041046 B13041046-026
27 Soil YMW-12-SS-C 4/11/2013 B13041046 B13041046-027
28 Soil YMW-12-SS-C-Sieved 4/11/2013 B13041046 B13041046-028
29 Soil YMW-12-SB-A 4/11/2013 B13041046 B13041046-029
30 Soil YMW-12-SB-AD 4/11/2013 B13041046 B13041046-030
31 Soil YMW-16-SS-A 4/11/2013 B13041046 B13041046-031
32 Soil YMW-16-SS-A-Sieved 4/11/2013 B13041046 B13041046-032
33 Soil YMW-16-SS-B 4/11/2013 B13041046 B13041046-033
34 Soil YMW-16-SS-B-Sieved 4/11/2013 B13041046 B13041046-034
35 Soil YMW-16-SS-C 4/11/2013 B13041046 B13041046-035
36 Soil YMW-16-SS-C-Sieved 4/11/2013 B13041046 B13041046-036
37 Soil YMW-16-SB-A 4/11/2013 B13041046 B13041046-037
38 Water-Rinsate Blank YOSD-1304-100 4/11/2013 B13041064 B13041064-001

1 YMW-13-SB-A was resampled on 4/26/2013 and renamed  YMW-13-SB-D

Samples Analyzed
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 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C;  Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 

 Laboratory Project Ids:  B13041046 and B13041064  
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification, except those values flagged with validation qualifier “R” 
listed in the table below.  Completeness is reviewed through items 2, 3, 5, 6, 7, and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A   The analyte level was greater than four times the spike level.  In accordance with the method % percent 
recovery is not calculated. 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 R Rejected 

 U Blank Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid.  Sample YMW-13-SS-C was rerun for Lead (Method SW6010B) due to its 
nonconformance per Kris Adler.  Both results are reported; however the first value has been given validation qualifier 
“R” for rejected. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.9C.  Cooler 2 arrived with a temperature of 0.7C.  Cooler 3 
arrived with a temperature of 1.6C.  Custody seals for all coolers were not present.  However, the coolers were 
hand-delivered.  Samples were received intact and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blanks MB-70540, MB-70541, and MB-
70562.  The associated soil samples do not require a qualification because Barium detections were >10x the 
method blank reporting limit. Cadmium and Silver (Method SW6010B) and Selenium (SW6020) were detected in 
Method Blank MB-70562.  The associated soil samples do not require a qualification because these analyte 
detections were either non-detected or were >10x the method blank reporting limit.   Water:  Chromium (Method 
E200.8)  was detected in Method Blank MB-70489.  The associated water sample does not require a qualification 
because Chromium was non-detected.  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method 
SW8270C) were detected in Method Blank MB-70685-70603-70528.  The laboratory flagged these analytes with a 
“B” for the associated water sample.  A laboratory qualifier “U” was placed on these analytes for the water Rinsate 
blank YOSD-1304-100. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 
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Comments:  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected in water 
Rinsate blank YOSD-1304-100.  They were flagged with a laboratory qualifier of “B” due to these analytes being 
detected in the Method Blank.   A validation qualifier “U” was placed on raw soil samples that had detections <5x 
reporting limit for these analytes, as well as the Rinsate blank itself.   Chloroform (Method SW8260B) was also 
detected in Rinsate Blank YOSD-1304-100.  A validation qualifier was not necessary on raw samples because 
Chloroform was non-detect in raw soil samples.  However, a validation qualifier “U” was placed on the Rinsate 
Blank.  Chloromethane (SW8260B) was also detected in Rinsate Blank YOSD-1304-100.  A validation qualifier was 
not necessary on the blank itself or raw samples because if a blank was flagged with a laboratory qualifier “J”, the 
result was below the reporting limit and therefore estimated.  

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Samples YMW-14-SS-A, YMW-12-SS-A,  and YMW-12-SS-B were flagged with laboratory 
qualifier “S” for the % recovery of VPH Aromatics Surrogate and VPH Aliphatics Surrogate (Method MA-VPH) being 
above control limits.  The detected associated VPH analytes were flagged with validation qualifier “J”, indicating high 
bias.  Samples YMW-14-SS-A, YMW-14-SB-A, YMW-11-SS-B, YMW-12-SS-A, YMW-12-SS-C, YMW-16-SS-A and 
YMW-16-SS-B were flagged with laboratory qualifier “S” for the % recovery of the SVOC surrogate Terphenyl-d14 
(Method SW8270C) being above control limits.  A validation qualifier was not necessary because two of the three 
surrogates were within control limits.  Sample YMW-12-SB-A and sample duplicate YMW-12-SB-AD were flagged 
with laboratory qualifier “S” for the % recovery of the SVOC surrogate Nitrobenzene-d5 (Method SW8270C) being 
outside of control limits.  A validation was not necessary because other surrogates were within limits.  Sample YMW-
16-SB-A was flagged with laboratory qualifier “S” for the % recovery of the EPH surrogate o-Terphenyl (Method MA-
EPH) being above control limits, as well as for the % recovery of the VPH Aromatics and VPH Aliphatics Surrogates 
(Method MA-VPH).  A validation qualifier “J” was placed on all detected VPH analytes, indicating high bias.  A 
validation qualifier was not necessary for the Method MA-EPH because other surrogates were within limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:   LCS-70525 was flagged with laboratory qualifier “S” for analytes 2-Chlorotoluene and 
Tetrachloroethane (Method SW8260B) for the % recovery being outside of control limits.  No validation qualifier was 
necessary because the MS/MSD were within limits and the raw samples were nondetect for these analytes. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 
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16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:   QC matrix spike B13041046-033AMS3 and matrix spike duplicate B13041046-033AMSD were flagged 
with laboratory qualifier “S” for the % recovery of the analyte Chromium (Method SW6010B) being above control 
limits.  No validation qualifier was necessary because the post digestion spike was within limits for Chromium.  QC 
matrix spike B13041046-037AMS3 and matrix spike duplicate B13041046-037AMSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte Barium (Method SW6010B) being above control limits.  No validation 
qualifier was necessary because the post digestion spike was within limits for Barium.  QC matrix spike B13041046-
007AMS was flagged with laboratory qualifier “S” for the % recovery of the analytes Acenaphthene, Chrysene, 
Fluoranthene, Indeno(1,2,3-cd)pyrene, Pyrene and the surrogate Nitrobenzene-d5 (Method SW8270C).  A 
validation qualifier was not necessary because the matrix spike was rerun with all analytes and surrogates within 
control limits.  QC matrix spike duplicate B13041046-035AMSD was flagged with laboratory qualifiers “S” and “R” for 
the % recovery of the analytes Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Fluoranthene, 
Indeno(1,2,3-cd)pyrene, and Pyrene (Method SW8270C)  being outside of control limits.  A validation qualifier was 
not necessary because the LCS was within control limits.  Water:  QC matrix spike B13041064-001DMS was 
flagged with laboratory qualifier “S” for the % recovery of the analytes 2-Chlorethyl vinyl ether, 2-Chlorotoluene, 4-
Chlorotoluene,  Dichlorodifluoromethane, Ethylbenzene, Tetrachloroethene, Toluene, and m+p-Xylenes,  (Method 
SW8260B) being outside of control limits.  No validation qualifier was necessary because the LCS was within limits 
for those analytes.  

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments: Sample YMW-12-SB-A and its duplicate YMW-12-SB-AD had an RPD of 50% for the analyte Lead 
(Method SW6010B).  A validation qualifier “J” was placed on these analytes for the respective raw samples.  Also, 
the analyte Total Extractable Hydrocarbons had an RPD of 157%, and sample duplicate YMW-12-SB-AD was given 
a validation qualifier “R” for rejected, as the ratio to the other analytes in this method was incorrect  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data 
report. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-100 Water B13041064-001 SW8270C 2-Methylnaphthalene 0.35 ug/L U
YOSD-1304-100 Water B13041064-001 SW8270C Acenaphthylene 0.22 ug/L U
YOSD-1304-100 Water B13041064-001 SW8270C Napthalene 0.40 ug/L U
YOSD-1304-100 Water B13041064-001 SW8260B Chloroform 5.6 ug/L U
YMW-16-SS-B Soil B13041046-033 SW8270C 2-Methylnaphthalene 0.076 mg/kg U
YMW-16-SS-C Soil B13041046-035 SW8270C 2-Methylnaphthalene 0.022 mg/kg U
YMW-11-SB-B Soil B13041046-022 SW8270C Acenaphthylene 0.0059 mg/kg U
YMW-12-SS-C Soil B13041046-027 SW8270C Napthalene 0.62 mg/kg U
YMW-14-SS-C Soil B13041046-005 SW8270C Napthalene 0.60 mg/kg U
YMW-14-SS-C Soil B13041046-005 SW8270C 2-Methylnaphthalene 1.4 mg/kg U
YMW-14-SS-A Soil B13041046-001 MA-VPH Benzene 0.21 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH m+p-Xylenes 0.14 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH o-Xylene 0.068 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH Xylenes, Total 0.21 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH C9 to C10 Aromatics 10 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH C5-C8 Aliphatics 47 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH C9- to C12 Aliphatics 7.5 mg/kg J High Bias
YMW-14-SS-A Soil B13041046-001 MA-VPH Total Purgeable Hydrocarbons 61 mg/kg J High Bias
YMW-12-SS-A Soil B13041046-023 MA-VPH C9 to C10 Aromatics 18 mg/kg J High Bias
YMW-12-SS-A Soil B13041046-023 MA-VPH C5-C8 Aliphatics 51 mg/kg J High Bias
YMW-12-SS-A Soil B13041046-023 MA-VPH C9- to C12 Aliphatics 45 mg/kg J High Bias
YMW-12-SS-A Soil B13041046-023 MA-VPH Total Purgeable Hydrocarbons 84 mg/kg J High Bias
YMW-12-SS-B Soil B13041046-025 MA-VPH C9 to C10 Aromatics 38 mg/kg J High Bias
YMW-12-SS-B Soil B13041046-025 MA-VPH C5-C8 Aliphatics 89 mg/kg J High Bias
YMW-12-SS-B Soil B13041046-025 MA-VPH C9 TO C12 Aliphatics 85 mg/kg J High Bias
YMW-12-SS-B Soil B13041046-025 MA-VPH Total Purgeable Hydrocarbons 158 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH m+p-Xylenes 58 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH o-Xylene 28 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH Xylenes, Total 86 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH C9 to C10 Aromatics 2660 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH C5-C8 Aliphatics 1700 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH C9 to C12 Aliphatics 3480 mg/kg J High Bias
YMW-16-SB-A Soil B13041046-037 MA-VPH Total Purgeable Hydrocarbons 8970 mg/kg J High Bias
YMW-11-SB-A Soil B13041046-021 SW6010B Lead 17 mg/kg J RPD
YMW-11-SB-B Soil B13041046-022 SW6020 Lead 8 mg/kg J RPD
YMW-11-SS-A Soil B13041046-015 SW6010B Lead 600 mg/kg J RPD
YMW-11-SS-B Soil B13041046-017 SW6010B Lead 125 mg/kg J RPD
YMW-11-SS-C Soil B13041046-019 SW6010B Lead 46 mg/kg J RPD
YMW-12-SB-A Soil B13041046-029 SW6010B Lead 12 mg/kg J RPD

YMW-12-SB-AD Soil B13041046-030 SW6010B Lead 20 mg/kg J RPD
YMW-12-SS-A Soil B13041046-023 SW6010B Lead 269 mg/kg J RPD
YMW-12-SS-B Soil B13041046-025 SW6010B Lead 151 mg/kg J RPD
YMW-12-SS-C Soil B13041046-027 SW6010B Lead 104 mg/kg J RPD
YMW-13-SS-A Soil B13041046-008 SW6010B Lead 31 mg/kg J RPD
YMW-13-SS-B Soil B13041046-010 SW6010B Lead 181 mg/kg J RPD
YMW-13-SS-C Soil B13041046-012 SW6010B Lead 37400 mg/kg R Rejected
YMW-13-SS-C Soil B13041046-012 SW6010B Lead 589 mg/kg J RPD
YMW-14-SB-A Soil B13041046-007 SW6010B Lead 36 mg/kg J RPD
YMW-14-SS-A Soil B13041046-001 SW6010B Lead 842 mg/kg J RPD
YMW-14-SS-B Soil B13041046-003 SW6010B Lead 335 mg/kg J RPD
YMW-14-SS-C Soil B13041046-005 SW6010B Lead 85 mg/kg J RPD
YMW-16-SB-A Soil B13041046-037 SW6010B Lead 31 mg/kg J RPD
YMW-16-SS-A Soil B13041046-031 SW6010B Lead 402 mg/kg J RPD

Validator Qualified Analytical Results
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YMW-16-SS-B Soil B13041046-033 SW6010B Lead 431 mg/kg J RPD
YMW-16-SS-C Soil B13041046-035 SW6010B Lead 303 mg/kg J RPD

YMW-12-SB-AD Soil B13041046-030 MA-EPH Total Extractable Hydrocarbons 16300 mg/kg R Rejected
Validation Qualifer Definitions:

J QC Exceedance
R Rejected
U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/15/2013 

Verified By/Date Verified:  Angela Roddy 05/03/2013 

 

Sample End Date:  04/19/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-17-SS-A 4/15/2013 B13041473 B13041473-001
2 Soil YMW-17-SS-A-Sieved 4/15/2013 B13041473 B13041473-002
3 Soil YMW-17-SS-B 4/15/2013 B13041473 B13041473-003
4 Soil YMW-17-SS-B-Sieved 4/15/2013 B13041473 B13041473-004
5 Soil YMW-17-SS-C 4/15/2013 B13041473 B13041473-005
6 Soil YMW-17-SS-C-Sieved 4/15/2013 B13041473 B13041473-006
7 Soil YMW-17-SB-A 4/15/2013 B13041473 B13041473-007
8 Soil YMW-17-SB-B 4/15/2013 B13041473 B13041473-008
9 Soil YMW-22-SS-A 4/17/2013 B13041474 B13041473-009
10 Soil YMW-22-SS-A-Sieved 4/17/2013 B13041473 B13041473-010
11 Soil YMW-22-SS-B 4/17/2013 B13041473 B13041473-011
12 Soil YMW-22-SS-B-Sieved 4/17/2013 B13041473 B13041473-012
13 Soil YMW-22-SS-C 4/17/2013 B13041473 B13041473-013
14 Soil YMW-22-SS-C-Sieved 4/17/2013 B13041473 B13041473-014
15 Soil YMW-22-SB-A 4/17/2013 B13041473 B13041473-015
16 Soil YMW-23-SS-A 4/17/2013 B13041473 B13041473-016
17 Soil YMW-23-SS-A-Sieved 4/17/2013 B13041473 B13041473-017
18 Soil YMW-23-SS-B 4/17/2013 B13041473 B13041473-018
19 Soil YMW-23-SS-B-Sieved 4/17/2013 B13041473 B13041473-019
20 Soil YMW-23-SS-C 4/17/2013 B13041473 B13041473-020
21 Soil YMW-23-SS-C-Sieved 4/17/2013 B13041473 B13041473-021
22 Soil YMW-23-SB-A 4/17/2013 B13041473 B13041473-022
23 Water-Rinsate Blank YOSD-1304-102 4/19/2013 B13041579 B13041579-001
24 Water-Trip Blank TB032813BTSSHP0262 4/19/2013 B13041579 B13041579-002

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C(to include 
Tetraethyllead);  Volatile Organic Compounds-SW8260B;  Water:  Total Metals-E200.8, 
E245.1. 

 
 Laboratory Project Ids:  B13041473 and B13041579 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.   

 O Diluted out 

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.6C.  Cooler 2 arrived with a temperature of 1.6C.  Cooler 3 
arrived with a temperature of 3.4 C.  Custody seals for all coolers were not present.  However, the coolers were 
hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  Fractionations and PAHs were added to the samples YMW-22-SB-A, YMW-23-SS-B, YMW-23-SS-C, 
and YMW-23-SB-A per phone call with Kris Adler on 4/23/2013.                                                                                       

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Chromium (Method SW6010B) was detected in Method Blank MB-70740.  The associated soil 
samples do not require a qualification because Chromium detections were >10x the method blank reporting limit.  
Water:  Arsenic, Cadmium, Chromium, and Lead (Method E200.8) were detected in Method Blank MB-70702.  The 
associated water sample does not require a qualification because the analytes were non-detected.  2-
Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected in Method Blank MB-
70949-70792-70657.  The laboratory flagged these analytes with a “B” for the associated water sample.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected in water 
Rinsate blank YOSD-1304-102.  It was flagged with a laboratory qualifier of “B”.   A validation qualifier “U” was 
placed on these analytes for the associated raw samples that detections <5x the reporting limits, as well as the 
Rinsate blank itself. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Soil:  Sample YMW-17-SB-A was flagged with laboratory qualifier “O” for the % recovery of the EPH 
surrogates 1-Chloro-octadecane and o-Terphenyl (Method MA-EPH) being diluted out.  No validation qualifier was 
necessary because the surrogates in the LCS were within limits for this same method.  Samples YMW-22-SS-B and 
YMW-22-SS-C were flagged with laboratory qualifier “S” for the % recovery of the VOC surrogate 
p-Bromofluorobenzene (Method SW8260B) was below control limits.  Also, sample YMW-22-SS-C was flagged with 
laboratory qualifier “S” for the % recovery of VOC surrogate Toluene-d8 (Method SW8260B) being below control 
limits.  No validation qualifier was necessary because three of the four surrogates for this method were within limits.  
Sample YMW-22-SB-A was flagged with laboratory qualifier “O” for the % recovery of the surrogates VPH Aromatics 
and VPH Aliphatics (Method MA-VPH) being diluted out.  No validation qualifier was necessary because the 
surrogates in the LCS were within limits for this same method.  Also, sample YMW-22-SB-A was flagged with 
laboratory qualifier “S” for the % recovery of the EPH surrogate o-Terphenyl (Method SW8015M) being above 
control limits.  A validation qualifier was not necessary because this method is a screen.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Water:  LCS_042313 was flagged with laboratory qualifier “S” for analyte 1,1,2,2-Tetrachloroethane 
(Method SW8260B) for the % recovery being outside of control limits.  No validation qualifier was necessary 
because the raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC matrix spike B13041473-005AMS was flagged with laboratory qualifier “S” for the % recovery 
of the analyte Total Extractable Hydrocarbons (Method SW8015M).  A validation qualifier was not necessary 
because the LCS was within limits for this analyte.  Water:  QC matrix spike B13041579-001D_MS and matrix spike 
duplicate B13041579-001D_MSD were flagged with laboratory qualifier “S” for the % recovery of the analytes 2-
Chlorethyl vinyl ether and 1,1,2,2-Tetrachlorethane (Method SW8260B) being outside of control limits.  A validation 
qualifier was not necessary because the raw water samples were nondetect for these analytes. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event a surrogate is diluted out, a laboratory qualifier “O” is placed on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-102 Water B13041579-001 SW8270C 2-Methylnaphthalene 0.36 ug/L U
YOSD-1304-102 Water B13041579-001 SW8270C Acenaphthylene 0.21 ug/L U
YOSD-1304-102 Water B13041579-001 SW8270C Napthalene 0.50 ug/L U
YMW-17-SS-A Soil B13041473-001 SW8270C 2-Methylnaphthalene 0.0099 mg/kg U
YMW-17-SS-C Soil B13041473-005 SW8270C 2-Methylnaphthalene 0.021 mg/kg U
YMW-23-SB-A Soil B13041473-022 SW8270C 2-Methylnaphthalene 0.011 mg/kg U
YMW-23-SS-C Soil B13041473-020 SW8270C 2-Methylnaphthalene 0.0099 mg/kg U
YMW-17-SS-A Soil B13041473-001 SW8270C Acenaphthylene 0.014 mg/kg U
YMW-17-SS-C Soil B13041473-005 SW8270C Napthalene 0.017 mg/kg U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/18/2013 

Verified By/Date Verified:  Angela Roddy 06/07/2013 

 

Sample End Date:  04/19/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-10-SS-A 4/18/2013 B13041580 B13041580-001
2 Soil YMW-10-SS-A-Sieved 4/18/2013 B13041580 B13041580-002
3 Soil YMW-10-SS-B 4/18/2013 B13041580 B13041580-003
4 Soil YMW-10-SS-B-Sieved 4/18/2013 B13041580 B13041580-004
5 Soil YMW-10-SS-C 4/18/2013 B13041580 B13041580-005
6 Soil YMW-10-SS-C-Sieved 4/18/2013 B13041580 B13041580-006
7 Soil YMW-10-SB-A 4/18/2013 B13041580 B13041580-007
8 Soil YMW-15-SS-A 4/18/2013 B13041580 B13041580-008
9 Soil YMW-15-SS-A-Sieved 4/18/2013 B13041580 B13041580-009
10 Soil YMW-15-SS-B 4/18/2013 B13041580 B13041580-010
11 Soil YMW-15-SS-B-Sieved 4/18/2013 B13041580 B13041580-011
12 Soil YMW-15-SS-C 4/18/2013 B13041580 B13041580-012
13 Soil YMW-15-SS-C-Sieved 4/18/2013 B13041580 B13041580-013
14 Soil YMW-15-SB-A 4/18/2013 B13041580 B13041580-014
15 Soil YMW-20-SS-A 4/18/2013 B13041580 B13041580-015
16 Soil YMW-20-SS-A-Sieved 4/18/2013 B13041580 B13041580-016
17 Soil YMW-20-SS-B 4/18/2013 B13041580 B13041580-017
18 Soil YMW-20-SS-B-Sieved 4/18/2013 B13041580 B13041580-018
19 Soil YMW-20-SS-C 4/18/2013 B13041580 B13041580-019
20 Soil YMW-20-SS-C-Sieved 4/18/2013 B13041580 B13041580-020
21 Soil YMW-20-SS-CD 4/18/2013 B13041580 B13041580-021
22 Soil YMW-20-SS-CD-Sieved 4/18/2013 B13041580 B13041580-022
23 Soil YMW-20-SB-A 4/19/2013 B13041580 B13041580-023
24 Soil YMW-20-SB-B 4/19/2013 B13041580 B13041580-024
25 Soil YMW-21-SS-A 4/19/2013 B13041580 B13041580-025
26 Soil YMW-21-SS-A-Sieved 4/19/2013 B13041580 B13041580-026
27 Soil YMW-21-SS-B 4/19/2013 B13041580 B13041580-027
28 Soil YMW-21-SS-B-Sieved 4/19/2013 B13041580 B13041580-028
29 Soil YMW-21-SS-C 4/19/2013 B13041580 B13041580-029
30 Soil YMW-21-SS-C-Sieved 4/19/2013 B13041580 B13041580-030
31 Soil YMW-21-SB-A 4/19/2013 B13041580 B13041580-031
32 Water-Rinsate Blank YOSD-1304-102 4/19/2013 B13041579 B13041579-001
33 Water-Trip Blank TB032813BTSSHP0262 4/19/2013 B13041579 B13041579-002

Samples Analyzed
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 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C(to include 
Tetraethyllead);  Volatile Organic Compounds-SW8260B;  Water:  Total Metals-E200.8, 
E245.1. 

 
 Laboratory Project Ids:  B13041580 and B13041579 

 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 
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COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.    

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 U Blank Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   
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3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 2.0C.  Cooler 2 arrived with a temperature of 1.2C.  Cooler 3 
arrived with a temperature of 3.4 C.  Custody seals for all coolers were not present.  However, the coolers were 
hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  Fractionations and PAHs were added to the samples YMW-20-SS-C and YMW-20-SS-CD per 
instructions from the client. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blanks MB-70858 and MB-70859.  The 
associated soil samples do not require a qualification because Barium detections were >10x the method blank 
reporting limit.  2-Methylnapthalene (SW8270C) was detected in Method Blank MB-70788 and the associated raw 
samples were flagged with laboratory qualifier “B”.  The same samples are flagged with validation qualifier “U” for 
Blank exceedance.   Water:  Arsenic, Cadmium, Chromium, and Lead (Method E200.8)  were detected in Method 
Blank MB-70702.  The associated water sample does not require a qualification because the analytes were non-
detected.  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected in Method 
Blank MB-70949-70792-70657.  The laboratory flagged these analytes with a “B” for the associated water sample.  
A laboratory qualifier “U” was placed on these analytes for the water Rinsate blank YOSD-1304-102. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected in water 
Rinsate blank YOSD-1304-102.  It was flagged with a laboratory qualifier of “B”.   A validation qualifier “U” was 
placed on these analytes with values <5x the reporting limit, as well as the Rinsate Blank. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Soil:  Samples YMW-15-SB-A, YMW-21-SB-A, and YMW-20-SB-A were flagged with laboratory 
qualifier “S” for the surrogates VPH Aliphatics and VPH Aromatics (Method MA-VPH) % percent recovery being 
above control limits.  Samples YMW-15-SB-A and YMW-21-SB-A were flagged with laboratory qualifier “J” for 
detected VPH analytes, indicating high bias.  Sample YMW-20-SB-A was not flagged with a validation qualifier 
because the % recoveries were just below control limits.  Sample YMW-15-SS-C was also flagged with laboratory 
qualifier “S” for the surrogate VPH Aliphatics, however was not flagged with a validation qualifier because two other 
surrogates were within limits.  Samples YMW-21-SS-B and YMW-21-SB-A were flagged with laboratory qualifier “S” 
for the surrogate o-Terphenyl (Methods SW8270C and MA-EPH) being below control limits.  No validation qualifier 
was necessary because other surrogates were within limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Water:  LCS_042313 was flagged with laboratory qualifier “S” for analyte 1,1,2,2-Tetrachloroethane 
(Method SW8260B) for the % recovery being outside of control limits.  No validation qualifier was necessary 
because the raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Soil:  Lab QC Matrix spike B1304158-012AMS3 was flagged with laboratory qualifier “S” for the 
analytes Barium, Arsenic, and Selenium (Method SW6010B/SW6020) % recovery being outside of control limits.  As 
well, the Matrix spike duplicate B1304158-012AMSD was flagged with laboratory qualifier “S” for the analytes 
Barium, Lead, Arsenic, and Selenium (Method SW6010B/SW6020) % recovery being outside of control limits.  No 
validation qualifier was necessary because the post distillation MS/MSD was within control limits for all analytes.  
Water:  QC matrix spike B13041579-001D_MS and matrix spike duplicate B13041579-001D_MSD were flagged 
with laboratory qualifier “S” for the % recovery of the analytes 2-Chlorethyl vinyl ether and 1,1,2,2-Tetrachlorethane 
(Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the raw water 
samples were nondetect for these analytes. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample YMW-20-SS-C and its duplicate YMW-20-SS-CD were flagged with validation qualifier “J” for 
RPDs being outside of control limits for the following analytes:  Phenanthrene (59%) (Method SW8270C); Barium 
(53%) and Lead (67%) (Method SW6010B); and Moisture (45%) (Method SW3550A).  For all raw samples these 
analytes are flagged with a validation qualifier “J” for QC exceedance. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-102 Water B13041579-001 SW8270C 2-Methylnaphthalene 0.36 ug/L U
YOSD-1304-102 Water B13041579-001 SW8270C Acenaphthylene 0.21 ug/L U
YOSD-1304-102 Water B13041579-001 SW8270C Napthalene 0.50 ug/L U
YMW-10-SB-A Soil B13041580-007 SW6010B Lead 43 mg/kg J RPD
YMW-10-SS-A Soil B13041580-001 SW6010B Lead 78 mg/kg J RPD
YMW-10-SS-B Soil B13041580-003 SW6010B Lead 74 mg/kg J RPD
YMW-10-SS-C Soil B13041580-005 SW6010B Lead 65 mg/kg J RPD
YMW-15-SB-A Soil B13041580-014 SW6010B Lead 20 mg/kg J RPD
YMW-15-SS-A Soil B13041580-008 SW6010B Lead 11 mg/kg J RPD
YMW-15-SS-B Soil B13041580-010 SW6010B Lead 80 mg/kg J RPD
YMW-15-SS-C Soil B13041580-012 SW6010B Lead 68 mg/kg J RPD
YMW-20-SB-A Soil B13041580-023 SW6010B Lead 81 mg/kg J RPD
YMW-20-SB-B Soil B13041580-024 SW6010B Lead 22 mg/kg J RPD
YMW-20-SS-A Soil B13041580-015 SW6010B Lead 15 mg/kg J RPD
YMW-20-SS-B Soil B13041580-017 SW6010B Lead 18 mg/kg J RPD
YMW-20-SS-C Soil B13041580-019 SW6010B Lead 143 mg/kg J RPD

YMW-20-SS-CD Soil B13041580-021 SW6010B Lead 289 mg/kg J RPD
YMW-21-SB-A Soil B13041580-031 SW6010B Lead 19300 mg/kg J RPD
YMW-21-SS-A Soil B13041580-025 SW6010B Lead 26700 mg/kg J RPD
YMW-21-SS-B Soil B13041580-027 SW6010B Lead 23600 mg/kg J RPD
YMW-21-SS-C Soil B13041580-029 SW6010B Lead 13000 mg/kg J RPD
YMW-10-SB-A Soil B13041580-007 SW6010B Barium 178 mg/kg J RPD
YMW-10-SS-A Soil B13041580-001 SW6010B Barium 235 mg/kg J RPD
YMW-10-SS-B Soil B13041580-003 SW6010B Barium 269 mg/kg J RPD
YMW-10-SS-C Soil B13041580-005 SW6010B Barium 201 mg/kg J RPD
YMW-15-SB-A Soil B13041580-014 SW6010B Barium 155 mg/kg J RPD
YMW-15-SS-A Soil B13041580-008 SW6010B Barium 148 mg/kg J RPD
YMW-15-SS-B Soil B13041580-010 SW6010B Barium 127 mg/kg J RPD
YMW-15-SS-C Soil B13041580-012 SW6010B Barium 154 mg/kg J RPD
YMW-20-SB-A Soil B13041580-023 SW6010B Barium 158 mg/kg J RPD
YMW-20-SB-B Soil B13041580-024 SW6010B Barium 127 mg/kg J RPD
YMW-20-SS-A Soil B13041580-015 SW6010B Barium 168 mg/kg J RPD
YMW-20-SS-B Soil B13041580-017 SW6010B Barium 159 mg/kg J RPD
YMW-20-SS-C Soil B13041580-019 SW6010B Barium 220 mg/kg J RPD

YMW-20-SS-CD Soil B13041580-021 SW6010B Barium 379 mg/kg J RPD
YMW-21-SB-A Soil B13041580-031 SW6010B Barium 165 mg/kg J RPD
YMW-21-SS-A Soil B13041580-025 SW6010B Barium 246 mg/kg J RPD
YMW-21-SS-B Soil B13041580-027 SW6010B Barium 219 mg/kg J RPD
YMW-21-SS-C Soil B13041580-029 SW6010B Barium 198 mg/kg J RPD
YMW-10-SB-A Soil B13041580-007 SW3550A MOISTURE % BY WT. 5.2 % J RPD
YMW-10-SS-A Soil B13041580-001 SW3550A MOISTURE % BY WT. 6.3 % J RPD
YMW-10-SS-B Soil B13041580-003 SW3550A MOISTURE % BY WT. 20 % J RPD
YMW-10-SS-C Soil B13041580-005 SW3550A MOISTURE % BY WT. 6.8 % J RPD
YMW-15-SB-A Soil B13041580-014 SW3550A MOISTURE % BY WT. 20 % J RPD
YMW-15-SS-A Soil B13041580-008 SW3550A MOISTURE % BY WT. 17 % J RPD
YMW-15-SS-B Soil B13041580-010 SW3550A MOISTURE % BY WT. 9.6 % J RPD
YMW-15-SS-C Soil B13041580-012 SW3550A MOISTURE % BY WT. 17 % J RPD
YMW-20-SB-A Soil B13041580-023 SW3550A MOISTURE % BY WT. 25 % J RPD
YMW-20-SB-B Soil B13041580-024 SW3550A MOISTURE % BY WT. 22 % J RPD
YMW-20-SS-A Soil B13041580-015 SW3550A MOISTURE % BY WT. 15 % J RPD
YMW-20-SS-B Soil B13041580-017 SW3550A MOISTURE % BY WT. 17 % J RPD
YMW-20-SS-C Soil B13041580-019 SW3550A MOISTURE % BY WT. 30 % J RPD

YMW-20-SS-CD Soil B13041580-021 SW3550A MOISTURE % BY WT. 19 % J RPD
YMW-21-SB-A Soil B13041580-031 SW3550A MOISTURE % BY WT. 33 % J RPD
YMW-21-SS-A Soil B13041580-025 SW3550A MOISTURE % BY WT. 26 % J RPD

Validator Qualified Analytical Results
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YMW-21-SS-B Soil B13041580-027 SW3550A MOISTURE % BY WT. 13 % J RPD
YMW-21-SS-C Soil B13041580-029 SW3550A MOISTURE % BY WT. 13 % J RPD
YMW-10-SB-A Soil B13041580-007 SW8270C Phenanthrene <0.0035 mg/kg J RPD
YMW-10-SS-A Soil B13041580-001 SW8270C Phenanthrene 0.0078 mg/kg J RPD
YMW-10-SS-B Soil B13041580-003 SW8270C Phenanthrene <0.0042 mg/kg J RPD
YMW-10-SS-C Soil B13041580-005 SW8270C Phenanthrene 0.011 mg/kg J RPD
YMW-15-SB-A Soil B13041580-014 SW8270C Phenanthrene 0.099 mg/kg J RPD
YMW-15-SS-A Soil B13041580-008 SW8270C Phenanthrene <0.0040 mg/kg J RPD
YMW-15-SS-B Soil B13041580-010 SW8270C Phenanthrene <0.0037 mg/kg J RPD
YMW-15-SS-C Soil B13041580-012 SW8270C Phenanthrene 0.0058 mg/kg J RPD
YMW-20-SS-C Soil B13041580-019 SW8270C Phenanthrene 0.12 mg/kg J RPD

YMW-20-SS-CD Soil B13041580-021 SW8270C Phenanthrene 0.22 mg/kg J RPD
YMW-21-SB-A Soil B13041580-031 SW8270C Phenanthrene 9.7 mg/kg J RPD
YMW-21-SS-A Soil B13041580-025 SW8270C Phenanthrene <0.018 mg/kg J RPD
YMW-21-SS-B Soil B13041580-027 SW8270C Phenanthrene <0.015 mg/kg J RPD
YMW-21-SS-C Soil B13041580-029 SW8270C Phenanthrene <0.023 mg/kg J RPD
YMW-15-SB-A Soil B13041580-014 MA-VPH Benzene 23 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH Ethylbenzene 205 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH m+p-Xylenes 406 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH Xylenes, Total 406 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH C9 to C10 Aromatics 4350 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH C5 to C8 Aliphatics 8110 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH C9 to C12 Aliphatics 8370 mg/kg J High Bias
YMW-15-SB-A Soil B13041580-014 MA-VPH Total Purgeable Hydrocarbons 18500 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH m+p-Xylenes 67 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH o-Xylene 27 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH Xylenes, Total 94 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH C9 to C10 Aromatics 4480 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH C5 to C8 Aliphatics 3850 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH C9 to C12 Aliphatics 7250 mg/kg J High Bias
YMW-21-SB-A Soil B13041580-031 MA-VPH Total Purgeable Hydrocarbons 17400 mg/kg J High Bias
YMW-15-SS-C Soil B13041580-012 SW8270C 2-Methylnaphthalene 0.047 mg/kg U
YMW-15-SS-C Soil B13041580-012 SW8270C Naphthalene 0.032 mg/kg U

Validation Qualifer Definitions:

J QC Exceedance

U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/23/2013 

Verified By/Date Verified:  Angela Roddy 06/10/2013 

 

Sample End Date:  04/24/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-18-SS-A 4/23/2013 B13041825 B13041825-001
2 Soil YMW-18-SS-A-Sieved 4/23/2013 B13041825 B13041825-002
3 Soil YMW-18-SS-B 4/23/2013 B13041825 B13041825-003
4 Soil YMW-18-SS-B-Sieved 4/23/2013 B13041825 B13041825-004
5 Soil YMW-18-SS-C 4/23/2013 B13041825 B13041825-005
6 Soil YMW-18-SS-C-Sieved 4/23/2013 B13041825 B13041825-006
7 Soil YMW-18-SB-A 4/23/2013 B13041825 B13041825-007
8 Soil YMW-18-SB-B 4/23/2013 B13041825 B13041825-008
9 Soil YMW-19-SS-A 4/23/2013 B13041825 B13041825-009
10 Soil YMW-19-SS-A-Sieved 4/23/2013 B13041825 B13041825-010
11 Soil YMW-19-SS-B 4/23/2013 B13041825 B13041825-011
12 Soil YMW-19-SS-B-Sieved 4/23/2013 B13041825 B13041825-012
13 Soil YMW-19-SS-C 4/23/2013 B13041825 B13041825-013
14 Soil YMW-19-SS-C-Sieved 4/23/2013 B13041825 B13041825-014
15 Soil YMW-19-SB-A 4/23/2013 B13041825 B13041825-015
16 Soil YMW-19-SB-AD 4/23/2013 B13041825 B13041825-016
17 Soil YMW-10-SB-B 4/23/2013 B13041825 B13041825-017
18 Soil YMW-10-SB-C 4/23/2013 B13041825 B13041825-018
19 Soil YMW-11-SB-C 4/24/2013 B13041825 B13041825-019
20 Water-Rinsate Blank YOSD-1304-103 4/23/2013 B13041822 B13041822-001
21 Water-Potable YOSD-1304-POT 4/24/2013 B13041822 B13041822-002
22 Water-Trip Blank TB031913BTSSHP0262 4/23/2013 B13041822 B13041822-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C;  Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13041825 and B13041822 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 6 
 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.    

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

  U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.2C.  Cooler 2 arrived with a temperature of 1.0C.  Cooler 3 
arrived with a temperature of 0.5C.  Custody seals for all coolers were not present.  However, the coolers were 
hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Cadmium, and Lead (Method SW6010B) were detected in Method Blank MB-70893.  
Also, Mercury (Method SW7471A) was detected in Method Blank MB-70931.  The associated soil samples do not 
require a qualification because these analyte detections were either >10x the method blank reporting limit or non-
detect.   Water:  Cadmium, Chromium, and Lead (Method E200.8) were detected in Method Blank MB-70772.  The 
associated water samples do not require a qualification because the analytes were non-detected.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Naphthalene (Method SW8270C) was detected in water Rinsate blank YOSD-1304-103.    A validation 
qualifier “U” was placed on this analyte.   No validation qualifier was necessary for raw soil samples because the 
samples that were positive for Naphthalene had levels that were >5x the reporting limit for this analyte.  Toluene 
(SW8260B) was detected in Trip Blank #031913 B-TS SHP0262 and flagged with laboratory qualifier “J”.  A 
validation qualifier was not necessary because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Soil:  Samples YMW-18-SS-C, YMW-18-SB-A, and YMW-18-SB-B were flagged with laboratory 
qualifier “S” for the surrogate Nitrobenzene-d5 (Method SW8270C) % percent recovery being above control limits.  A 
validation qualifier was not necessary because two other surrogates were within limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Water:  LCS_042613 was flagged with laboratory qualifier “S” for analyte Bromomethane (Method 
SW8260B) for the % recovery being outside of control limits.  No validation qualifier was necessary because the 
LCS was rerun, and this analyte was within limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Lab QC Matrix spike B13042064-001AMS3 and Matrix Spike duplicate B13042064-001AMSD 
were flagged with laboratory qualifier “S” for the analyte Selenium (Method SW6010B/SW6020) % recovery being 
outside of control limits.  Lab QC Matrix Spike B13042003-002AMS3 and Matrix Spike Duplicate B13042003-
002AMSD3 were flagged with laboratory qualifier “S” for the analyte Mercury (Method SW7471A) % recovery being 
outside of control limits.  No validation qualifier was necessary because the post distillation MS/MSD was within 
control limits for both analytes.  Water:  QC matrix spike B13041739-001A_MS and matrix spike duplicate 
B13041739-001A_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl 
vinyl ether and Bromomethane (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the raw water samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   
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Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  The blind field duplicate RPD results were all within control limits. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-103 Water B13041822-001 SW8270C Napthalene 0.22 ug/L U

U

Validator Qualified Analytical Results

Validation Qualifer Definitions:
Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/24/2013 

Verified By/Date Verified:  Angela Roddy 06/11/2013 

 

Sample End Date:  05/01/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 10-SB-A 4/24/2013 B13042041 B13042041-001
2 Soil 20-SB-A 4/24/2013 B13042041 B13042041-002
3 Soil 20-SB-B 4/24/2013 B13042041 B13042041-003
4 Soil 51-SB-A 4/24/2013 B13042041 B13042041-004
5 Soil 48-SB-A 4/25/2013 B13042041 B13042041-005
6 Soil 48-SB-B 4/25/2013 B13042041 B13042041-006
7 Soil 48-SB-C 4/25/2013 B13042041 B13042041-007
8 Soil 48-SB-CD 4/25/2013 B13042041 B13042041-008
9 Soil 49-SB-A 4/25/2013 B13042041 B13042041-009
10 Soil 50-SB-A 4/25/2013 B13042041 B13042041-010
11 Water-Rinsate Blank YOSD-1304-104 4/29/2013 B13050107 B13050107-001
12 Water-Rinsate Blank YOSD-1305-101 5/1/2013 B13050107 B13050107-002
13 Water-Trip Blank TB032813BTSSHP0262 4/29/2013 B13050107 B13050107-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C;  Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13042041 and B13050107 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.    

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 5.4C.  Cooler 2 arrived with a temperature of 3.2C.  Cooler 3 
arrived with a temperature of 0.4C.  Cooler 4 arrived with a temperature of 0.6C.  Custody seals for all coolers 
were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good condition.  
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-70960.  Also, Selenium (Method 
SW6020) was detected in Method Blank MB-70960.  The associated soil samples do not require a qualification 
because these analyte detections were either >10x the method blank reporting limit or non-detect.   Water:  
Chromium (Method E200.8) was detected in Method Blank MB-70946.  The associated raw samples do not require 
a qualification because the analytes were non-detect for Chromium.  Mercury (Method E245.1) was detected in 
Method Blank MB-70943.  The associated raw samples do not require a qualification because the analytes were 
non-detect for Mercury.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in water Rinsate blank 
YOSD-1305-101 and YOSD-1304-104.    A validation qualifier “U” was placed on raw samples with values <5x the 
reporting limit, as well as the Rinsate Blank.   2-Methylnaphthalene and Naphthalene (Method SW8270C), Lead 
(Method E200.8), and Chloroform (SW8260B) were detected in Rinsate Blank YOSD-1304-104.  A validation 
qualifier “U” was on raw soil with values <5x the reporting limit for organics and <10x the reporting limit for 
inorganics, as well as the Rinsate Blank. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Sample 49-SB-A was flagged with laboratory qualifier “S” for the surrogates Nitrobenzene-d5 and 2-
Fluorobiphenyl (Method SW8270C) % percent recovery being above control limits.  A validation qualifier “J” was 
placed on all analytes detected for this method, indicating high bias.  As well for this sample, o-Terphenyl (Methods 
SW8015M and MA-EPH) was flagged for % recovery being outside of control limits.  A validation qualifier was not 
necessary because two other surrogates were within limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_70850 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for the % 
recovery being outside of control limits.  No validation qualifier was necessary because this analyte was not 
requested for testing on raw samples. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC Matrix spike duplicate B13050085-001AMSD was flagged with laboratory qualifier “S” for the 
analyte Cadmium (Method SW6010B) % recovery being outside of control limits.  No validation qualifier was 
necessary because the post distillation spike was within limits for this analyte.  Lab QC Matrix Spike B13050255-
002AMS and Matrix Spike Duplicate B13050255-002AMSD were flagged with laboratory qualifier “S” for the majority 
of analytes for the Method SW8270C % recovery being outside of control limits.  No validation qualifier was 
necessary because the MS/MSD were rerun and were within control limits.  Also, a note from the analyst stated 
normal QC limits may not be achievable at this dilution level 10 times.   Water:  QC matrix spike B13050107-
001D_MS and matrix spike duplicate B13050107-001D_MSD were flagged with laboratory qualifier “S” for the % 
recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation 
qualifier was not necessary because the raw samples were nondetect for this analyte, as well as the LCS was within 
limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 
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Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  The blind field duplicate RPD results were all within control limits. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-104 Water B13050107-001 SW8270C 2-Methylnaphthalene 0.32 ug/L U
YOSD-1304-104 Water B13050107-001 SW8260B Chloroform 3.2 ug/L U
YOSD-1304-104 Water B13050107-001 SW8270C Naphthalene 1.2 ug/L U
YOSD-1304-104 Water B13050107-001 E200.8 Lead 0.001 mg/L U
YOSD-1305-101 Water B13050107-002 SW8270C Naphthalene 1.3 ug/L U
YOSD-1305-101 Water B13050107-002 SW8270C 2-Methylnaphthalene 0.33 ug/L U

10-SB-A Soil B13042041-001 SW8270C 2-Methylnaphthalene 0.013 mg/kg U
10-SB-A Soil B13042041-001 SW6010B Lead 7 mg/kg U
48-SB-B Soil B13042041-006 SW6010B Lead 7 mg/kg U
48-SB-C Soil B13042041-007 SW6010B Lead 8 mg/kg U

48-SB-CD Soil B13042041-008 SW6010B Lead 9 mg/kg U
49-SB-A Soil B13042041-009 SW8270C 2-Methylnaphthalene 16 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Acenaphthene 0.59 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Anthracene 0.69 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Benzo(a)anthracene 0.27 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Chrysene 0.72 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Fluorene 2.4 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Naphthalene 4.1 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Phenanthrene 5.4 mg/kg J High Bias
49-SB-A Soil B13042041-009 SW8270C Pyrene 1.1 mg/kg J High Bias

ation Qualifer Definitions:
J Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/25/2013 

Verified By/Date Verified:  Angela Roddy 06/12/2013 

 

Sample End Date:  05/01/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-23-SB-B 4/25/2013 B13042042 B13042042-001
2 Soil YMW-23-SB-C 4/25/2013 B13042042 B13042042-002
3 Soil YMW-22-SB-B 4/25/2013 B13042042 B13042042-003
4 Soil YMW-22-SB-C 4/25/2013 B13042042 B13042042-004
5 Soil YMW-20-SB-C 4/25/2013 B13042042 B13042042-005
6 Soil YMW-20-SB-CD 4/25/2013 B13042042 B13042042-006
7 Soil YMW-19-SB-B 4/26/2013 B13042042 B13042042-007
8 Soil YMW-19-SB-C 4/26/2013 B13042042 B13042042-008
9 Soil YMW-13-SB-D 4/26/2013 B13042042 B13042042-009
10 Soil YMW-13-SB-B 4/26/2013 B13042042 B13042042-010
11 Soil YMW-13-SB-C 4/26/2013 B13042042 B13042042-011
12 Water-Rinsate Blank YOSD-1304-104 4/29/2013 B13050107 B13050107-001
13 Water-Rinsate Blank YOSD-1305-101 5/1/2013 B13050107 B13050107-002
14 Water-Trip Blank TB032813BTSSHP0262 4/29/2013 B13050107 B13050107-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C;  Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13042042 and B13050107 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.    

 R    RPD exceeds advisory limit.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 4.6C.  Cooler 2 arrived with a temperature of 0.6C.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Chromium, and Selenium (Method SW6010B/SW6020) were detected in Method Blank 
MB-71012.  Barium, Lead, and Selenium (Method SW6020) were detected in Method Blank MB-71011.  The 
associated soil samples do not require a qualification because these analyte detections were either >10x the 
method blank reporting limit or non-detect.   Water:  Chromium (Method E200.8) was detected in Method Blank MB-
70946.  The associated raw samples do not require a qualification because the analytes were non-detect for 
Chromium.  Mercury (Method E245.1) was detected in Method Blank MB-70943.  The associated raw samples do 
not require a qualification because the analytes were non-detect for Mercury.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in water Rinsate blank 
YOSD-1305-101 and YOSD-1304-104.    For the raw samples a validation qualifier was not necessary because 
values >5x the reporting limit.  A validation qualifier “U” was placed in the Rinsate Blank for these analytes.   2-
Methylnaphthalene and Naphthalene (Method SW8270C), Lead (Method E200.8), and Chloroform (SW8260B) were 
detected in Rinsate Blank YOSD-1304-104.  A validation qualifier “U” was on raw soil with values <5x the reporting 
limit for organics and <10x the reporting limit for inorganics, as well as the Rinsate Blank. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Samples YMW-13-SB-D, YMW-13-SB-B, and YMW-13-SB-C were flagged with laboratory qualifier “S” 
for the surrogates Nitrobenzene-d5 (Method SW8270C) and o-Terphenyl (Method MA-EPH) % percent recovery 
being above control limits.  A validation qualifier was not necessary because each method had two other surrogates 
that were within control limits.  Sample YMW-13-SB-C was also flagged with laboratory qualifier “S” for surrogates 
Toluene-d8 (Method  SW8260B) and VPH Aliphatics, VPH Aromatics (Method MA-VPH) for % recovery being 
outside of control limits.  A validation qualifier was not necessary for the surrogate Toluene-d8 because three other 
surrogates were within limits.  However, a validation qualifier “J” was placed on the detected analytes for Method 
MA-VPH.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_70850 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for the % 
recovery being outside of control limits.  No validation qualifier was necessary because this analyte was not 
requested for testing on raw samples. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Lab QC Matrix spike duplicate B13042042-008AMSD was flagged with laboratory qualifier “S” for the 
analyte Lead (Method SW6020) % recovery being outside of control limits.  No validation qualifier was necessary 
because the post distillation spike was within limits for this analyte.  Water:  QC matrix spike B13050107-001D_MS 
and matrix spike duplicate B13050107-001D_MSD were flagged with laboratory qualifier “S” for the % recovery of 
the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 
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Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  All blind field duplicates were within RPD control limits per the QAPP. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-104 Water B13050107-001 SW8270C 2-Methylnaphthalene 0.32 ug/L U
YOSD-1304-104 Water B13050107-001 SW8260B Chloroform 3.2 ug/L U
YOSD-1304-104 Water B13050107-001 SW8270C Naphthalene 1.2 ug/L U
YOSD-1304-104 Water B13050107-001 E200.8 Lead 0.001 mg/L U
YOSD-1305-101 Water B13050107-002 SW8270C Naphthalene 1.3 ug/L U
YOSD-1305-101 Water B13050107-002 SW8270C 2-Methylnaphthalene 0.33 ug/L U
YMW-13-SB-B Soil B13042042-010 SW6010B Lead 4 mg/kg U
YMW-13-SB-C Soil B13042042-011 SW6010B Lead 2 mg/kg U
YMW-13-SB-D Soil B13042042-009 SW6010B Lead 6 mg/kg U
YMW-19-SB-B Soil B13042042-007 SW6020 Lead 6 mg/kg U
YMW-19-SB-C Soil B13042042-008 SW6020 Lead 6 mg/kg U
YMW-20-SB-C Soil B13042042-005 SW6020 Lead 6 mg/kg U

YMW-20-SB-CD Soil B13042042-006 SW6020 Lead 6 mg/kg U
YMW-22-SB-C Soil B13042042-004 SW6020 Lead 6 mg/kg U
YMW-23-SB-B Soil B13042042-001 SW6020 Lead 5 mg/kg U
YMW-23-SB-C Soil B13042042-002 SW6010B Lead 5 mg/kg U
YMW-13-SB-C Soil B13042042-011 MA-VPH Benzene 2.5 mg/kg J High Bias
YMW-13-SB-C Soil B13042042-011 MA-VPH C9 to C10 Aromatics 1120 mg/kg J High Bias
YMW-13-SB-C Soil B13042042-011 MA-VPH C5-C8 Aliphatics 1260 mg/kg J High Bias
YMW-13-SB-C Soil B13042042-011 MA-VPH C9 to C12 Aliphatics 3030 mg/kg J High Bias
YMW-13-SB-C Soil B13042042-011 MA-VPH Total Purgeable Hydrocarbons 4820 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/26/2013 

Verified By/Date Verified:  Angela Roddy 06/13/2013 

 

Sample End Date:  05/01/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-106-SB-A 4/26/2013 B13042075 B13042075-001
2 Soil YMW-106-SB-B 4/26/2013 B13042075 B13042075-002
3 Soil YMW-106-SB-C 4/26/2013 B13042075 B13042075-003
4 Soil YMW-107-SB-A 4/26/2013 B13042075 B13042075-004
5 Soil YMW-107-SB-B 4/26/2013 B13042075 B13042075-005
6 Soil YMW-107-SB-C 4/26/2013 B13042075 B13042075-006
7 Soil YMW-39-SB-A 4/26/2013 B13042075 B13042075-007
8 Water-Rinsate Blank YOSD-1304-104 4/29/2013 B13050107 B13050107-001
9 Water-Rinsate Blank YOSD-1305-101 5/1/2013 B13050107 B13050107-002
10 Water-Trip Blank TB032813BTSSHP0262 4/29/2013 B13050107 B13050107-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C;  Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13042075 and B13050107 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out.   

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.4C.  Cooler 2 arrived with a temperature of 0.6C.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium and Chromium (Method SW6010B) were detected in Method Blank MB-71012.  The 
associated soil samples do not require a qualification because these analyte detections were either >10x the 
method blank reporting limit or non-detect.   Water:  Chromium (Method E200.8) was detected in Method Blank MB-
70946.  The associated raw samples do not require a qualification because the analytes were non-detect for 
Chromium.  Mercury (Method E245.1) was detected in Method Blank MB-70943.  The associated raw samples do 
not require a qualification because the analytes were non-detect for Mercury.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in water Rinsate blank 
YOSD-1305-101 and YOSD-1304-104.    A validation qualifier “U” was placed on raw samples with values <5x the 
reporting limit, as well as the Rinsate Blank for these analytes.   2-Methylnaphthalene and Naphthalene (Method 
SW8270C), Lead (Method E200.8), and Chloroform (SW8260B) were detected in Rinsate Blank YOSD-1304-104.  
A validation qualifier “U” was on raw soil with values <5x the reporting limit for organics and <10x the reporting limit 
for inorganics, as well as the Rinsate Blank. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Sample 107-SB-A was flagged with laboratory qualifier “S” for the surrogate Terphenyl-d14 (Method 
SW8270C) % percent recovery being above control limits.  A validation qualifier was not necessary because this 
sample had two other surrogates that were within control limits.  Sample 39-SB-A was flagged with laboratory 
qualifier “S” for the surrogate 2-Fluorobiphenyl (Method SW8270C) % recovery being above control limits, as well as 
a laboratory qualifier “O” for the surrogate Nitrobenzene-d5.  A validation qualifier “J” was placed on the detected 
analytes for Method SW8270C, indicating high bias. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_70894 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for the % 
recovery being outside of control limits.  No validation qualifier was necessary because this analyte was not 
requested for testing on raw samples. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Water:  QC matrix spike B13050107-001D_MS and matrix spike duplicate B13050107-001D_MSD 
were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method 
SW8260B) being outside of control limits.  A validation qualifier was not necessary because the raw samples were 
nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-104 Water B13050107-001 SW8270C 2-Methylnaphthalene 0.32 ug/L U
YOSD-1304-104 Water B13050107-001 SW8260B Chloroform 3.2 ug/L U
YOSD-1304-104 Water B13050107-001 SW8270C Naphthalene 1.2 ug/L U
YOSD-1304-104 Water B13050107-001 E200.8 Lead 0.001 mg/L U
YOSD-1305-101 Water B13050107-002 SW8270C Naphthalene 1.3 ug/L U
YOSD-1305-101 Water B13050107-002 SW8270C 2-Methylnaphthalene 0.33 ug/L U

107-SB-C Soil B13042075-006 SW8270C 2-Methylnaphthalene 0.0052 mg/kg U
39-SB-A Soil B13042075-007 SW8270C 2-Methylnapthalene 32 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Acenaphthene 2.3 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Anthracene 1.7 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Benzo(a)anthracene 2.5 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Benzo(a)pyrene 2.4 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Benzo(b)fluoranthene 2.5 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Benzo(g,h,i)perylene 0.8 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Benzo(k)fluoranthene 0.91 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Chrysene 2.5 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Fluoranthene 5.6 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Fluorene 5 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Indeno(1,2,3-cd)pyrene 1.4 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Naphthalene 10 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Phenanthrene 11 mg/kg J High Bias
39-SB-A Soil B13042075-007 SW8270C Pyrene 4.7 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/29/2013 

Verified By/Date Verified:  Angela Roddy 07/09/2013 

 

Sample End Date:  05/01/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 14-SB-A 4/29/2013 B13050108 B130050108-001
2 Soil 40-SB-A 4/29/2013 B13050108 B130050108-002
3 Soil 25-SB-A 4/29/2013 B13050108 B130050108-003
4 Soil 25-SB-AD 4/29/2013 B13050108 B130050108-004
5 Soil 43-SB-A 4/30/2013 B13050108 B130050108-005
6 Soil 26-SB-A 4/30/2013 B13050108 B130050108-006
7 Soil 42-SB-A 4/30/2013 B13050108 B130050108-007
8 Soil 27-SB-A 4/30/2013 B13050108 B130050108-008
9 Soil 41-SB-A 4/30/2013 B13050108 B130050108-009
10 Soil 28-SB-A 4/30/2013 B13050108 B130050108-010
11 Water-Rinsate Blank YOSD-1304-104 4/29/2013 B13050107 B13050107-001
12 Water-Rinsate Blank YOSD-1305-101 5/1/2013 B13050107 B13050107-002
13 Water-Trip Blank TB032813BTSSHP0262 4/29/2013 B13050107 B13050107-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C (to include 
Tetraethyllead);  Volatile Organic Compounds-SW8260B;  Water:  Total Metals-E200.8, 
E245.1. 

 
 Laboratory Project Ids:  B13050108 and B13050107 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out.   

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 0.4C.  Cooler 2 arrived with a temperature of 0.6C.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Selenium (Method SW6020) was detected in Method Blank MB-71093.  The associated soil 
samples do not require a qualification because these analyte detections were non-detect.   Water:  Chromium 
(Method E200.8) was detected in Method Blank MB-70946.  The associated raw samples do not require a 
qualification because the analytes were non-detect for Chromium.  Mercury (Method E245.1) was detected in 
Method Blank MB-70943.  The associated raw samples do not require a qualification because the analytes were 
non-detect for Mercury.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in water Rinsate blank 
YOSD-1305-101 and YOSD-1304-104.    A validation qualifier “U” was placed on the Rinsate Blank only for these 
analytes, as raw samples had values >5x the reporting limit.   2-Methylnaphthalene and Naphthalene (Method 
SW8270C), Lead (Method E200.8), and Chloroform (SW8260B) were detected in Rinsate Blank YOSD-1304-104.  
A validation qualifier “U” was placed on the Rinsate Blank only, as raw samples had values >5x the reporting limit for 
organics and >10x the reporting limit for inorganics.  

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 14-SB-A was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl (Method 
SW8270C) being outside of control limits.  No validation qualifier was necessary because two other surrogates were 
within limits.  40-SB-A was flagged with laboratory qualifiers “J, S, and O” for the following surrogate % recovery 
being above control limits:  2-Fluorobiphenyl, Nitrobenzene-d5, and Terphenyl-d14 (Method SW8270C).  A 
validation qualifier “J” was placed on all detected analytes for the Method SW8270C, indicating high bias.  Samples 
25-SB-A and 25-SB-AD were flagged with laboratory qualifier “S” for the surrogate recovery of Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  No validation qualifier was necessary because two other 
surrogates were within control limits.  Sample 43-SB-A was flagged with laboratory qualifier “S” for the VPH 
Aliphatics (Method MA-VPH) surrogate recovery outside of control limits.  No validation qualifier was necessary 
because it was one percentage point outside and the other surrogate was within limits.  Also, for this same sample 
the surrogates 2-Fluorobiphenyl, Nitrobenzene-d5, and Terphenyl-d14 (Method SW8270C) were flagged with 
laboratory qualifiers “J and O”, but no validation qualifier was necessary because these qualifiers do not reflect in the 
values of the related analytes for this method.  Sample 26-SB-A was flagged with laboratory qualifier “S” for the % 
recovery of o-Terphenyl (Method MA-EPH) being outside of control limits.  No validation qualifier was necessary 
because two other surrogates were within limits for this method.  26-SB-A was also flagged with laboratory qualifier 
“S” for the surrogates 2-Fluorobiphenyl and Nitrobenzene-d5 (Method SW8270C) % recovery being above control 
limits.  All detected analytes for this method are flagged with validation qualifier “J”, indicating high bias.  Sample 42-
SB-A was flagged with laboratory qualifier “S” for surrogate recovery of 2-Fluorobiphenol (Method SW8270C) being 
outside of control limits.  No validation qualifier was necessary because two other surrogates were within limits for 
this method.   Sample 27-SB-A was flagged with laboratory qualifier “O” for the surrogate recovery of VPH Aromatic 
and VPH Aliphatic surrogates (Method MA-VPH) being diluted out; also flagged with laboratory qualifier “S” for the 
following surrogates being above control limits:  o-Terphenyl (Method MA-EPH), Nitrobenzene-d5 and 2-
Fluorobiphenyl (Method SW8270C).  A validation qualifier “J” is placed on all detected analytes for the Method 
SW8270C, indicating high bias.  Sample 41-SB-A was flagged with laboratory qualifier “S” for the surrogate recovery 
of VPH Aliphatic surrogate (Method MA-VPH) and 2-Fluorobiphenyl and Nitrobenzene-d5 (Method SW8270C) being 
outside of control limits.  A validation qualifier “J” was placed on all detected analytes for these two methods, 
indicating high bias.  Sample 41-SB-A was also flagged with laboratory qualifier “S” for the surrogate recovery of o-
Terphenyl (MA-EPH) being outside of control limits, however, two other surrogates were within limits for this method.  
Sample 28-SB-A was flagged with laboratory qualifier “S” for the surrogate recovery of VPH Aliphatic surrogate 
(Method MA-VPH) being outside of control limits.  A validation qualifier “J” was placed on all detected analytes for 
this method, indicating high bias.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-70980 was flagged with laboratory qualifier “S” for analytes 2-Methylnapthalene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and surrogates Nitrobenzene-d5, Terphenyl-d14 
(Method SW8270C) for the % recovery being outside of control limits.  No validation qualifier was necessary 
because matrix spike and matrix spike duplicate, as well as the closing LCS were within limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 
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Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Lab QC b13042183-001ams was flagged with laboratory qualifier “S” for the % recovery of the 
analytes Chlorobenzene, m+p xylenes, and o-xylene (Method SW8260B) being outside of control limits.  No 
validation qualifier was necessary because the LCS was within control limits for these analytes.  Also, for this same 
QC sample, a laboratory qualifier “S” was placed on the surrogate Dibromofluoroethane for the % recovery being 
outside of control limits.  No validation qualifier was necessary because three other surrogates were within limits for 
the Method SW8260B.  QC sample B13050249-003AMSD was flagged with laboratory qualifier “S” for the analyte 
n-nonane (MA-EPH) % recovery being outside of control limits.  No validation qualifier was necessary because the 
LCS was within control limits for this analyte.  Lab QC Matrix spike B13050255-002AMS was flagged with laboratory 
qualifier “S” for the following analyte recoveries being outside of control limits:  Acenapthene, Anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, Chrysene, Fluroanthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and 
Pyrene.  Also, the associated Matrix spike duplicate B13050255-002AMSD was flagged with laboratory qualifier “S” 
for the following analyte recoveries being outside of control limits:  Acenapthene, Anthracene, Fluroanthene 
Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene (Method SW8270C).  No validation qualifier was necessary 
because the LCS was within limits for these analytes.  Also, the analyst indicated the sample was diluted over 10x, 
and normal QC limits may not be achievable at this dilution level.  Water:  QC matrix spike B13050107-001D_MS 
and matrix spike duplicate B13050107-001D_MSD were flagged with laboratory qualifier “S” for the % recovery of 
the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample 25-SB-A and its duplicate 25-SB-AD were collected, and had RPDs outside of control limits for 
Barium (Method SW6010B) at 36%.  The associated soil samples are flagged with validation qualifier “J” for Barium. 
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19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event a surrogate concentration was diluted out, a laboratory qualifier “O” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-104 Water B13050107-001 SW8270C 2-Methylnaphthalene 0.32 ug/L U
YOSD-1304-104 Water B13050107-001 SW8260B Chloroform 3.2 ug/L U
YOSD-1304-104 Water B13050107-001 SW8270C Naphthalene 1.2 ug/L U
YOSD-1304-104 Water B13050107-001 E200.8 Lead 0.001 mg/L U
YOSD-1305-101 Water B13050107-002 SW8270C Naphthalene 1.3 ug/L U
YOSD-1305-101 Water B13050107-002 SW8270C 2-Methylnaphthalene 0.33 ug/L U

14-SB-A Soil B13050108-001 SW6010B Barium 107 mg/kg J RPD
25-SB-A Soil B13050108-003 SW6010B Barium 152 mg/kg J RPD

25-SB-AD Soil B13050108-004 SW6010B Barium 219 mg/kg J RPD
26-SB-A Soil B13050108-006 SW6010B Barium 168 mg/kg J RPD
27-SB-A Soil B13050108-008 SW6010B Barium 125 mg/kg J RPD
28-SB-A Soil B13050108-010 SW6010B Barium 101 mg/kg J RPD
41-SB-A Soil B13050108-009 SW6010B Barium 183 mg/kg J RPD
42-SB-A Soil B13050108-007 SW6010B Barium 189 mg/kg J RPD
43-SB-A Soil B13050108-005 SW6010B Barium 331 mg/kg J RPD
40-SB-A Soil B13050108-002 SW6010B Barium 149 mg/kg J RPD
40-SB-A Soil B13050108-002 SW8270C Dibenzo(a,h)anthracene 0.093 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Chrysene 2.3 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Indeno(1,2,3-cd)pyrene 0.23 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Fluorene 5.2 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Fluoranthene 3.3 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Naphthalene 4.8 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Benzo(k)fluoranthene 0.37 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Benzo(g,h,i)perylene 0.23 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Benzo(b)fluoranthene 1.0 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C 2-Methylnaphthalene 7.5 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Benzo(a)pyrene 0.71 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Benzo(a)anthracene 1.2 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Acenaphthene 2.9 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Anthracene 4.5 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Phenanthrene 9.3 mg/kg J High Bias
40-SB-A Soil B13050108-002 SW8270C Pyrene 4.2 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Benzo(b)fluoranthene 0.14 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Benzo(a)pyrene 0.11 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Fluoranthene 0.39 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Chrysene 0.25 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Naphthalene 19 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Benzo(k)fluoranthene 0.059 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Anthracene 0.25 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Benzo(a)anthracene 0.20 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C 2-Methylnaphthalene 35 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Phenanthrene 4.6 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Pyrene 0.49 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Acenaphthene 1.2 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Fluorene 3.1 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Indeno(1,2,3-cd)pyrene 0.11 mg/kg J High Bias
26-SB-A Soil B13050108-006 SW8270C Benzo(g,h,i)perylene 0.046 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Chrysene 0.45 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Phenanthrene 14 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Pyrene 0.98 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Benzo(a)pyrene 0.16 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C 2-Methylnaphthalene 59 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Fluoranthene 0.56 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Benzo(a)anthracene 0.20 mg/kg J High Bias
27-SB-A Soil B13050108-008 SW8270C Indeno(1,2,3-cd)pyrene 0.15 mg/kg J High Bias

Validator Qualified Analytical Results
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27-SB-A Soil B13050108‐008 SW8270C Fluorene 5.8 mg/kg-dry J High Bias
27-SB-A Soil B13050108‐008 SW8270C Acenaphthene 2.7 mg/kg-dry J High Bias
27-SB-A Soil B13050108‐008 SW8270C Benzo(k)fluoranthene 0.072 mg/kg-dry J High Bias
27-SB-A Soil B13050108‐008 SW8270C Anthracene 0.97 mg/kg-dry J High Bias
27-SB-A Soil B13050108‐008 SW8270C Benzo(b)fluoranthene 0.20 mg/kg-dry J High Bias
27-SB-A Soil B13050108‐008 SW8270C Naphthalene 23 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH C9-C10 AROMATICS 2820 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH Ethylbenzene 65 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH M-P XYLENE 17 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH C9-C12 ALIPHATICS 7280 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH TOTAL XYLENE 29 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH Naphthalene 65 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH BENZENE 2.7 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH TOT PURGEABLE HYDROCARBONS 10900 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH C5-C8 ALIPHATICS 1250 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 MA-VPH o-Xylene 12 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Fluoranthene 1.0 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C 2-Methylnaphthalene 69 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Benzo(g,h,i)perylene 0.14 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Benzo(a)pyrene 0.34 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Fluorene 5.2 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Benzo(b)fluoranthene 0.41 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Phenanthrene 7.7 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Pyrene 1.3 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Naphthalene 29 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Acenaphthene 2.8 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Benzo(k)fluoranthene 0.30 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Anthracene 1.4 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Benzo(a)anthracene 0.93 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Indeno(1,2,3-cd)pyrene 0.27 mg/kg-dry J High Bias
41-SB-A Soil B13050108‐009 SW8270C Chrysene 2.3 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH C9-C12 ALIPHATICS 1780 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH C9-C10 AROMATICS 750 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH TOT PURGEABLE HYDROCARBONS 2820 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH BENZENE 2.5 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH C5-C8 ALIPHATICS 663 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH o-Xylene 4.7 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH Ethylbenzene 24 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH Naphthalene 13 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH TOTAL XYLENE 27 mg/kg-dry J High Bias
28-SB-A Soil B13050108‐010 MA-VPH M-P XYLENE 23 mg/kg-dry J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  04/29/2013 

Verified By/Date Verified:  Angela Roddy 07/11/2013 

 

Sample End Date:  05/01/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-14-SB-B 4/29/2013 B13050249 B13050249-001
2 Soil YMW-14-SB-C 4/29/2013 B13050249 B13050249-002
3 Soil YMW-21-SB-B 4/29/2013 B13050249 B13050249-003
4 Soil YMW-21-SB-C 4/29/2013 B13050249 B13050249-004
5 Soil YMW-12-SB-B 4/30/2013 B13050249 B13050249-005
6 Soil YMW-12-SB-C 4/30/2013 B13050249 B13050249-006
7 Soil YMW-16-SB-B 4/30/2013 B13050249 B13050249-007
8 Soil YMW-16-SB-C 4/30/2013 B13050249 B13050249-008
9 Soil YMW-17-SB-B 4/30/2013 B13050250 B13050249-009
10 Soil YMW-17-SB-C 4/30/2013 B13050249 B13050249-010
11 Soil YMW-17-SB-CD 4/30/2013 B13050249 B13050249-011
12 Water-Rinsate Blank YOSD-1304-104 4/29/2013 B13050107 B13050107-001
13 Water-Rinsate Blank YOSD-1305-101 5/1/2013 B13050107 B13050107-002
14 Water-Trip Blank TB032813BTSSHP0262 4/29/2013 B13050107 B13050107-003

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C (to include 
Tetraethyllead);  Volatile Organic Compounds-SW8260B;  Water:  Total Metals-E200.8, 
E245.1. 

 

 Laboratory Project Ids:  B13050249 and B13050107  

 Sample YMW-17-SB-B was not included in the data validation and its results were 
excluded from the database due to being sampled at an earlier date with a higher PID 
reading. 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out.  

 R RPD outside of advisory limits.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 
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4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 2.3C.  Cooler 2 arrived with a temperature of 0.6C.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-71115.  The associated soil 
samples do not require a qualification because these analyte detections were >10x the reporting limit.  Barium, 
Cadmium, Chromium, and Lead (Method SW6010B) were detected in Method Blank MB-71116.    The associated 
soil samples do not require a qualification because these analyte detections were either >10x the reporting limit or 
non-detect.  Water:  Chromium (Method E200.8) was detected in Method Blank MB-70946.  The associated raw 
samples do not require a qualification because the analytes were non-detect for Chromium.  Mercury (Method 
E245.1) was detected in Method Blank MB-70943.  The associated raw samples do not require a qualification 
because the analytes were non-detect for Mercury.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 
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Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in water Rinsate blank 
YOSD-1305-101 and YOSD-1304-104.    A validation qualifier “U” was placed on the Rinsate Blank only for these 
analytes, as raw samples had values >5x the reporting limit.   2-Methylnaphthalene and Naphthalene (Method 
SW8270C), Lead (Method E200.8), and Chloroform (SW8260B) were detected in Rinsate Blank YOSD-1304-104.  
A validation qualifier “U” was placed on the Rinsate Blank, as well as raw samples with values >5x the reporting limit 
for organics and >10x the reporting limit for inorganics. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments: Sample YMW-14-SB-B was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl 
(Method MA-EPH) being outside of control limits.  No validation qualifier was necessary because two other 
surrogates were within limits.  Sample YMW-14-SB-C was flagged with laboratory qualifier “S” for the % recovery of 
Dibromofluoromethane (Method SW8260B) being outside of control limits.  No validation qualifier was necessary 
because three other surrogates were within limits.   Sample YMW-12-SB-C was flagged with laboratory qualifier “S” 
for the % recovery of Toluene-d8 (Method SW8260B) being outside of control limits; no validation qualifier was 
necessary because three other surrogates were within limits.  Also, sample YMW-12-SB-C was flagged for 
surrogate Nitrobenzene-d5 (SW8270C) being outside of control limits.  No validation qualifier was necessary 
because two other surrogates were within control limits.  Sample YMW-16-SB-B was flagged with laboratory 
qualifier “S” for surrogate Toluene-d8 (Method 8260B); VPH Aliphatics surrogate (MA-VPH); and o-Terphenyl (MA-
EPH) being outside of control limits.  No validation qualifier was necessary because other surrogates were within 
limits.  Sample YMW-17-SB-B was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl (Method 
MA-EPH); VPH Aliphatics surrogate (MA-VPH); 2-Flurorobipheynyl and Terphenyl-d14 (Method SW8270C being 
outside of control limits.  No validation qualifier was necessary because two other surrogates were within limits for 
these methods, as well as they were just outside of control limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-70980 was flagged with laboratory qualifier “S” for analytes 2-Methylnapthalene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and surrogates Nitrobenzene-d5, Terphenyl-d14 
(Method SW8270C) for the % recovery being outside of control limits.  No validation qualifier was necessary 
because matrix spike and matrix spike duplicate, as well as the closing LCS were within limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 
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16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B1305020249-001AMS3 was flagged with laboratory qualifier “S” for the % recovery 
of the analytes Arsenic, Barium, and Selenium (SW6010B/SW6020) being outside of control limits.  A validation 
qualifier was not necessary because post-distillation spikes were within control limits for these analytes.  QC sample 
B13050255-009AM3 was flagged with laboratory qualifier “S” for the % recovery of the analyte Lead (Method 
SW6010B) being outside of control limits.  No validation qualifier was necessary because the post-distillation spike 
was within limits.  QC sample B13050249-003AMSD was flagged with laboratory qualifier “S” for the analyte n-
Nonane (Method MA-EPH) % recovery being outside of control limits.  No validation qualifier was necessary 
because the LCS was within limits for this analyte.  QC sample B13050255-001AMS was flagged with laboratory 
qualifier “S” for the analytes Methyl tert-butyl ether and surrogate VPH Aliphatics (Method MA-VPH), as well as QC 
sample B13050255-001AMSD for the analytes Methyl tert-butyl either, Benzene, VPH Aromatics surrogate, VPH 
Aliphatics Surrogate.  The analyst noted spike recoveries were not calculated for spike amounts below the reporting 
limit for the compound or spike amounts that were significantly less than the amount found in the sample.  No 
validation qualifier was necessary because the LCS was within limits for all analytes listed. Water:  QC matrix spike 
B13050107-001D_MS and matrix spike duplicate B13050107-001D_MSD were flagged with laboratory qualifier “S” 
for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A 
validation qualifier was not necessary because the raw samples were nondetect for this analyte, as well as the LCS 
was within limits. 

Were MS/MSD RPDs within control limits?   Yes X No AR Initials 

Comments:  QC sample B13050255-009AMD3 was flagged with laboratory qualifier “R” for the RPD being outside 
of control limits for the analyte Lead (SW6010B).  No validation qualifier was necessary because the post-distillation 
spike was within control limits for RPD. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample YMW-17-SB-C and its duplicate YMW-17-SB-CD were collected, and had RPDs outside of 
control limits for 2-Methylnaphthalene (Method SW8270C) at 59% and Total Extractable Hydrocarbons (Method 
MA-EPH) at 55%.  The associated soil samples are flagged with validation qualifier “J” for these analytes. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event a surrogate concentration was diluted out, a laboratory qualifier “O” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1304-104 Water B13050107-001 SW8270C 2-Methylnaphthalene 0.32 ug/L U
YOSD-1304-104 Water B13050107-001 SW8260B Chloroform 3.2 ug/L U
YOSD-1304-104 Water B13050107-001 SW8270C Naphthalene 1.2 ug/L U
YOSD-1304-104 Water B13050107-001 E200.8 Lead 0.001 mg/L U
YOSD-1305-101 Water B13050107-002 SW8270C Naphthalene 1.3 ug/L U
YOSD-1305-101 Water B13050107-002 SW8270C 2-Methylnaphthalene 0.33 ug/L U
YMW-12-SB-B Soil B13050249-005 SW6010B Lead 7 mg/kg U
YMW-12-SB-C Soil B13050249-006 SW6010B Lead 8 mg/kg U
YMW-14-SB-C Soil B13050249-002 SW6010B Lead 5 mg/kg U
YMW-16-SB-C Soil B13050249-008 SW6010B Lead 5 mg/kg U
YMW-17-SB-C Soil B13050249-010 SW6010B Lead 4 mg/kg U

YMW-17-SB-CD Soil B13050249-011 SW6010B Lead 5 mg/kg U
YMW-21-SB-C Soil B13050249-004 SW6010B Lead 7 mg/kg U
YMW-12-SB-B Soil B13050249‐005 SW8270C 2-Methylnaphthalene 7.7 mg/kg J RPD
YMW-12-SB-C Soil B13050249‐006 SW8270C 2-Methylnaphthalene 2.7 mg/kg J RPD
YMW-14-SB-B Soil B13050249‐001 SW8270C 2-Methylnaphthalene 19 mg/kg J RPD
YMW-14-SB-C Soil B13050249‐002 SW8270C 2-Methylnaphthalene 6.6 mg/kg J RPD
YMW-16-SB-B Soil B13050249‐007 SW8270C 2-Methylnaphthalene 3.6 mg/kg J RPD
YMW-16-SB-C Soil B13050249‐008 SW8270C 2-Methylnaphthalene 0.012 mg/kg J RPD
YMW-17-SB-C Soil B13050249‐010 SW8270C 2-Methylnaphthalene 0.064 mg/kg J RPD

YMW-17-SB-CD Soil B13050249‐011 SW8270C 2-Methylnaphthalene 0.035 mg/kg J RPD
YMW-21-SB-B Soil B13050249‐003 SW8270C 2-Methylnaphthalene 0.39 mg/kg J RPD
YMW-21-SB-C Soil B13050249‐004 SW8270C 2-Methylnaphthalene <0.0039 mg/kg J RPD
YMW-12-SB-B Soil B13050249‐005 MA-EPH Total Extractable Hydrocarbons 4630 mg/kg J RPD
YMW-12-SB-C Soil B13050249‐006 MA-EPH Total Extractable Hydrocarbons 1620 mg/kg J RPD
YMW-14-SB-B Soil B13050249‐001 MA-EPH Total Extractable Hydrocarbons 5620 mg/kg J RPD
YMW-14-SB-C Soil B13050249‐002 MA-EPH Total Extractable Hydrocarbons 1860 mg/kg J RPD
YMW-16-SB-B Soil B13050249‐007 MA-EPH Total Extractable Hydrocarbons 4100 mg/kg J RPD
YMW-16-SB-C Soil B13050249‐008 MA-EPH Total Extractable Hydrocarbons 46 mg/kg J RPD
YMW-17-SB-C Soil B13050249‐010 MA-EPH Total Extractable Hydrocarbons 126 mg/kg J RPD

YMW-17-SB-CD Soil B13050249‐011 MA-EPH Total Extractable Hydrocarbons 72 mg/kg J RPD
YMW-21-SB-B Soil B13050249‐003 MA-EPH Total Extractable Hydrocarbons 1240 mg/kg J RPD
YMW-21-SB-C Soil B13050249‐004 MA-EPH Total Extractable Hydrocarbons <12 mg/kg J RPD

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/01/2013 

Verified By/Date Verified:  Angela Roddy 07/12/2013 

 

Sample End Date:  05/02/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 46-SB-A 5/1/2013 B13050255 B13050255-001
2 Soil 44-SB-A 5/1/2013 B13050255 B13050255-002
3 Soil 44-SB-B 5/1/2013 B13050255 B13050255-003
4 Soil 44-SB-C 5/1/2013 B13050255 B13050255-004
5 Soil 30-SB-A 5/1/2013 B13050255 B13050255-005
6 Soil 30-SB-B 5/1/2013 B13050255 B13050255-006
7 Soil 45-SB-A 5/1/2013 B13050255 B13050255-007
8 Soil 45-SB-B 5/1/2013 B13050255 B13050255-008
9 Soil 29-SB-A 5/1/2013 B13050255 B13050255-009
10 Water-Rinsate Blank YOSD-1305-102 5/2/2013 B13050492 B13050492-001
11 Water-Trip Blank TB031913BTSSHP0262 5/2/2013 B13050492 B13050492-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, TCLP Extractable-SW7470A, 
SW6020; VPH-MA-VPH; Extractable Petroleum Hydrocarbons Screen-SW8015M; 
Extractable Petroleum Hydrocarbons-MA-EPH; Semi-Volatile Organic Compounds; 
Semi-Volatile Organic Compounds-low conc-SW8270C (to include Tetraethyllead), 
TCLP Extractable;  Volatile Organic Compounds, TCLP Extractable-SW8260B;  
Ignitablity-SW1010M; Reactivity-SW846 Ch 7; Pesticides, TCLP Extractable-SW8081A;  
Herbicides, TCLP Extractable-SW8151A; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13050255 and B13050492 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out.  

 R RPD outside of advisory limits.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance  

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 2.3C.  Coolers 2 and 3 arrived with temperatures of 1.0C.  
Custody seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received 
intact and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Cadmium, Chromium, and Lead (Method SW6010B) were detected in Method Blank MB-
71116.    The associated soil samples do not require a qualification because these analyte detections were either 
>10x the reporting limit or non-detect.  Arsenic, Barium, Cadmium, Chromium, Lead, Selenium, and Silver 
(SW6020) were detected in Method Blank MB-71110.  No validation qualifier was necessary because the blank was 
rerun without detections.  Water:  Arsenic, Chromium, and Lead (Method E200.8) was detected in Method Blank 
MB-71091.  The associated raw samples do not require a qualification because the analytes were non-detect. 2-
Methylnapthalene and Naphthalene (SW8270C) were detected in Method Blank MB-71347-71331-71124.  No 
validation qualifier was necessary because the associated samples were non-detect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene chloride (SW8260B) was detected in Rinsate blank YOSD-1305-102 and flagged with 
laboratory qualifier “J”.  Toluene (SW8260B) was detected in Tri p blank 031913 B-TS SHP0262 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because these are estimated values and are below 
the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 46-SB-A was flagged with laboratory qualifier “S” for the % recovery of Toluene-d8 (Method 
SW8260B) and Nitrobenzene-d5 (Method SW8270C) being outside of control limits.  No validation qualifier was 
necessary because other surrogates were within limits.  Sample 46-SB-A was also flagged with laboratory qualifier 
“S” for VPH Aromatics surrogate and VPH Aliphatics surrogate (Method MA-VPH) % recovery being above control 
limits.  A validation qualifier “J” was placed on all detected analytes, indicating high bias.   Sample 44-SB-A was 
flagged with laboratory qualifier “S” for the % recovery of Toluene-d8 (Method SW8260B) and Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  No validation qualifier was necessary because other surrogates 
were within limits.  Sample 44-SB-B was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl (MA-
EPH) and Nitrobenzene-d5 (SW8270C) being outside of control limits.  No validation qualifier was necessary 
because other surrogates were within limits.  Sample 30-SB-A was flagged with laboratory qualifier “S” for the % 
recovery of Nitrobenzene-d5 (Method SW8270C) being outside of control limits.  No validation qualifier was 
necessary because other surrogates were within limits.  Sample 30-SB-B was flagged with laboratory qualifier “S” 
for VPH Aliphatics surrogate (Method MA-VPH) % recovery being just above control limits. No validation qualifier 
was necessary because this % recovery was just outside of control limits with another surrogate within limits.  
Sample 45-SB-A was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl (MA-EPH); 
Nitrobenzene-d5 and 2-Fluorobiphenyl (SW8270C) being outside of control limits.  A validation qualifier “J” was 
placed on all detected analytes, indicating high bias, for the Method SW8270C-Low Concentration only; Method MA-
EPH had other surrogates within control limits.  Sample 45-SB-B was flagged with laboratory qualifier “S” for the % 
recovery of Terphenyl-d14 (SW8270C) being outside of control limits.  No validation qualifier was necessary 
because other surrogates were within limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  LCS-70980 was flagged with laboratory qualifier “S” for analytes 2-Methylnapthalene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and surrogates Nitrobenzene-d5, 
Terphenyl-d14 (Method SW8270C) for the % recovery being outside of control limits.  No validation qualifier was 
necessary because matrix spike and matrix spike duplicate, as well as the closing LCS were within limits.  Water:  
LCS_050813 was flagged with laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl ether (SW8260B) % 
recovery being outside of control limits.  No validation qualifier was necessary because the raw samples were non-
detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 
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16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13050255-009AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Lead, Arsenic, and Selenium (Method SW6010B); B13050255-009AMSD3-Arsenic and Selenium 
(Method SW6020) being outside of control limits.  No validation qualifier was necessary because the post-distillation 
spike was within limits.  QC sample B13050112-014AMS and B13050112-014AMSD was flagged with laboratory 
qualifier “S” for the analyte n-Nonane and n-Decane (Method MA-EPH) % recovery being outside of control limits.  
No validation qualifier was necessary because the LCS was within limits for this analyte.  QC sample B13050255-
001AMS was flagged with laboratory qualifier “S” for the analytes Methyl tert-butyl ether and surrogate VPH 
Aliphatics (Method MA-VPH), as well as QC sample B13050255-001AMSD for the analytes Methyl tert-butyl either, 
Benzene, VPH Aromatics surrogate, VPH Aliphatics Surrogate.  The analyst noted spike recoveries were not 
calculated for spike amounts below the reporting limit for the compound or spike amounts that were significantly less 
than the amount found in the sample.  No validation qualifier was necessary because the LCS was within limits for 
all analytes listed.  QC sample B13050255-009AMS and B13050255-009AMSD were flagged with laboratory 
qualifier “S” for the analytes n-Nonane and n-Decane (Method MA-EPH) % recovery being outside of control limits.  
No validation qualifier was necessary because the LCS was within limits for these analytes.  QC sample 
b13050255-002ams and b13050255-002amsd were flagged with laboratory qualifier “S” for the analytes 1,1,2,2-
Tetrachloroethane and 1,2,3-Trichloropropane (SW8260B) % recovery being outside of control limits.  No validation 
qualifier was necessary because the LCS was within limits.  For QC for Method SW8270C, extra analytes were run 
for TCLP Extraction.  Various analytes were flagged with laboratory qualifier “S”; however, the LCS was within limits 
on a rerun.  No validation qualifier was necessary.   Water:  QC matrix spike B13050350-003A_MS and matrix spike 
duplicate B13050350-003A_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?   Yes X No AR Initials 

Comments:  QC sample B13050255-009AMD3 was flagged with laboratory qualifier “R” for the RPD being outside 
of control limits for the analyte Lead (SW6010B).  No validation qualifier was necessary because the post-distillation 
spike was within control limits for RPD. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 7 of 7 
 

 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

 In the event a surrogate concentration was diluted out, a laboratory qualifier “O” was put on the data. 

 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
46-SB-A Soil B13050255-001 MA-VPH C9-C10 AROMATICS 697 mg/kg J High Bias
46-SB-A Soil B13050255-001 MA-VPH C9-C12 ALIPHATICS 1220 mg/kg J High Bias
46-SB-A Soil B13050255-001 MA-VPH TOTAL PURGEABLE HYDROCARBONS 1910 mg/kg J High Bias
46-SB-A Soil B13050255-001 MA-VPH C5-C8 ALIPHATICS 67 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Acenaphthene 1.1 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Anthracene 0.86 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL 2-Methylnaphthalene 49 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Naphthalene 12 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Pyrene 2.1 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Phenanthrene 13 mg/kg J High Bias
45-SB-A Soil B13050255-007 SW8270C-LL Fluorene 5.4 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance

Validator Qualified Analytical Results
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Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/02/2013 

Verified By/Date Verified:  Angela Roddy 07/16/2013 

 

Sample End Date:  05/02/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YMW-15-SB-B 5/2/2013 B13050501 B13050501-001
2 Soil YMW-15-SB-C 5/2/2013 B13050501 B13050501-002
3 Soil YMW-18-SB-C 5/2/2013 B13050501 B13050501-003
4 Water-Rinsate Blank YOSD-1305-102 5/2/2013 B13050492 B13050492-001
5 Water-Trip Blank TB031913BTSSHP0262 5/2/2013 B13050492 B13050492-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C,  Volatile Organic 
Compounds -SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13050501 and B13050492 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 1.0C.  Custody seals for all coolers were not present.  
However, the coolers were hand-delivered.  Samples were received intact and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Chromium (Method SW6010B) and Selenium (Method SW6020) were detected in 
Method Blank MB-71170.    The associated soil samples do not require a qualification because these analyte 
detections were either >10x the reporting limit or non-detect.  Mercury (SW7471A) was detected in Method Blank 
MB-71137.  No validation qualifier was necessary because Mercury was non-detect in associated soil samples.  
Water:  Arsenic, Chromium, and Lead (Method E200.8) was detected in Method Blank MB-71091.  The associated 
raw samples do not require a qualification because the analytes were non-detect.  2-Methylnapthalene and 
Naphthalene (SW8270C) were detected in Method Blank MB-71347-71331-71124.  No validation qualifier was 
necessary because the associated samples were non-detect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene chloride (SW8260B) was detected in Rinsate blank YOSD-1305-102 and flagged with 
laboratory qualifier “J”.  Toluene (SW8260B) was detected in Tri p blank 031913 B-TS SHP0262 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because these are estimated values and are below 
the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample YMW-15-SB-B was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  No validation qualifier was necessary because other surrogates 
were within limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  LCS-71158 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for 
the % recovery being outside of control limits.  No validation qualifier was necessary because matrix spike and 
matrix spike duplicate, as well as the closing LCS were within limits.  Water:  LCS_050813 was flagged with 
laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl ether (SW8260B) % recovery being outside of control 
limits.  No validation qualifier was necessary because the raw samples were non-detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample b13050255-002ams and b13050255-002amsd were flagged with laboratory qualifier 
“S” for the analytes 1,1,2,2-Tetrachloroethane and 1,2,3-Trichloropropane (SW8260B) % recovery being outside of 
control limits.  No validation qualifier was necessary because the LCS was within limits.  QC sample B13050255-
009AMS and B13050255-009AMSD were flagged with laboratory qualifier “S” for the analytes n-Nonane and n-
Decane (Method MA-EPH) % recovery being outside of control limits.  No validation qualifier was necessary 
because the LCS was within limits for these analytes.  QC samples B13050505-010AMS3 and B13050505-
010AMSD3 were flagged with laboratory qualifier “S” for the % recovery of the analytes Arsenic and Selenium 
(Method SW6020 being outside of control limits.  No validation qualifier was necessary because the Standard 
Reference Material and Laboratory Fortified Blank were within control limits.    Water:  QC matrix spike B13050350-
003A_MS and matrix spike duplicate B13050350-003A_MSD were flagged with laboratory qualifier “S” for the % 
recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation 
qualifier was not necessary because the raw samples were nondetect for this analyte, as well as the LCS was within 
limits. 

Were MS/MSD RPDs within control limits?   Yes X No AR Initials 
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Comments:  QC samples B13050505-010AMS3 and B13050505-010AMSD3 were flagged with laboratory qualifier 
“R” for the RPD being outside of control limits for the analytes Arsenic and Selenium (Method SW6020).  No 
validation qualifier was necessary because the Standard Reference Material and Laboratory Fortified Blank were 
within control limits.  This matrix spike and spike duplicate were not a sample from this batch and could have 
problems with recoveries related to this sample only. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/02/2013 

Verified By/Date Verified:  Angela Roddy 07/16/2013 

 

Sample End Date:  05/03/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 32-SB-A 5/2/2013 B13050505 B13050505-001
2 Soil 47-SB-A 5/2/2013 B13050505 B13050505-002
3 Soil 31-SB-A 5/2/2013 B13050505 B13050505-003
4 Soil 19-SB-A 5/2/2013 B13050505 B13050505-004
5 Soil 33-SB-A 5/2/2013 B13050505 B13050505-005
6 Soil 33-SB-B 5/2/2013 B13050505 B13050505-006
7 Soil 34-SB-A 5/2/2013 B13050505 B13050505-007
8 Soil 105-SB-A 5/3/2013 B13050505 B13050505-008
9 Soil 104-SB-A 5/3/2013 B13050505 B13050505-009
10 Soil 93-SB-A 5/3/2013 B13050505 B13050505-010
11 Water-Rinsate Blank YOSD-1305-102 5/2/2013 B13050492 B13050492-001
12 Water-Trip Blank TB031913BTSSHP0262 5/2/2013 B13050492 B13050492-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C,  Volatile Organic 
Compounds -SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13050505 and B13050492 

 

 Sample 34-SB-A was not included in the data validation and its results were excluded 
from the database due to being sampled at a later date with a higher PID reading. 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out. 

 R RPD outside of advisory limits.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J QC Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory.  However, 
sample B13050505-010 was missing values for Arsenic and Selenium in the first report.  The report was re-issued 
by the lab with these values included. 
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4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 1.0C.  Custody seals for all coolers were not present.  
However, the coolers were hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Chromium (Method SW6010B) and Selenium (Method SW6020) were detected in 
Method Blank MB-71170.    The associated soil samples do not require a qualification because these analyte 
detections were either >10x the reporting limit or non-detect.  Water:  Arsenic, Chromium, and Lead (Method 
E200.8) was detected in Method Blank MB-71091.  The associated raw samples do not require a qualification 
because the analytes were non-detect.  2-Methylnapthalene and Naphthalene (SW8270C) were detected in Method 
Blank MB-71347-71331-71124.  No validation qualifier was necessary because the associated samples were non-
detect for these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Methylene chloride (SW8260B) was detected in Rinsate blank YOSD-1305-102 and flagged with 
laboratory qualifier “J”.  Toluene (SW8260B) was detected in Tri p blank 031913 B-TS SHP0262 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because these are estimated values and are below 
the reporting limits. 
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Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 47-SB-A was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl 
(SW8015M) and Nitrobenzene-d5 (Method SW8270C) being outside of control limits.  No validation qualifier was 
necessary because other surrogates were within limits; also, Method SW8015M is a screen only.  Sample 31-SB-A 
was flagged with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl (Method SW8270C) being outside of 
control limits.  No validation qualifier was necessary because other surrogates were within limits.  Sample 19-SB-A 
was flagged with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl and Nitrobenzene-d5 (Method 
SW8270C) being above control limits.  A validation qualifier “J” was placed on all detected analytes.  Sample 33-SB-
A was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl (SW8015M) being outside of control 
limits.  No validation qualifier was necessary because this is a screen only. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  LCS-71158 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for 
the % recovery being outside of control limits.  No validation qualifier was necessary because matrix spike and 
matrix spike duplicate, as well as the closing LCS were within limits.  Water:  LCS_050813 was flagged with 
laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl ether (SW8260B) % recovery being outside of control 
limits.  No validation qualifier was necessary because the raw samples were non-detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Soil:  QC sample B13050255-009AMS and B13050255-009AMSD were flagged with laboratory 
qualifier “S” for the analytes n-Nonane and n-Decane (Method MA-EPH) % recovery being outside of control limits.  
No validation qualifier was necessary because the LCS was within limits for these analytes.  QC sample 
B13050505-010AMSD3 was flagged with laboratory qualifier “S” for the % recovery of the analyte Selenium (Method 
SW6020) being outside of control limits.  No validation qualifier was necessary because the Standard Reference 
Material and Laboratory Fortified Blank were within control limits.    QC samples B13050505-004AMS and 
B13050505-004AMSD were flagged with laboratory qualifier “S” for the % recovery of the analytes Anthracene, 
Pyrene, Acenapthene, Fluoranthene, and Naphthalene (Method SW8270C).  No validation qualifier was necessary 
because the LCS was within limits for these analytes.  Water:  QC matrix spike B13050350-003A_MS and matrix 
spike duplicate B13050350-003A_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 In the event a surrogate is diluted out, a laboratory qualifier of “O” is put on the data. 

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
19-SB-A Soil B13050505-004 SW8270C Phenanthrene 1.2 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C Fluorene 0.55 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C 2-Methylnaphthalene 5.8 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C Naphthalene 2.7 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C Pyrene 0.18 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C Anthracene 0.22 mg/kg J High Bias
19-SB-A Soil B13050505-004 SW8270C Acenaphthene 0.19 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/06/2013 

Verified By/Date Verified:  Angela Roddy 07/16/2013 

 

Sample End Date:  05/08/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 35-SB-A 5/6/2013 B13050598 B13050598-001
2 Soil 8-SB-A 5/6/2013 B13050598 B13050598-002
3 Soil 7-SB-A 5/6/2013 B13050598 B13050598-003
4 Soil 7-SB-B 5/6/2013 B13050598 B13050598-004
5 Water-Rinsate Blank YOSD-1305-104 5/8/2013 B13050929 B13050929-001

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C,  Volatile Organic 
Compounds -SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13050598 and B13050929 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 2.1C and 0.0C.  Custody seals for all coolers were not 
present.  However, the coolers were hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-71171.    The associated soil 
samples do not require a qualification because Barium analyte detections were >10x the reporting limit.  Water:  
Arsenic, Cadmium, Chromium, and Silver (Method E200.8) were detected in Method Blank MB-71226.  The 
associated raw samples do not require a qualification because the analytes were non-detect.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1305-104.  A validation qualifier “U” was only necessary for the Rinsate Blank because raw soil sample values for 
these analytes are >5x the reporting limit or non-detect. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 7-SB-A was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  No validation qualifier was necessary because other surrogates 
were within limits.   Sample 8-SB-A was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5, 
Terphenyl-d14 (SW8270C) and VPH Aliphatic Surrogate (Method MA-VPH) being outside of control limits.  A 
validation qualifier “J” was placed on detected analytes of Method VPH only, indicating high bias.  Other surrogates 
were within limits for Method SW8270C. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  LCS-71158 was flagged with laboratory qualifier “S” for analyte n-Pentane (Method MA-VPH) for 
the % recovery being outside of control limits.  No validation qualifier was necessary because matrix spike and 
matrix spike duplicate, as well as the closing LCS were within limits.  LCS-71113 was flagged with laboratory 
qualifier “S” for the analytes 2-Methylnaphthalene and Acenaphthylene (Method SW8270C).  No validation qualifier 
was necessary because this LCS was rerun and within control limits.  Water:  LCS_051013 was flagged with 
laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl ether (SW8260B) % recovery being outside of control 
limits.  No validation qualifier was necessary because the raw samples were non-detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC samples B13050806-013AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Selenium (Method SW6020) being outside of control limits.  No validation qualifier was necessary 
because the post distillation spike was within control limits.   QC samples B13050505-004AMS and B13050505-
004AMSD were flagged with laboratory qualifier “S” for the % recovery of the analytes Anthracene, Pyrene, 
Acenapthene, Fluoranthene, and Naphthalene (Method SW8270C).  No validation qualifier was necessary because 
the LCS was within limits for these analytes.  Water:  QC matrix spike B13050937-006B_MS and matrix spike 
duplicate B13050937-006B_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-104 Water B13050929-001 SW8270C 2-Methylnaphthalene 0.64 ug/L U
YOSD-1305-104 Water B13050929-001 SW8270C Naphthalene 0.52 ug/L U

8-SB-A Soil B13050598-002 MA-VPH BENZENE 11 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH TOTAL XYLENE 68 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH TOTAL PURGEABLE HYDROCARBONS 12100 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH C9-C12 ALIPHATICS 7710 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH C9-C10 AROMATICS 2730 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH C5-C8 ALIPHATICS 3260 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH Ethylbenzene 103 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH o-Xylene 14 mg/kg J High Bias
8-SB-A Soil B13050598-002 MA-VPH M-P XYLENE 54 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/07/2013 

Verified By/Date Verified:  Angela Roddy 07/17/2013 

 

Sample End Date:  05/08/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 12-SB-A 5/7/2013 B13050908 B13050908-001
2 Soil 13-SB-A 5/7/2013 B13050908 B13050908-002
3 Soil 4-SB-A 5/7/2013 B13050908 B13050908-003
4 Soil 5-SB-A 5/7/2013 B13050908 B13050908-004
5 Soil 15-SB-A 5/8/2013 B13050908 B13050908-005
6 Soil 15-SB-AD 5/8/2013 B13050908 B13050908-006
7 Soil 18-SB-A 5/8/2013 B13050908 B13050908-007
8 Water-Rinsate Blank YOSD-1305-104 5/8/2013 B13050929 B13050929-001

Samples Analyzed

 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B13050908 and B13050929 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J QC Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 0.0C.  Custody seals for all coolers were not present.  
However, the coolers were hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Chromium, and Lead (Method SW6010B) were detected in Method Blank MB-71257.  
The associated soil samples do not require a qualification because analyte detections were >10x the reporting limit.  
Water:  Arsenic, Cadmium, Chromium, and Silver (Method E200.8) were detected in Method Blank MB-71226.  The 
associated raw samples do not require a qualification because the analytes were non-detect.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1305-104.  A validation qualifier “U” is only necessary for the Rinsate blank because raw soil sample values for 
these analytes are >5x the reporting limit or non-detect. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 5-SB-A was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  No validation qualifier was necessary because other surrogates 
were within limits.   Sample13-SB-A was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatic 
Surrogate (Method MA-VPH) being outside of control limits.  A validation qualifier “was not necessary because other 
surrogates were within limits, and the above named surrogate was barely outside of control limits.   Sample 4-SB-A 
was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatic and Aromatic surrogates (MA-VPH) and 
o-Terphenyl (Method MA-EPH) being above control limits.  A validation qualifier “J” was placed on all detected 
analytes for the method MA-VPH only, indicating high bias.  Sample 15-SB-A was flagged with laboratory qualifier 
“S” for the % recovery of VPH Aliphatics and VPH Aromatics Surrogate (Method MA-VPH); o-Terphenyl (MA-EPH) 
and 2-Fluorobiphenyl (SW8270C).  A validation qualifier “J” was placed on all detected analytes for the method MA-
VPH only, indicating high bias, because the other methods had other surrogates within control limits.  Sample 
duplicate 15-SB-AD and sample 18-SB-A were flagged with laboratory qualifier “S” for the % recovery of VPH 
Aliphatic and Aromatic surrogates (MA-VPH) and o-Terphenyl (MA-EPH).  No validation qualifier was necessary 
because other surrogates were within limits for these methods. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  Water:  LCS_051013 was flagged with laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl 
ether (SW8260B) % recovery being outside of control limits.  No validation qualifier was necessary because the raw 
samples were non-detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC samples B13051039-004AMS3 and B13051039-004AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analyte Selenium (Method SW6020) being outside of control limits.  No 
validation qualifier was necessary because the post distillation spike was within control limits.   QC samples 
B13050891-001AMS and B13050891-001AMSD were flagged with laboratory qualifier “S” for the % recovery of the 
analyte Ethyl benzene (Method MA-VPH).  No validation qualifier was necessary because the LCS was within limits 
for all analytes.  QC samples B13050908-003AMS and B13050908-003AMSD were flagged with laboratory qualifier 
“S” for the % recovery of the following analytes:  Acenaphthene, Anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Fluoranthene, Pyrene, and the surrogates Nitrobenzene-d5 and 2-Fluorobiphenyl (Method 
SW8270C).  No validation qualifier was necessary because the LCS was within limits for all analytes.  Water:  QC 
matrix spike B13050937-006B_MS and matrix spike duplicate B13050937-006B_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chloroethyl vinyl ether (Method SW8260B) being outside of control 
limits.  A validation qualifier was not necessary because the raw samples were nondetect for this analyte, as well as 
the LCS was within limits. 
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Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample 15-SB-A and its duplicate 15-SB-AD analyte values were within RPD control limits per QAPP. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-104 Water B13050929-001 SW8270C 2-Methylnaphthalene 0.64 ug/L U
YOSD-1305-104 Water B13050929-001 SW8270C Naphthalene 0.52 ug/L U

15-SB-A Soil B13050908-005 MA-VPH BENZENE 3.5 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH C5-C8 ALIPHATICS 1120 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH C9-C10 AROMATICS 2820 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH C9-C12 ALIPHATICS 2890 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH Ethylbenzene 56 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH M-P XYLENE 164 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH Naphthalene 90 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH o-Xylene 9.9 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH TOTAL PURGEABLE HYDROCARBONS 8890 mg/kg J High Bias
15-SB-A Soil B13050908-005 MA-VPH TOTAL XYLENE 174 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH TOTAL XYLENE 12 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH TOTAL PURGEABLE HYDROCARBONS 6460 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH M-P XYLENE 12 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH BENZENE 6.4 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH C5-C8 ALIPHATICS 1870 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH C9-C12 ALIPHATICS 2320 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH C9-C10 AROMATICS 1800 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH Naphthalene 56 mg/kg J High Bias
4-SB-A Soil B13050908-003 MA-VPH Ethylbenzene 105 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/08/2013 

Verified By/Date Verified:  Angela Roddy 07/24/2013 

 

Sample End Date:  05/10/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 6-SB-A 5/9/2013 B13051003 B13051003-001
2 Soil 16-SB-A 5/9/2013 B13051003 B13051003-002
3 Soil 16-SB-B 5/9/2013 B13051003 B13051003-003
4 Soil 17-SB-A 5/10/2013 B13051003 B13051003-004
5 Soil 17-SB-B 5/10/2013 B13051003 B13051003-005
6 Soil 17-SB-C 5/10/2013 B13051003 B13051003-006
7 Water-Rinsate Blank YOSD-1305-104 5/8/2013 B13050929 B13050929-001

Samples Analyzed

 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051003 and B13050929 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 7 
 

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 O Diluted out. 

 S    Spike recovery outside of advisory limits. 

 1 The spike value was significantly less than the amount found in the sample.  Normal QC limits may not be 
achievable. 

  Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 2.2C and 0.0C respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-71325.    The associated soil 
samples do not require a qualification because analyte detections were >10x the reporting limit.  Water:  Arsenic, 
Cadmium, Chromium, and Silver (Method E200.8) were detected in Method Blank MB-71226.  The associated raw 
samples do not require a qualification because the analytes were non-detect.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1305-104.  No validation qualifier is necessary related to the raw soil sample values for these analytes are >5x the 
reporting limit or non-detect.  However,  a validation qualifier “U” was placed on the Rinsate Blank for these analytes. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 17-SB-B was flagged with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl and 
Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier “J” was placed on all detected 
analytes for this method, indicating high bias.  Sample 17-SB-C was flagged with laboratory qualifier “S” for the % 
recovery of 2-Fluorobiphenyl (Method SW8270C) being above control limits.  A validation qualifier was not 
necessary because two other surrogates were within limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments: Soil:  Water:  LCS_051013 was flagged with laboratory qualifier “S” for the analyte 2-Chloroethyl vinyl 
ether (SW8260B) % recovery being outside of control limits.  No validation qualifier was necessary because the raw 
samples were non-detect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051292-001AMSD3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Silver (Method SW6010B) being outside of control limits.  No validation qualifier was necessary because 
the post distillation spike was within control limits.   QC samples B13051003-003AMS and B13051003-003AMSD 
were flagged with laboratory qualifier “S” and “1” for the % recovery of the analytes Benzene, Toluene, Ethyl 
benzene, m+p xylenes, o-Xylene, Total Purgeable Hydrocarbons, and Naphthalene (Method MA-VPH).  No 
validation qualifier was necessary because the LCS was within limits for all analytes.  QC samples B13050908-
003AMS and B13050908-003AMSD were flagged with laboratory qualifier “S” for the % recovery of the following 
analytes:  Acenaphthene, Anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Fluoranthene, Pyrene, and the 
surrogates Nitrobenzene-d5 and 2-Fluorobiphenyl (Method SW8270C).  No validation qualifier was necessary 
because the LCS was within limits for all analytes.  Water:  QC matrix spike B13050937-006B_MS and matrix spike 
duplicate B13050937-006B_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chloroethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  Sample 15-SB-A and its duplicate 15-SB-AD analyte values were within RPD control limits per QAPP. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 In the event a surrogate was diluted out, a laboratory qualifier “O” was placed on the data.  A validation 
qualifier was not necessary in these instances. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-104 Water B13050929-001 SW8270C 2-Methylnaphthalene 0.64 ug/L U
YOSD-1305-104 Water B13050929-001 SW8270C Naphthalene 0.52 ug/L U

17-SB-B Soil B13051003-005 SW8270C Fluorene 8.5 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Fluoranthene 0.45 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Acenaphthene 4.1 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Benzo(b)fluoranthene 0.18 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Chrysene 0.77 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Pyrene 1.6 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C 2-Methylnaphthalene 103 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Anthracene 0.84 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Benzo(a)anthracene 0.28 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Phenanthrene 16 mg/kg J High Bias
17-SB-B Soil B13051003-005 SW8270C Naphthalene 43 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/13/2013 

Verified By/Date Verified:  Angela Roddy 07/24/2013 

 

Sample End Date:  05/15/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 21-SB-A 5/13/2013 B13051294 B13051294-001
2 Soil 36-SB-A 5/13/2013 B13051294 B13051294-002
3 Soil 36-SB-B 5/13/2013 B13051294 B13051294-003
4 Soil 36-SB-C 5/13/2013 B13051294 B13051294-004
5 Soil 37-SB-A 5/13/2013 B13051294 B13051294-005
6 Soil 98-SB-A 5/14/2013 B13051294 B13051294-006
7 Soil 99-SB-A 5/14/2013 B13051294 B13051294-007
8 Soil 108-SB-A 5/14/2013 B13051294 B13051294-008
9 Soil 109-SB-A 5/14/2013 B13051294 B13051294-009
10 Soil 97-SB-A 5/14/2013 B13051294 B13051294-010
11 Soil 81-SB-A 5/14/2013 B13051294 B13051294-011
12 Water-Rinsate Blank YOSD-1305-105 5/15/2013 B13051451 B13051451-001

Samples Analyzed

 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B;  Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051294 and B13051451 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 0.7C and 1.1C respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Water:  Chromium (Method E200.8) was detected in Method Blank MB-71371.  The associated raw 
samples do not require a qualification because the analytes were non-detect for Chromium.  Mercury (Method 
E245.1) was detected in Method Blank MB-71365.  The associated raw sample so not require a qualification 
because associated raw samples were non-detect for Mercury.  2-Methylnapthalene and Naphthalene (Method 
SW8270C) were detected in MB-71750-71636-71466.  A laboratory qualifier “B” is placed on the raw samples, as to 
indicate they were found in the method blank as well.   A validation qualifier “U” is placed on the associated raw 
sample, YOSD-1305-105; as well as for this is a Rinsate Blank, which is discussed below.  

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1305-105.  A validation qualifier “U” was placed on the Rinsate Blank and associated raw soil samples with values 
<5x the reporting limit for these analytes. Chloroform (Method SW8260B) and Selenium (Method E200.8) were also 
detected in Rinsate Blank YOSD-1305-105.  A validation qualifier “U” was placed on the Rinsate Blank only.  
Chloromethane (SW8260B) was also detected in Rinsate Blank YOSD-1305-105 and flagged with laboratory 
qualifier “J”.  A validation qualifier was not necessary because this is an estimated value and is below the reporting 
limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 81-SB-A was flagged with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl 
(Method SW8270C) being above control limits.  A validation qualifier was not necessary because two other 
surrogates were within limits. Sample 36-SB-A, 36-SB-B, and 36-SB-C were flagged with laboratory qualifier “S” for 
the % recovery of Dibromofluoromethane (SW8260B) being above control limits.  A validation qualifier was not 
necessary because three other surrogates were within limits.  Sample 99-SB-A was flagged with laboratory qualifier 
“S” for the % recovery of VPH Aliphatics Surrogate (Method MA-VPH) and Nitrolbenzene-d5(SW8270C) being 
above control limits.  A validation qualifier “J” was placed on the detected analytes of Method MA-VPH only, 
indicating high bias.  Method SW8270C had other surrogates within control limits.  Sample 108-SB-A was flagged 
with laboratory qualifier “S” for the % recovery of VPH Aromatics Surrogate (Method MA-VPH) being above control 
limits.  This surrogate was barely out of control limits with another surrogate for this method within control limits.  No 
validation qualifier was necessary. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051294-002AMS3 and B13051294-002AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analytes Barium and Selenium (Method SW6020) and VPH Aliphatics 
Surrogate (Method MA-VPH) being outside of control limits.  No validation qualifier was necessary because the post 
distillation spike and LCS were within control limits.   QC sample B13051386-009AMS3 and B13051386-009AMSD3 
were flagged with laboratory qualifier “S” for the % recovery of the analyte Selenium (Method SW6020).   No 
validation qualifier was necessary because the post distillation spike was within control limits.   Water:  QC matrix 
spike B13051529-005_MS and matrix spike duplicate B13051529-005_MSD were flagged with laboratory qualifier 
“S” for the % recovery of the analyte 2-Chloroethyl vinyl ether (Method SW8260B) being outside of control limits.  A 
validation qualifier was not necessary because the raw samples were nondetect for this analyte, as well as the LCS 
was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 
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Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-105 Water B13051451-001 SW8270C 2-Methylnaphthalene 0.21 ug/L U
YOSD-1305-105 Water B13051451-001 SW8270C Naphthalene 0.34 ug/L U
YOSD-1305-105 Water B13051451-001 E200.8 Selenium 0.002 ug/L U
YOSD-1305-105 Water B13051451-001 SW8260B Chloroform 5.9 ug/L U

109-SB-A Soil B13051294-009 SW8270C 2-Methylnaphthalene 0.0034 mg/kg U
36-SB-A Soil B13051294-002 SW8270C 2-Methylnaphthalene 0.016 mg/kg U
36-SB-B Soil B13051294-003 SW8270C 2-Methylnaphthalene 0.010 mg/kg U
36-SB-C Soil B13051294-004 SW8270C 2-Methylnaphthalene 0.0041 mg/kg U
37-SB-A Soil B13051294-005 SW8270C 2-Methylnaphthalene 0.0074 mg/kg U
81-SB-A Soil B13051294-011 SW8270C 2-Methylnaphthalene 0.15 mg/kg U
36-SB-A Soil B13051294-002 SW8270C Naphthalene 0.013 mg/kg U
36-SB-B Soil B13051294-003 SW8270C Naphthalene 0.012 mg/kg U
36-SB-C Soil B13051294-004 SW8270C Naphthalene 0.0042 mg/kg U
37-SB-A Soil B13051294-005 SW8270C Naphthalene 0.0042 mg/kg U
81-SB-A Soil B13051294-011 SW8270C Naphthalene 0.31 mg/kg U
99-SB-A Soil B13051294-007 MA-VPH TOTAL XYLENE 11 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH Ethylbenzene 56 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH Naphthalene 25 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH TOTAL PURGEABLE HYDROCARBONS 6700 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH C9-C12 ALIPHATICS 3250 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH o-Xylene 11 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH C5-C8 ALIPHATICS 1800 mg/kg J High Bias
99-SB-A Soil B13051294-007 MA-VPH C9-C10 AROMATICS 1820 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/15/2013 

Verified By/Date Verified:  Angela Roddy 07/24/2013 

 

Sample End Date:  05/15/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 82-SB-A 5/15/2013 B13051446 B13051446-001
2 Soil 82-SB-AD 5/15/2013 B13051446 B13051446-002
3 Soil 83-SB-A 5/15/2013 B13051446 B13051446-003
4 Soil 84-SB-A 5/15/2013 B13051446 B13051446-004
5 Soil 85-SB-A 5/15/2013 B13051446 B13051446-005
6 Soil 86-SB-A 5/15/2013 B13051446 B13051446-006
7 Soil 100-SB-A 5/15/2013 B13051446 B13051446-007
8 Soil 101-SB-A 5/15/2013 B13051446 B13051446-008
9 Water-Rinsate Blank YOSD-1305-105 5/15/2013 B13051451 B13051451-001

Samples Analyzed

 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051446 and B13051451 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 7 
 

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 * MCL Exceedance  

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 1.7C and 1.1C respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6020) was detected in Method Blank MB-71432.  A validation qualifier was 
not necessary because the raw soil sample had values >10x the reporting limit for Barium.  Water:  Chromium 
(Method E200.8) was detected in Method Blank MB-71371.  The associated raw samples do not require a 
qualification because the analytes were non-detect for Chromium.  Mercury (Method E245.1) was detected in 
Method Blank MB-71365.  The associated raw sample so not require a qualification because associated raw 
samples were non-detect for Mercury.  2-Methylnapthalene and Naphthalene (Method SW8270C) were detected in 
MB-71750-71636-71466.  A laboratory qualifier “B” is placed on the raw samples, as to indicate they were found in 
the method blank as well.   A validation qualifier “U” is placed on the associated raw sample, YOSD-1305-105; as 
well as for this is a Rinsate Blank, which is discussed below.  

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1305-105.  A validation qualifier “U” was placed on the Rinsate Blank and associated raw soil samples with values 
<5x the reporting limit for these analytes. Chloroform (Method SW8260B) and Selenium (Method E200.8) were also 
detected in Rinsate Blank YOSD-1305-105.  A validation qualifier “U” was only necessary for the Rinsate Blank for 
these analytes, as the values are non-detect in associated raw soil samples.  Chloromethane (SW8260B) was also 
detected in Rinsate Blank YOSD-1305-105 and flagged with laboratory qualifier “J”.  A validation qualifier was not 
necessary because this is an estimated value and is below the reporting limit. 
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Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 85-SB-A was flagged with laboratory qualifier “S” for the % recovery of Nitrolbenzene-d5 
(SW8270C) being above control limits.  A validation qualifier was not necessary because other surrogates were 
within limits for this analyte. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051294-002AMSD was flagged with laboratory qualifier “S” for the % recovery of 
the VPH Aliphatics Surrogate (Method MA-VPH) being outside of control limits.  No validation qualifier was 
necessary because the LCS was within control limits.   QC sample B13051446-008AMS3 and B13051446-
008AMSD3 were flagged with laboratory qualifier “S” for the % recovery of the analyte Selenium (Method SW6020).  
No validation qualifier was necessary because the Laboratory Fortified Blank was within control limits.   Water:  QC 
matrix spike B13051529-005_MS and matrix spike duplicate B13051529-005_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chloroethyl vinyl ether (Method SW8260B) being outside of control 
limits.  A validation qualifier was not necessary because the raw samples were nondetect for this analyte, as well as 
the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:  82-SB-A and its duplicate 82-SB-AD had RPDs outside of control limits for the analytes:  Moisture % by 
Weight (Method SW3550A) at 62% and a PRDL for Total Extractable Hydrocarbons.  A validation qualifier “J” was 
placed on these analytes.  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-105 Water B13051451-001 SW8270C 2-Methylnaphthalene 0.21 ug/L U
YOSD-1305-105 Water B13051451-001 SW8270C Naphthalene 0.34 ug/L U
YOSD-1305-105 Water B13051451-001 E200.8 Selenium 0.002 ug/L U
YOSD-1305-105 Water B13051451-001 SW8260B Chloroform 5.9 ug/L U

100-SB-A Soil B13051446-007 SW8270C 2-Methylnaphthalene 0.0059 mg/kg U
82-SB-A Soil B13051446-001 SW3550A MOISTURE % BY WT. 9.5 mg/kg J RPD

82-SB-AD Soil B13051446-002 SW3550A MOISTURE % BY WT. 18 mg/kg J RPD
83-SB-A Soil B13051446-003 SW3550A MOISTURE % BY WT. 7.0 mg/kg J RPD
84-SB-A Soil B13051446-004 SW3550A MOISTURE % BY WT. 20 mg/kg J RPD
85-SB-A Soil B13051446-005 SW3550A MOISTURE % BY WT. 4.1 mg/kg J RPD
86-SB-A Soil B13051446-006 SW3550A MOISTURE % BY WT. 9.1 mg/kg J RPD
100-SB-A Soil B13051446-007 SW3550A MOISTURE % BY WT. 4.2 mg/kg J RPD
101-SB-A Soil B13051446-008 SW3550A MOISTURE % BY WT. 4.0 mg/kg J RPD
100-SB-A Soil B13051446-007 MA-EPH Total Extractable Hydrocarbons 348 mg/kg J PRDL
101-SB-A Soil B13051446-008 MA-EPH Total Extractable Hydrocarbons <10 mg/kg J PRDL
82-SB-A Soil B13051446-001 MA-EPH Total Extractable Hydrocarbons 34 mg/kg J PRDL

82-SB-AD Soil B13051446-002 MA-EPH Total Extractable Hydrocarbons <12 mg/kg J PRDL
83-SB-A Soil B13051446-003 MA-EPH Total Extractable Hydrocarbons 26 mg/kg J PRDL
84-SB-A Soil B13051446-004 MA-EPH Total Extractable Hydrocarbons <12 mg/kg J PRDL
85-SB-A Soil B13051446-005 MA-EPH Total Extractable Hydrocarbons 4730 mg/kg J PRDL
86-SB-A Soil B13051446-006 MA-EPH Total Extractable Hydrocarbons <11 mg/kg J PRDL

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/16/2013 

Verified By/Date Verified:  Angela Roddy 07/24/2013 

 

Sample End Date:  05/22/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 38-SB-A 5/16/2013 B13051564 B13051564-001
2 Soil 9-SB-A 5/16/2013 B13051564 B13051564-002
3 Soil 11-SB-A 5/16/2013 B13051564 B13051564-003
4 Soil 22-SB-A 5/16/2013 B13051564 B13051564-004
5 Soil 22-SB-B 5/16/2013 B13051564 B13051564-005
6 Soil 22-SB-C 5/16/2013 B13051564 B13051564-006
7 Soil 23-SB-A 5/16/2013 B13051564 B13051564-007
8 Soil 23-SB-B 5/16/2013 B13051564 B13051564-008
9 Soil 23-SB-C 5/16/2013 B13051564 B13051564-009
10 Water-Rinsate Blank YOSD-1305-106 5/20/2013 B13051955 B13051955-001
11 Water-Rinsate Blank YOSD-1305-107 5/22/2013 B13051955 B13051955-002

Samples Analyzed

 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051564 and B13051955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J QC Exceedance 

 U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 1.7C and 0.9C respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Lead, and Silver (Method SW6020) were detected in Method Blank MB-71432.  A 
validation qualifier was not necessary because the raw soil sample had values either >10x the reporting limit or non-
detect for these analytes.  Water:  Cadmium, Chromium, and Silver (Method E200.8) were detected in Method Blank 
MB-71559.  The associated raw samples do not require a qualification because the analytes were non-detect for 
these analytes.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C) and Chloroform (Method SW8260B) were detected in Rinsate Blank 
YOSD-1305-106.  A validation qualifier “U” was placed on the Rinsate Blank.  The associated raw soil samples were 
either non-detect or had values >5x the reporting limit for these analytes.  Chloromethane (SW8260B) was also 
detected in Rinsate Blank YOSD-1305-106 and flagged with laboratory qualifier “J”.  A validation qualifier was not 
necessary because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 11-SB-A was flagged with laboratory qualifier “S” for the % recovery of Nitrolbenzene-d5 
(SW8270C) being above control limits.  A validation qualifier was not necessary because other surrogates were 
within limits for this analyte.  Sample 22-SB-B was flagged with laboratory qualifier “S” for the % recovery of VPH 
Aliphatics and VPH Aromatics Surrogates (Method MA-VPH) and o-Terphenyl (MA-EPH) being above control limits.  
A validation qualifier “J” was only necessary for detected analytes of the Method MA-VPH, indicating high bias, for 
which both surrogates were above control limits.  Samples 22-SB-C and 23-SB-A were flagged with laboratory 
qualifier “S” for the % recovery of VPH Aliphatics and VPH Aromatics Surrogates (Method MA-VPH) being above 
control limits.  A validation qualifier “J” was placed on all detected analytes for this method, indicating high bias.  
Sample 23-SB-B was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatics Surrogate (Method 
MA-VPH) and o-Terphenyl (MA-EPH) being above control limits.  A validation qualifier was not necessary because 
the VPH surrogate was barely outside of control limits with another surrogate within limits, as well as other 
surrogates within control limits for Method MA-EPH.    Sample 23-SB-C was flagged with laboratory qualifier “S” for 
the % recovery of VPH Aliphatics Surrogate (Method MA-VPH) being above control limits.  A validation qualifier “J” 
was placed on all detected analytes for this method, indicating high bias. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Soil:  LCS-71446 was flagged with laboratory qualifier “S” for the % recovery of n-Pentane (Method 
MA-VPH) being outside of control limits.  A validation qualifier was not necessary because the closing LCS was 
within limits for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051818-001AMS3 and B13051818-001AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analytes Arsenic and Selenium (Method SW6020).   No validation qualifier was 
necessary because the post-distillation spike was within control limits.   Water:  QC matrix spike B13051955-
002D_MS and matrix spike duplicate B13051955-002D_MSD were flagged with laboratory qualifier “S” for the % 
recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation 
qualifier was not necessary because the raw samples were nondetect for this analyte, as well as the LCS was within 
limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 
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Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data.  

 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-106 Water B13051955-001 SW8260B Chloroform 5.8 ug/L U
YOSD-1305-106 Water B13051955-001 SW8270C Naphthalene 0.26 ug/L U

22-SB-B Soil B13051564-005 MA-VPH C9-C10 AROMATICS 1330 mg/kg J High Bias
22-SB-B Soil B13051564-005 MA-VPH C9-C12 ALIPHATICS 2370 mg/kg J High Bias
22-SB-B Soil B13051564-005 MA-VPH C5-C8 ALIPHATICS 1210 mg/kg J High Bias
22-SB-B Soil B13051564-005 MA-VPH TOTAL PURGEABLE HYDROCARBONS 5080 mg/kg J High Bias
22-SB-B Soil B13051564-005 MA-VPH TOTAL XYLENE 8.6 mg/kg J High Bias
22-SB-B Soil B13051564-005 MA-VPH o-Xylene 8.6 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH C5-C8 ALIPHATICS 1940 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH C9-C10 AROMATICS 1540 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH o-Xylene 10 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH TOTAL XYLENE 10 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH C9-C12 ALIPHATICS 2780 mg/kg J High Bias
22-SB-C Soil B13051564-006 MA-VPH TOTAL PURGEABLE HYDROCARBONS 6300 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH C9-C10 AROMATICS 2460 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH Ethylbenzene 61 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH TOTAL XYLENE 20 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH TOTAL PURGEABLE HYDROCARBONS 9300 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH C5-C8 ALIPHATICS 2090 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH C9-C12 ALIPHATICS 4170 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH M-P XYLENE 6.0 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH BENZENE 5.6 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH o-Xylene 14 mg/kg J High Bias
23-SB-A Soil B13051564-007 MA-VPH Naphthalene 43 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH C9-C10 AROMATICS 711 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH C5-C8 ALIPHATICS 991 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH C9-C12 ALIPHATICS 1390 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH Naphthalene 11 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH o-Xylene 4.9 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH BENZENE 1.5 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH TOTAL PURGEABLE HYDROCARBONS 2680 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH TOTAL XYLENE 6.5 mg/kg J High Bias
23-SB-C Soil B13051564-009 MA-VPH M-P XYLENE 1.6 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/17/2013 

Verified By/Date Verified:  Angela Roddy 07/26/2013 

 

Sample End Date:  05/22/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 1-SB-A 5/17/2013 B13051630 B13051630-001
2 Soil 2-SB-A 5/17/2013 B13051630 B13051630-002
3 Soil 3-SB-A 5/17/2013 B13051630 B13051630-003
4 Soil 52-SB-A 5/17/2013 B13051630 B13051630-004
5 Soil 52-SB-B 5/17/2013 B13051630 B13051630-005
6 Soil 52-SB-C 5/17/2013 B13051630 B13051630-006
7 Water-Rinsate Blank YOSD-1305-106 5/20/2013 B13051955 B13051955-001
8 Water-Rinsate Blank YOSD-1305-107 5/22/2013 B13051955 B13051955-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051630 and B13051955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  J Estimated value.  The analyte was present but less than the reporting limit. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

  U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with a temperature of 1.1C and 0.9C respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Lead, and Silver (Method SW6020) were detected in Method Blank MB-71493.  A 
validation qualifier was not necessary because the raw soil sample had values either >10x the reporting limit or non-
detect for these analytes.  Water:  Cadmium and Chromium (Method E200.8) were detected in Method Blank MB-
71559.  The associated raw samples do not require a qualification because the analytes were non-detect for these 
analytes.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C) and Chloroform (Method SW8260B) were detected in Rinsate Blank 
YOSD-1305-106.  A validation qualifier “U” was placed on the Rinsate Blank.  The associated raw soil samples were 
non-detect for these analytes.  Chloromethane (SW8260B) was also detected in Rinsate Blank YOSD-1305-106 
and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary because this is an estimated value 
and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051818-001AMS3 and B13051818-001AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analytes Arsenic and Selenium (Method SW6020).   No validation qualifier was 
necessary because the post-distillation spike was within control limits.  QC sample B13051669-001AMS and 
B13051669-001AMSD were flagged with laboratory qualifier “S” for the % recovery of the analyte Total Extractable 
Hydrocarbons (Method SW8015M) being below control limits.  A validation qualifier was not necessary because the 
LCS was within control limits for this analyte. Water:  QC matrix spike B13051955-002D_MS and matrix spike 
duplicate B13051955-002D_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data.  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-106 Water B13051955-001 SW8260B Chloroform 5.8 ug/L U
YOSD-1305-106 Water B13051955-001 SW8270C Naphthalene 0.26 ug/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/20/2013 

Verified By/Date Verified:  Angela Roddy 07/26/2013 

 

Sample End Date:  05/22/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 56-SB-A 5/20/2013 B13051935 B13051935-001
2 Soil 54-SB-A 5/20/2013 B13051935 B13051935-002
3 Soil 53-SB-A 5/21/2013 B13051935 B13051935-003
4 Soil 64-SB-A 5/21/2013 B13051935 B13051935-004
5 Soil 64-SB-B 5/21/2013 B13051935 B13051935-005
6 Soil 63-SB-A 5/21/2013 B13051935 B13051935-006
7 Soil 61-SB-A 5/21/2013 B13051935 B13051935-007
8 Soil 61-SB-B 5/21/2013 B13051935 B13051935-008
9 Soil 61-SB-C 5/21/2013 B13051935 B13051935-009
10 Soil 62-SB-A 5/21/2013 B13051935 B13051935-010
11 Soil 62-SB-B 5/21/2013 B13051935 B13051935-011
12 Soil 57-SB-A 5/21/2013 B13051935 B13051935-012
13 Soil 57-SB-B 5/21/2013 B13051935 B13051935-013
14 Soil 55-SB-A 5/21/2013 B13051935 B13051935-014
15 Soil 63-SB-B 5/21/2013 B13051935 B13051935-015
16 Water-Rinsate Blank YOSD-1305-106 5/20/2013 B13051955 B13051955-001
17 Water-Rinsate Blank YOSD-1305-107 5/22/2013 B13051955 B13051955-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051935 and B13051955 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

  U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 0.9C.  Custody seals for all coolers were not present.  
However, the coolers were hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6020) was detected in Method Blank MB-71648.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.  Water:  Cadmium and 
Chromium (Method E200.8) were detected in Method Blank MB-71559.  The associated raw samples do not require 
a qualification because the analytes were non-detect for these analytes.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C) and Chloroform (Method SW8260B) were detected in Rinsate Blank 
YOSD-1305-106.  A validation qualifier “U” was placed on the Rinsate Blank, as well as the associated raw soil 
samples with values <5x the reporting limit for Naphthalene.  Chloromethane (SW8260B) was also detected in 
Rinsate Blank YOSD-1305-106 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Sample 56-SB-A was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatics 
and VPH Aromatics Surrogates (MA-VPH) being below control limits.  A validation qualifier was not necessary 
because these surrogates were just below the control limits.  Samples 54-SB-A, 61-SB-B, 61-SB-C, 62-SB-A, 62-
SB-B, 57-SB-A, 57-SB-B, 55-SB-A, and 63-SB-B were flagged with laboratory qualifier “S” for the % recovery of 
Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier was not necessary because 
other surrogates were within limits for this method.  Samples 64-SB-A, 64-SB-B, and 63-SB-A were flagged with 
laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 (Method SW8270C) and o-Terphenyl (MA-EPH) being 
above control limits.  A validation qualifier was not necessary because other surrogates were within limits for these 
methods.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051935-015AMS3 and B13051935-015AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analyte Selenium (Method SW6020).   No validation qualifier was necessary 
because the post-distillation spike was within control limits.  QC sample B13051935-012AMS was flagged with 
laboratory qualifier “S” for the % recovery of the analytes Anthracene, Benzo(a)pyrene, Dibenzo(a,h)anthracene, 
Fluoranthene, Pyrene, and Surrogates Nitrobenzene-d5 and Terpehnyl-d14 (Method SW8270C).   B13051935-
012AMSD was flagged with laboratory qualifier “S” for the % recovery of the analytes Benzo(a)pyrene, Pyrene, and 
Surrogates Nitrobenzene-d5 and Terpehnyl-d14 (Method SW8270C). A validation qualifier was not necessary 
because the LCS was within control limits for this method. Water:  QC matrix spike B13051955-002D_MS and 
matrix spike duplicate B13051955-002D_MSD were flagged with laboratory qualifier “S” for the % recovery of the 
analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the raw samples were nondetect for this analyte, as well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 
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17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data.  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-106 Water B13051955-001 SW8260B Chloroform 5.8 ug/L U
YOSD-1305-106 Water B13051955-001 SW8270C Naphthalene 0.26 ug/L U

54-SB-A Soil B13051935-002 SW8270C Naphthalene 6.1 mg/kg U
56-SB-A Soil B13051935-001 SW8270C Naphthalene 8.2 mg/kg U
57-SB-A Soil B13051935-012 SW8270C Naphthalene 0.0090 mg/kg U
61-SB-A Soil B13051935-007 SW8270C Naphthalene 0.52 mg/kg U
61-SB-C Soil B13051935-009 SW8270C Naphthalene 6.4 mg/kg U
62-SB-B Soil B13051935-011 SW8270C Naphthalene 7.6 mg/kg U
63-SB-A Soil B13051935-006 SW8270C Naphthalene 19 mg/kg U
63-SB-B Soil B13051935-015 SW8270C Naphthalene 10 mg/kg U
64-SB-A Soil B13051935-004 SW8270C Naphthalene 4.3 mg/kg U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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  ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/22/2013 

Verified By/Date Verified:  Angela Roddy 07/26/2013 

 

Sample End Date:  05/24/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 74-SB-A 5/22/2013 B13051957 B13051957-001
2 Soil 74-SB-AD 5/22/2013 B13051957 B13051957-002
3 Soil 58-SB-A 5/22/2013 B13051957 B13051957-003
4 Soil 58-SB-B 5/22/2013 B13051957 B13051957-004
5 Soil 60-SB-A 5/22/2013 B13051957 B13051957-005
6 Soil 73-SB-A 5/22/2013 B13051957 B13051957-006
7 Soil 59-SB-A 5/22/2013 B13051957 B13051957-007
8 Soil 75-SB-A 5/22/2013 B13051957 B13051957-008
9 Soil 75-SB-B 5/22/2013 B13051957 B13051957-009
10 Water-Trip Blank TB050213BTSSHP0262 5/24/2013 B13052119 B13052119-001
11 Water-Rinsate Blank YOSD-1305-108 5/24/2013 B13052119 B13052119-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13051957 and B13052119 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

  J QC Exceedance 

  U Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 0.7C and 2.0C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 4 of 9 
 

 

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Silver (Method SW6020) was detected in Method Blank MB-71649.  A validation qualifier was not 
necessary because the raw soil samples had non-detect values for Silver.  Water:  Chromium (Method E200.8) was 
detected in Method Blank MB-71618.  The associated raw samples do not require a qualification because the 
analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Benzo(k)fluoranthene, Benzo(a)anthracene, Naphthalene, Pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, Benzo(a)pyrene, Chrysene, and Fluoranthene (Method SW8270C) were detected in Rinsate 
Blank YOSD-1305-108.  A validation qualifier “U” was placed on the Rinsate Blank, as well as the associated raw 
soil samples with values <5x the reporting limit for these analytes.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Sample 74-SB-A was flagged with laboratory qualifier “S” for the % recovery of Terphenyl-d14 
(SW8270C) being above control limits.  A validation qualifier was not necessary because other surrogates were 
within limits for this method.  Samples 60-SB-A and 58-SB-A were flagged with laboratory qualifier S” for the % 
recovery of VPH Aliphatics Surrogate (MA-VPH) being above control limits.  A validation qualifier “J” was placed on 
all detected analytes for this method, indicating high bias.  Sample 58-SB-B was flagged with laboratory qualifier “S” 
for the % recovery of Nitrobenzene-d5 (Method SW8270C) and VPH Aliphatics Surrogate (MA-VPH) being just 
above control limits.  A validation qualifier was not necessary because other surrogates were within limits for these 
methods.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_052913 was flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl 
vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the 
raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13052033-001AMSD3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Barium (Method SW6020).   No validation qualifier was necessary because the post-distillation spike 
was within control limits.  QC sample B13051935-012AMS was flagged with laboratory qualifier “S” for the % 
recovery of the analytes Anthracene, Benzo(a)pyrene, Dibenzo(a,h)anthracene, Fluoranthene, Pyrene, and 
Surrogates Nitrobenzene-d5 and Terpehnyl-d14 (Method SW8270C).   B13051935-012AMSD was flagged with 
laboratory qualifier “S” for the % recovery of the analytes Benzo(a)pyrene, Pyrene, and Surrogates Nitrobenzene-d5 
and Terpehnyl-d14 (Method SW8270C).   A validation qualifier was not necessary because the LCS was within 
control limits for this method.   QC sample B13051957-007AMSD was flagged with laboratory qualifier “S” for the % 
recovery of the analytes Anthracene (Method SW8270C) being outside of control limits.  A validation qualifier was 
not necessary because the LCS was within control limits for this method.  QC sample B13051957-001AMS and 
B13051957-001AMSD were flagged with laboratory qualifier “S” for the majority of the analytes for Method 
SW8270C.  Due to matrix interference, this QC sample was run as a sample duplicate instead.  Water:  QC matrix 
spike B13052119-001D_MS and matrix spike duplicate B13052119-001D_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control 
limits.  A validation qualifier was not necessary because the raw samples were nondetect for this analyte. 
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Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample 74-SB-A and its duplicate 74-SB-AD had an RPD outside of control limits for Chromium 
(Method SW6020) at 51%.  Raw soil samples were flagged with laboratory qualifier “J” for this analyte.  

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(k)fluoranthene 0.43 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)anthracene 0.50 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Naphthalene 0.29 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Pyrene 0.55 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(b)fluoranthene 0.32 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(g,h,i)perylene 0.47 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)pyrene 0.24 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Chrysene 0.48 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Fluoranthene 0.53 ug/L U

58-SB-A Soil B13051957-003 SW8270C Benzo(a)anthracene 0.17 mg/kg U
58-SB-A Soil B13051957-003 SW8270C Dibenzo(a,h)anthracene 0.048 mg/kg U
58-SB-A Soil B13051957-003 SW8270C Benzo(g,h,i)perylene 0.12 mg/kg U
58-SB-A Soil B13051957-003 SW8270C Pyrene 0.19 mg/kg U
58-SB-A Soil B13051957-003 SW8270C Benzo(k)fluoranthene 0.12 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Benzo(k)fluoranthene 0.044 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Benzo(a)pyrene 0.078 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Chrysene 0.12 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Benzo(b)fluoranthene 0.13 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Benzo(a)anthracene 0.13 mg/kg U
58-SB-B Soil B13051957-004 SW8270C Benzo(g,h,i)perylene 0.044 mg/kg U
60-SB-A Soil B13051957-005 SW8270C Fluoranthene 0.076 mg/kg U
60-SB-A Soil B13051957-005 SW8270C Benzo(a)anthracene 0.055 mg/kg U
60-SB-A Soil B13051957-005 SW8270C Chrysene 0.045 mg/kg U
60-SB-A Soil B13051957-005 SW8270C Pyrene 0.093 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Fluoranthene 0.32 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Benzo(a)pyrene 0.12 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Benzo(g,h,i)perylene 0.12 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Benzo(b)fluoranthene 0.20 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Benzo(a)anthracene 0.15 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Benzo(k)fluoranthene 0.090 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Chrysene 0.17 mg/kg U
73-SB-A Soil B13051957-006 SW8270C Pyrene 0.33 mg/kg U
74-SB-A Soil B13051957-001 SW8270C Dibenzo(a,h)anthracene 0.17 mg/kg U

74-SB-AD Soil B13051957-002 SW8270C Dibenzo(a,h)anthracene 0.15 mg/kg U
74-SB-AD Soil B13051957-002 SW8270C Naphthalene 0.043 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Pyrene 0.067 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Benzo(g,h,i)perylene 0.064 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Benzo(a)pyrene 0.075 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Chrysene 0.053 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Benzo(a)anthracene 0.065 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Fluoranthene 0.079 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Benzo(k)fluoranthene 0.039 mg/kg U
75-SB-A Soil B13051957-008 SW8270C Benzo(b)fluoranthene 0.086 mg/kg U
75-SB-B Soil B13051957-009 SW8270C Benzo(k)fluoranthene 0.17 mg/kg U
75-SB-B Soil B13051957-009 SW8270C Naphthalene 0.046 mg/kg U
58-SB-A Soil B13051957-003 SW6020 Chromium 28 mg/kg J RPD
58-SB-B Soil B13051957-004 SW6020 Chromium 22 mg/kg J RPD
59-SB-A Soil B13051957-007 SW6020 Chromium 17 mg/kg J RPD
60-SB-A Soil B13051957-005 SW6020 Chromium 29 mg/kg J RPD
73-SB-A Soil B13051957-006 SW6020 Chromium 21 mg/kg J RPD
74-SB-A Soil B13051957-001 SW6020 Chromium 16 mg/kg J RPD

74-SB-AD Soil B13051957-002 SW6020 Chromium 27 mg/kg J RPD
75-SB-A Soil B13051957-008 SW6020 Chromium 22 mg/kg J RPD
75-SB-B Soil B13051957-009 SW6020 Chromium 18 mg/kg J RPD

Validator Qualified Analytical Results
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58-SB-A Soil B13051957-003 MA-VPH TOTAL XYLENE 3.4 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH Ethylbenzene 9.0 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH o-Xylene 3.4 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH TOTAL PURGEABLE HYDROCARBONS 1880 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH C9-C12 ALIPHATICS 1200 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH C9-C10 AROMATICS 671 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH C5-C8 ALIPHATICS 394 mg/kg J High Bias
58-SB-A Soil B13051957-003 MA-VPH Naphthalene 6.5 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH C9-C10 AROMATICS 741 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH C9-C12 ALIPHATICS 1440 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH C5-C8 ALIPHATICS 113 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH TOTAL XYLENE 2.6 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH TOTAL PURGEABLE HYDROCARBONS 2260 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH Ethylbenzene 7.4 mg/kg J High Bias
60-SB-A Soil B13051957-005 MA-VPH o-Xylene 2.6 mg/kg J High Bias

Validation Qualifer Definitions:
J QC Exceedance
U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/23/2013 

Verified By/Date Verified:  Angela Roddy 07/31/2013 

 

Sample End Date:  05/24/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 54-SB-B 5/23/2013 B13052061 B13052061-001
2 Soil 53-SB-B 5/23/2013 B13052061 B13052061-002
3 Soil 96-SB-A 5/23/2013 B13052061 B13052061-003
4 Soil 92-SB-A 5/23/2013 B13052061 B13052061-004
5 Soil 80-SB-A 5/23/2013 B13052061 B13052061-005
6 Soil 80-SB-B 5/23/2013 B13052061 B13052061-006
7 Soil 80-SB-C 5/23/2013 B13052061 B13052061-007
8 Soil 79-SB-B 5/23/2013 B13052061 B13052061-008
9 Soil 79-SB-C 5/23/2013 B13052061 B13052061-009
10 Soil 76-SB-A 5/23/2013 B13052061 B13052061-010
11 Soil 76-SB-B 5/23/2013 B13052061 B13052061-011
12 Soil 76-SB-C 5/23/2013 B13052061 B13052061-012
13 Soil 91-SB-A 5/23/2013 B13052061 B13052061-013
14 Soil 95-SB-A 5/23/2013 B13052061 B13052061-014
15 Soil 95-SB-B 5/23/2013 B13052061 B13052061-015
16 Water-Trip Blank TB050213BTSSHP0262 5/24/2013 B13052119 B13052119-001
17 Water-Rinsate Blank YOSD-1305-108 5/24/2013 B13052119 B13052119-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13052061 and B13052119 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

  J QC Exceedance 

  U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, and 3 arrived with temperatures of 0.8C, 1.2C, and 2.0C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium and Lead (Method SW6010B) were detected in Method Blank MB-71681.  A validation 
qualifier was not necessary because the raw soil samples had values >10x the reporting limit for these analytes.  
Water:  Chromium (Method E200.8) was detected in Method Blank MB-71618.  The associated raw samples do not 
require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Benzo(k)fluoranthene, Benzo(a)anthracene, Naphthalene, Pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, Benzo(a)pyrene, Chrysene, and Fluoranthene (Method SW8270C) were detected in Rinsate 
Blank YOSD-1305-108.  A validation qualifier “U” was placed on the Rinsate Blank, as well as the associated raw 
soil samples with values <5x the reporting limit for the Method SW8270C.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Sample 54-SB-B was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 
(Method SW8270C) being above control limits.  A validation qualifier was not necessary because other surrogates 
were within limits for this method.  Sample 80-SB-B was flagged with laboratory qualifier S” for the % recovery of 
Nitrobenzene-d5, 2-Fluorobiphenyl, and Terphenyl-d14 (Method SW8270C) being below control limits.  A validation 
qualifier “J” was placed on all detected analytes for this method, indicating high bias.  Sample 80-SB-C was flagged 
with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl (Method SW8270C) being above control limits.  A 
validation qualifier was not necessary because other surrogates were within limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_052913 was flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl 
vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the 
raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13051957-007AMS was flagged with laboratory qualifier “S” for the % recovery of 
the analyte 2-Methylnaphthalene (Method SW8270C) being outside of control limits.  A validation qualifier was not 
necessary because the LCS was within control limits for this method.  Water:  QC matrix spike B13052119-
001D_MS and matrix spike duplicate B13052119-001D_MSD were flagged with laboratory qualifier “S” for the % 
recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation 
qualifier was not necessary because the raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   
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Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
53-SB-B Soil B13052061-002 SW8270C Fluoranthene 0.0053 mg/kg U
53-SB-B Soil B13052061-002 SW8270C Pyrene 0.0098 mg/kg U
53-SB-B Soil B13052061-002 SW8270C Benzo(a)anthracene 0.0054 mg/kg U
53-SB-B Soil B13052061-002 SW8270C Chrysene 0.0050 mg/kg U
54-SB-B Soil B13052061-001 SW8270C Benzo(b)fluoranthene 0.12 mg/kg U
54-SB-B Soil B13052061-001 SW8270C Benzo(a)anthracene 0.16 mg/kg U
54-SB-B Soil B13052061-001 SW8270C Pyrene 0.28 mg/kg U
54-SB-B Soil B13052061-001 SW8270C Chrysene 0.12 mg/kg U
54-SB-B Soil B13052061-001 SW8270C Fluoranthene 0.25 mg/kg U
76-SB-A Soil B13052061-010 SW8270C Naphthalene 0.0086 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Benzo(g,h,i)perylene 0.012 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Fluoranthene 0.015 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Benzo(a)anthracene 0.013 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Benzo(a)pyrene 0.015 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Benzo(b)fluoranthene 0.020 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Chrysene 0.011 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Benzo(k)fluoranthene 0.011 mg/kg U
76-SB-B Soil B13052061-011 SW8270C Pyrene 0.016 mg/kg U
79-SB-B Soil B13052061-008 SW8270C Benzo(k)fluoranthene 0.023 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Chrysene 0.0081 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Fluoranthene 0.013 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Benzo(a)pyrene 0.0081 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Pyrene 0.012 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Benzo(g,h,i)perylene 0.0079 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Benzo(k)fluoranthene 0.0052 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Benzo(b)fluoranthene 0.013 mg/kg U
79-SB-C Soil B13052061-009 SW8270C Benzo(a)anthracene 0.0090 mg/kg U
80-SB-A Soil B13052061-005 SW8270C Benzo(g,h,i)perylene 0.017 mg/kg U
80-SB-A Soil B13052061-005 SW8270C Chrysene 0.019 mg/kg U
80-SB-A Soil B13052061-005 SW8270C Benzo(a)anthracene 0.019 mg/kg U
80-SB-A Soil B13052061-005 SW8270C Benzo(k)fluoranthene 0.012 mg/kg U
80-SB-B Soil B13052061-006 SW8270C Benzo(a)anthracene 0.092 mg/kg U
80-SB-C Soil B13052061-007 SW8270C Naphthalene 6.1 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Benzo(b)fluoranthene 0.0082 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Benzo(g,h,i)perylene 0.0043 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Pyrene 0.0055 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Benzo(a)anthracene 0.0055 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Benzo(a)pyrene 0.0046 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Fluoranthene 0.0058 mg/kg U
91-SB-A Soil B13052061-013 SW8270C Chrysene 0.0043 mg/kg U
95-SB-A Soil B13052061-014 SW8270C Benzo(a)pyrene 0.36 mg/kg U
95-SB-A Soil B13052061-014 SW8270C Pyrene 0.91 mg/kg U
95-SB-A Soil B13052061-014 SW8270C Benzo(b)fluoranthene 0.40 mg/kg U
95-SB-A Soil B13052061-014 SW8270C Fluoranthene 0.97 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Chrysene 0.014 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Benzo(a)anthracene 0.013 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Benzo(b)fluoranthene 0.023 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Benzo(g,h,i)perylene 0.011 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Benzo(k)fluoranthene 0.0075 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Benzo(a)pyrene 0.015 mg/kg U
95-SB-B Soil B13052061-015 SW8270C Fluoranthene 0.023 mg/kg U

Validator Qualified Analytical Results
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95-SB-B Soil B13052061-015 SW6020 Pyrene 0.022 mg/kg J High Bias
80-SB-B Soil B13052061-006 SW8270C Benzo(a)anthracene 0.092 mg/kg J High Bias

80-SB-B Soil B13052061-006 SW8270C Naphthalene 3.9 mg/kg J High Bias

80-SB-B Soil B13052061-006 SW8270C Phenanthrene 1.0 mg/kg J High Bias

80-SB-B Soil B13052061-006 SW8270C Fluorene 1.6 mg/kg J High Bias

YOSD-1305-108 Water B13052119-001 SW8270C Benzo(k)fluoranthene 0.43 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)anthracene 0.50 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Naphthalene 0.29 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Pyrene 0.55 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Benzo(b)fluoranthene 0.32 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Benzo(g,h,i)perylene 0.47 ug/L U

YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)pyrene 0.24 ug/L U

YOSD‐1305‐108 Water B13052119-001 SW8270C Chrysene 0.48 ug/L U

YOSD‐1305‐108 Water B13052119-001 SW8270C Fluoranthene 0.53 ug/L U

Validation Qualifer Definitions:

J QC Exceedance

U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/24/2013 

Verified By/Date Verified:  Angela Roddy 08/1/2013 

 

Sample End Date:  05/24/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 94-SB-A 5/24/2013 B13052121 B13052121-001
2 Soil 89-SB-A 5/24/2013 B13052121 B13052121-002
3 Soil 89-SB-B 5/24/2013 B13052121 B13052121-003
4 Soil 77-SB-A 5/24/2013 B13052121 B13052121-004
5 Soil 77-SB-B 5/24/2013 B13052121 B13052121-005
6 Soil 88-SB-A 5/24/2013 B13052121 B13052121-006
7 Soil 88-SB-AD 5/24/2013 B13052121 B13052121-007
8 Soil 88-SB-B 5/24/2013 B13052121 B13052121-008
9 Soil 90-SB-A 5/24/2013 B13052121 B13052121-009
10 Soil 90-SB-B 5/24/2013 B13052121 B13052121-010
11 Soil 90-SB-C 5/24/2013 B13052121 B13052121-011
12 Soil 78-SB-A 5/24/2013 B13052121 B13052121-012
13 Soil 78-SB-B 5/24/2013 B13052121 B13052121-013
14 Water-Trip Blank TB050213BTSSHP0262 5/24/2013 B13052119 B13052119-001
15 Water-Rinsate Blank YOSD-1305-108 5/24/2013 B13052119 B13052119-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13052121 and B13052119 

 

 
 
 
 
 
 
 
 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 2 of 7 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 0.5C and 2.0C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-71682.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.  Water:  Chromium 
(Method E200.8) was detected in Method Blank MB-71618.  The associated raw samples do not require a 
qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Benzo(k)fluoranthene, Benzo(a)anthracene, Naphthalene, Pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, Benzo(a)pyrene, Chrysene, and Fluoranthene (Method SW8270C) were detected in Rinsate 
Blank YOSD-1305-108.  A validation qualifier “U” was placed on the Rinsate Blank, as well as the associated raw 
soil samples with values <5x the reporting limit for the Method SW8270C.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 
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Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS_052913 was flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl 
vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the 
raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  The QC for Method SW8270C involving raw sample B13052121-004 had issues with staying 
within control limits for the majority of the analytes.  Matrix interference was the cause of this.  However, the LCS 
was within limits.  Water:  QC matrix spike B13052119-001D_MS and matrix spike duplicate B13052119-
001D_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether 
(Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the raw 
samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample 88-SB-A and its duplicate 88-SB-AD had RPDs within control limits. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(k)fluoranthene 0.43 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)anthracene 0.50 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Naphthalene 0.29 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Pyrene 0.55 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(b)fluoranthene 0.32 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(g,h,i)perylene 0.47 ug/L U
YOSD-1305-108 Water B13052119-001 SW8270C Benzo(a)pyrene 0.24 ug/L U
YOSD‐1305‐108 Water B13052119-001 SW8270C Chrysene 0.48 ug/L U
YOSD‐1305‐108 Water B13052119-001 SW8270C Fluoranthene 0.53 ug/L U

77-SB-A Soil B13052121-004 SW8270C Fluoranthene 15 mg/kg U
77-SB-A Soil B13052121-004 SW8270C Benzo(b)fluoranthene 5.6 mg/kg U
77-SB-A Soil B13052121-004 SW8270C Benzo(a)pyrene 5.9 mg/kg U
77-SB-A Soil B13052121-004 SW8270C Benzo(a)anthracene 5.5 mg/kg U
77-SB-A Soil B13052121-004 SW8270C Chrysene 6.3 mg/kg U
77-SB-A Soil B13052121-004 SW8270C Pyrene 14 mg/kg U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/28/2013 

Verified By/Date Verified:  Angela Roddy 08/1/2013 

 

Sample End Date:  05/30/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 87-SB-A 5/28/2013 B13052331 B13052331-001
2 Soil 87-SB-B 5/28/2013 B13052331 B13052331-002
3 Soil 87-SB-C 5/28/2013 B13052331 B13052331-003
4 Soil 103-SB-A 5/28/2013 B13052331 B13052331-004
5 Soil 102-SB-A 5/28/2013 B13052331 B13052331-005
6 Soil 65-SB-A 5/28/2013 B13052331 B13052331-006
7 Soil 59-SB-B 5/28/2013 B13052331 B13052331-007
8 Soil 59-SB-C 5/28/2013 B13052331 B13052331-008
9 Soil 60-SB-B 5/28/2013 B13052331 B13052331-009
10 Soil 63-SB-C 5/28/2013 B13052331 B13052331-010
11 Soil 72-SB-A 5/29/2013 B13052331 B13052331-011
12 Soil 72-SB-B 5/29/2013 B13052331 B13052331-012
13 Soil 72-SB-C 5/29/2013 B13052331 B13052331-013
14 Water-Trip Blank TB040213BTSSHP0262 5/30/2013 B13060065 B13060065-001
15 Water-Rinsate Blank YOSD-1305-109 5/30/2013 B13060065 B13060065-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13052331 and B13060065 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, and 3 arrived with temperatures of 2.2C, 0.7C, and 0.8C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium and Cadmium (Method SW6020) were detected in Method Blank MB-71758.  A validation 
qualifier was not necessary because the raw soil samples had values >10x the reporting limit for Barium and non-
detect values for Cadmium.  Water:  Chromium (Method E200.8) was detected in Method Blank MB-71773.  The 
associated raw samples do not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Methylene chloride (SW8260B) was detected in Rinsate Blank YOSD-1305-109 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because this is an estimated value and is below the 
reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Sample 103-SB-A was flagged with laboratory qualifier “S” for the % recovery of VPH Aromatics 
Surrogate (Method MA-VPH) being outside of control limits.  A validation qualifier was not necessary because it was 
just below control limits with another surrogate within limits.  Samples 59-SB-B and 63-SB-C were flagged with 
laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 (Method SW8270C) being outside of control limits.  A 
validation qualifier was not necessary because other surrogates were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments.  Water:  QC matrix spike B13060112-002E_MS and matrix spike duplicate B13060112-002E_MSD 
were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl vinyl ether (Method 
SW8260B) being outside of control limits.  A validation qualifier was not necessary because the raw samples were 
nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  05/30/2013 

Verified By/Date Verified:  Angela Roddy 08/2/2013 

 

Sample End Date:  05/30/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 66-SB-A 5/30/2013 B13060066 B13060066-001
2 Soil 66-SB-B 5/30/2013 B13060066 B13060066-002
3 Soil 66-SB-C 5/30/2013 B13060066 B13060066-003
4 Soil 67-SB-A 5/30/2013 B13060066 B13060066-004
5 Soil 67-SB-AD 5/30/2013 B13060066 B13060066-005
6 Soil 67-SB-B 5/30/2013 B13060066 B13060066-006
7 Soil 67-SB-BD 5/30/2013 B13060066 B13060066-007
8 Soil 68-SB-A 5/30/2013 B13060066 B13060066-008
9 Soil 69-SB-A 5/30/2013 B13060066 B13060066-009
10 Soil 70-SB-A 5/30/2013 B13060066 B13060066-010
11 Soil 71-SB-A 5/30/2013 B13060066 B13060066-011
12 Soil 71-SB-AD 5/30/2013 B13060066 B13060066-012
13 Water-Trip Blank TB040213BTSSHP0262 5/30/2013 B13060065 B13060065-001
14 Water-Rinsate Blank YOSD-1305-109 5/30/2013 B13060065 B13060065-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13060066 and B13060065 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 0.7C and 0.8C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-71820.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.  Water:  Chromium 
(Method E200.8) was detected in Method Blank MB-71773.  The associated raw samples do not require a 
qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Methylene chloride (SW8260B) was detected in Rinsate Blank YOSD-1305-109 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because this is an estimated value and is below the 
reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  Surrogate recoveries were within control limits. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13060066-012AMSD3 was flagged with laboratory qualifier “S” for the % recovery of 
Barium (Method SW6010B) and Selenium (Method SW6020) being outside of control limits.  A validation qualifier 
was not necessary because the post distillation spike was within limits for these methods.  QC Sample B13051957-
001 was flagged with numerous laboratory qualifiers including “S” and “R” for the Method SW8270C.  A new 
MS/MSD was rerun without any issues.  Water:  QC matrix spike B13060112-002E_MS and matrix spike duplicate 
B13060112-002E_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl 
vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the 
raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 
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18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Three blind field duplicates were run with batch:  67-SB-A and its duplicate 67-SB-AD; 67-SB-B and its 
duplicate 67-SB-BD; and 71-SB-A and its duplicate 71-SB-AD.  RPDs were outside of control limits for many 
analytes.  Arsenic (SW6020) 71%; Benzo(a)anthracene 61%, Benzo(b)fluoranthene 56%, Benzo(k)fluoranthene 
59%, Chrysene 62%, Fluoranthene 96%, Phenanthrene 108%, and Pyrene 78% (Method SW8270C); Total 
Extractable Hydrocarbons 100% (Method MA-EPH).  A validation qualifier “J” was placed on all samples for these 
analytes.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

 

         
           
           
           
           
           



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 7 of 8 
 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
66-SB-A Soil B13060066-001 SW6020 Arsenic 6 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Phenanthrene 0.11 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Chrysene 0.22 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Pyrene 0.32 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Benzo(a)anthracene 0.19 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Fluoranthene 0.23 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Benzo(a)pyrene 0.33 mg/kg J RPD
66-SB-B Soil B13060066-002 SW8270C Benzo(k)fluoranthene 0.099 mg/kg J RPD
66-SB-B Soil B13060066-002 MA-EPH Total Extractable Hydrocarbons 263 mg/kg J RPD
66-SB-B Soil B13060066-002 SW6020 Arsenic 11 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Phenanthrene 0.54 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Fluoranthene 1.8 mg/kg J RPD
66-SB-C Soil B13060066-003 SW6020 Arsenic 13 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Benzo(k)fluoranthene 0.41 mg/kg J RPD
66-SB-C Soil B13060066-003 MA-EPH Total Extractable Hydrocarbons 883 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Pyrene 2.5 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Benzo(a)anthracene 1.2 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Chrysene 1.3 mg/kg J RPD
66-SB-C Soil B13060066-003 SW8270C Benzo(a)pyrene 0.91 mg/kg J RPD
67-SB-A Soil B13060066-004 SW6020 Arsenic 19 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Benzo(a)anthracene 0.044 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Benzo(a)pyrene 0.081 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Benzo(k)fluoranthene 0.032 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Chrysene 0.051 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Fluoranthene 0.074 mg/kg J RPD
67-SB-A Soil B13060066-004 SW8270C Phenanthrene 0.036 mg/kg J RPD

67-SB-AD Soil B13060066-005 SW6020 Arsenic 9 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Benzo(a)anthracene 0.083 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Benzo(a)pyrene 0.13 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Benzo(k)fluoranthene 0.059 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Chrysene 0.097 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Fluoranthene 0.21 mg/kg J RPD
67-SB-AD Soil B13060066-005 SW8270C Phenanthrene 0.12 mg/kg J RPD
67-SB-B Soil B13060066-006 SW6020 Arsenic 7 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Benzo(a)anthracene 0.10 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Benzo(a)pyrene 0.16 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Benzo(k)fluoranthene 0.054 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Chrysene 0.11 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Fluoranthene 0.18 mg/kg J RPD
67-SB-B Soil B13060066-006 SW8270C Phenanthrene 0.068 mg/kg J RPD

67-SB-BD Soil B13060066-007 SW6020 Arsenic 7 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Benzo(a)anthracene 0.079 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Benzo(a)pyrene 0.18 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Benzo(k)fluoranthene 0.067 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Chrysene 0.087 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Fluoranthene 0.14 mg/kg J RPD
67-SB-BD Soil B13060066-007 SW8270C Phenanthrene 0.051 mg/kg J RPD
68-SB-A Soil B13060066-008 SW6020 Arsenic 2 mg/kg J RPD
69-SB-A Soil B13060066-009 SW8270C Benzo(a)pyrene 0.023 mg/kg J RPD
69-SB-A Soil B13060066-009 SW8270C Benzo(a)anthracene 0.017 mg/kg J RPD
69-SB-A Soil B13060066-009 MA-EPH Total Extractable Hydrocarbons 12 mg/kg J RPD
69-SB-A Soil B13060066-009 SW8270C Benzo(k)fluoranthene 0.0091 mg/kg J RPD
69-SB-A Soil B13060066-009 SW8270C Pyrene 0.027 mg/kg J RPD
71-SB-A Soil B13060066-011 SW6020 Arsenic 6 mg/kg J RPD

71-SB-AD Soil B13060066-012 SW6020 Arsenic 6 mg/kg J RPD

Validator Qualified Analytical Results
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67-SB-A Soil B13060066-004 SW8270C Pyrene 0.092 mg/kg J RPD

67-SB-A Soil B13060066-004 MA-EPH Total Extractable Hydrocarbons 70 mg/kg J RPD

67-SB-AD Soil B13060066-005 SW8270C Pyrene 0.21 mg/kg J RPD

67-SB-AD Soil B13060066-005 MA-EPH Total Extractable Hydrocarbons 56 mg/kg J RPD

67-SB-B Soil B13060066-006 SW8270C Pyrene 0.21 mg/kg J RPD

67-SB-B Soil B13060066-006 MA-EPH Total Extractable Hydrocarbons 103 mg/kg J RPD

67-SB-BD Soil B13060066-007 SW8270C Pyrene 0.17 mg/kg J RPD

67-SB-BD Soil B13060066-007 MA-EPH Total Extractable Hydrocarbons 310 mg/kg J RPD

69-SB-A Soil B13060066-009 SW8270C Phenanthrene 0.012 mg/kg J RPD

69-SB-A Soil B13060066-009 SW8270C Chrysene 0.016 mg/kg J RPD

69-SB-A Soil B13060066-009 SW8270C Fluoranthene 0.019 mg/kg J RPD

69-SB-A Soil B13060066-009 SW6020 Arsenic 7 mg/kg J RPD

70-SB-A Soil B13060066-010 SW6020 Arsenic 6 mg/kg J RPD

Validation Qualifer Definitions:

J QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  06/3/2013 

Verified By/Date Verified:  Angela Roddy 08/8/2013 

 

Sample End Date:  06/11/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 71-SB-B 6/3/2013 B13060441 B13060441-001
2 Soil 91-SB-B 6/4/2013 B13060441 B13060441-002
3 Soil 92-SB-B 6/4/2013 B13060441 B13060441-003
4 Soil 78-SB-C 6/5/2013 B13060441 B13060441-004
5 Soil 96-SB-B 6/5/2013 B13060441 B13060441-005
6 Soil 96-SB-C 6/5/2013 B13060441 B13060441-006
7 Soil 94-SB-B 6/5/2013 B13060441 B13060441-007
8 Soil 94-SB-C 6/5/2013 B13060441 B13060441-008
9 Soil 93-SB-B 6/5/2013 B13060441 B13060441-009
10 Soil 93-SB-C 6/5/2013 B13060441 B13060441-010
11 Soil 104-SB-B 6/5/2013 B13060441 B13060441-011
12 Soil 104-SB-C 6/5/2013 B13060441 B13060441-012
13 Soil 105-SB-B 6/5/2013 B13060441 B13060441-013
14 Soil 53-SB-C 6/5/2013 B13060441 B13060441-014
15 Soil 54-SB-C 6/5/2013 B13060441 B13060441-015
16 Soil 55-SB-C 6/5/2013 B13060441 B13060441-016
17 Soil 56-SB-C 6/5/2013 B13060441 B13060441-017
18 Water-Rinsate Blank YOSD-1306-110 6/10/2013 B13061235 B13061235-001
19 Water-Rinsate Blank YOSD-1306-111 6/11/2013 B13061235 B13061235-002
20 Water-Rinsate Blank YOSD-1306-112 6/11/2013 B13061235 B13061235-003
21 Water-Trip Blank TB052213BTSSHP0262 6/10/2013 B13061235 B13061235-004

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13060441and B13061235 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 7 
 

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 U  Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, and 3 arrived with temperatures of 1.0C, 1.0C, and 0.4C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6020) was detected in Method Blank MB-71911.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.  Water:  Barium, 
Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-72052.  The 
associated raw samples do not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Benzo(a)anthracene, Phenanthrene, Benzo(a)pyrene, Benzo(b)fluoranthene, Pyrene, Indeno(1,2,3-
cd)pyrene, Chrysene,  Fluoranthene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) 
were detected in Rinsate Blank YOSD-1306-111.  Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1306-112.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Toluene (SW8260B) was also detected in 
Rinsate Blank YOSD-1306-111 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Samples 54-SB-C, 55-SB-C, and 56-SB-C were flagged with laboratory qualifier “S” for the % 
recovery of Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier was not 
necessary because other surrogates were within limits for this method. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13060512-001AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
Barium (Method SW6020) being outside of control limits.  A validation qualifier was not necessary because the LFB 
was within limits for this method.  QC Sample B13052121-004 was flagged with numerous laboratory qualifiers 
including “S” and “R” for Method SW8270C.  A new MS/MSD was rerun without any issues.  Water:  QC matrix 
spike B13061322-003A_MS and matrix spike duplicate B13061322-003A_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether and 1,1,2,2-Tetrachloroethane (Method 
SW8260B) being outside of control limits.  A validation qualifier was not necessary because the LCS was within 
limits and raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 
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Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)anthracene 0.34 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Phenanthrene 0.23 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)pyrene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(b)fluoranthene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Pyrene 0.84 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Indeno(1,2,3-cd)pyrene 0.36 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Chrysene 0.24 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Chloroform 1.7 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Methylene chloride 2.3 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Fluoranthene 0.66 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Methylene chloride 3.1 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Chloroform 1.9 ug/L U

53-SB-C Soil B13060441-014 SW8270C Benzo(b)fluoranthene 0.011 mg/kg U
53-SB-C Soil B13060441-014 SW8270C Benzo(g,h,i)perylene 0.011 mg/kg U
53-SB-C Soil B13060441-014 SW8270C Pyrene 0.019 mg/kg U
53-SB-C Soil B13060441-014 SW8270C Fluoranthene 0.016 mg/kg U
53-SB-C Soil B13060441-014 SW8270C Chrysene 0.014 mg/kg U
54-SB-C Soil B13060441-015 SW8270C Fluoranthene 0.057 mg/kg U
54-SB-C Soil B13060441-015 SW8270C Pyrene 0.060 mg/kg U
54-SB-C Soil B13060441-015 SW8270C Benzo(a)anthracene 0.038 mg/kg U
54-SB-C Soil B13060441-015 SW8270C 2-Methylnaphthalene 7.5 mg/kg U
55-SB-C Soil B13060441-016 SW8270C Fluoranthene 0.057 mg/kg U
55-SB-C Soil B13060441-016 SW8270C Benzo(a)anthracene 0.047 mg/kg U
55-SB-C Soil B13060441-016 SW8270C Pyrene 0.052 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Benzo(k)fluoranthene 0.064 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Benzo(a)anthracene 0.14 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Chrysene 0.14 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Benzo(g,h,i)perylene 0.036 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Benzo(a)pyrene 0.064 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Benzo(b)fluoranthene 0.094 mg/kg U
56-SB-C Soil B13060441-017 SW8270C Naphthalene 5.8 mg/kg U
91-SB-B Soil B13060441-002 SW8270C Benzo(a)anthracene 0.014 mg/kg U
91-SB-B Soil B13060441-002 SW8270C Benzo(k)fluoranthene 0.013 mg/kg U
91-SB-B Soil B13060441-002 SW8270C Benzo(g,h,i)perylene 0.015 mg/kg U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  06/6/2013 

Verified By/Date Verified:  Angela Roddy 08/12/2013 

 

Sample End Date:  06/11/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 4-SB-B 6/6/2013 B13060674 B13060674-001
2 Soil 5-SB-B 6/6/2013 B13060674 B13060674-002
3 Soil 5-SB-C 6/6/2013 B13060674 B13060674-003
4 Soil 7-SB-C 6/6/2013 B13060674 B13060674-004
5 Soil 14-SB-B 6/6/2013 B13060674 B13060674-005
6 Soil 14-SB-C 6/6/2013 B13060674 B13060674-006
7 Soil 32-SB-B 6/6/2013 B13060674 B13060674-007
8 Soil 32-SB-BD 6/6/2013 B13060674 B13060674-008
9 Soil 32-SB-C 6/6/2013 B13060674 B13060674-009
10 Soil 33-SB-C 6/6/2013 B13060674 B13060674-010
11 Soil 68-SB-B 6/6/2013 B13060674 B13060674-011
12 Soil 68-SB-C 6/6/2013 B13060674 B13060674-012
13 Soil 69-SB-B 6/6/2013 B13060674 B13060674-013
14 Soil 70-SB-B 6/6/2013 B13060674 B13060674-014
15 Soil 70-SB-C 6/6/2013 B13060674 B13060674-015
16 Soil 35-SB-B 6/7/2013 B13060674 B13060674-016
17 Soil 35-SB-C 6/7/2013 B13060674 B13060674-017
18 Soil 38-SB-B 6/7/2013 B13060674 B13060674-018
19 Soil 51-SB-B 6/7/2013 B13060674 B13060674-019
20 Soil 51-SB-C 6/7/2013 B13060674 B13060674-020
21 Water-Rinsate Blank YOSD-1306-110 6/10/2013 B13061235 B13061235-001
22 Water-Rinsate Blank YOSD-1306-111 6/11/2013 B13061235 B13061235-002
23 Water-Rinsate Blank YOSD-1306-112 6/11/2013 B13061235 B13061235-003
24 Water-Trip Blank TB052213BTSSHP0262 6/10/2013 B13061235 B13061235-004

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13060674 and B13061235 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD outside of advisory limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, and 3 arrived with temperatures of 0.6C, 1.2C, and 0.4C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Cadmium (Method SW6010B) was detected in Method Blank MB-71948.  A validation qualifier 
was not necessary because the raw soil samples had non-detect values for Cadmium.  Barium, Cadmium, and 
Silver (Method SW6020) were detected in Method Blank MB-71912.  A validation qualifier was not necessary 
because the raw soil samples either had non-detect values or >10x the reporting limit for these analytes.  Water:  
Barium, Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-72052.  The 
associated raw samples do not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Benzo(a)anthracene, Phenanthrene, Benzo(a)pyrene, Benzo(b)fluoranthene, Pyrene, Indeno(1,2,3-
cd)pyrene, Chrysene,  Fluoranthene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) 
were detected in Rinsate Blank YOSD-1306-111.  Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1306-112.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Toluene (SW8260B) was also detected in 
Rinsate Blank YOSD-1306-111 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 7-SB-C, 14-SB-B, and 4-SB-B were flagged with laboratory qualifier “S” for the % recovery of 
Nitrobenzene-d5 (Method SW8270C) and o-Terphenyl (Method MA-EPH) being above control limits.  A validation 
qualifier was not necessary because other surrogates were within limits for these methods.  Sample 5-SB-C was 
flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 (Method SW8270C) being above control 
limits.  A validation qualifier was not necessary because other surrogates were within limits for this method.  Sample 
5-SB-B was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatics (Method MA-VPH), o-
Terphenyl (Method MA-EPH), and Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation 
qualifier was not necessary because other surrogates were within limits for these methods.  Also, the VPH surrogate 
was just above control limits. Sample 14-SB-C was flagged with laboratory qualifier “S” for the % recovery of o-
Terphenyl (Method MA-EPH), Nitrobenzene-d5 and Terphenyl-d14 (Method SW8270C) being above control limits.  
A validation qualifier was not necessary because other surrogates were within limits for these methods.  Also, 
Terphenyl-d14 was just above control limits.  Sample 35-SB-B was flagged with laboratory qualifier “S” for the % 
recovery of o-Terphenyl (Method SW8015M) being above control limits.  A validation qualifier was not necessary 
because this is a screening method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Soil:  QC sample B13060674-010AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
Barium and Selenium (Method SW6020) being outside of control limits.  A validation qualifier was not necessary 
because the post-distillation spike was within limits for this method.  QC sample B13060674-010AMSD3 was 
flagged with laboratory qualifier “S” for the % recovery of Selenium (Method SW6020) being outside of control limits.  
A validation qualifier was not necessary because the post-distillation spike was within limits for this method.  QC 
Sample B13060674-005 was flagged with numerous laboratory qualifiers including “S” and “R” due to positive matrix 
interference.  A new MS/MSD was rerun without any issues.  QC sample B13060674-001AMS and B13060674-
001AMSD were flagged with laboratory qualifier “S” for the % recovery of Total Extractable Hydrocarbons (Method 
SW8015M); n-Nonane, n-Decane, and Acenaphthylene, surrogate o-Terphenyl (Method MA-EPH) being outside of 
control limits.  Because of sample matrix interference, these QC samples were run as duplicates.  No validation 
qualifier was necessary.  This sample was flagged with numerous laboratory qualifiers indicating sample matrix 
interferences and was rerun with values within control limits. QC sample B13060674-0018AMSD was flagged with 
laboratory qualifier “S” for the % recovery of n-Nonane and n-Decane (Method MA-EPH) being outside of control 
limits.  Because of sample matrix interference, these QC samples were run as duplicates.  No validation qualifier 
was necessary.  Water:  QC matrix spike B13061322-003A_MS and matrix spike duplicate B13061322-003A_MSD 
were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl vinyl ether and 1,1,2,2-
Tetrachloroethane (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the LCS was within limits and raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample 32-SB-B and its duplicate 32-SB-BD had an RPD outside of control limits for Total Purgeable 
Hydrocarbons (Method MA-VPH) and PRDL exceedances for C9-C10 Aromatics and C9-C12 Aliphatics (Method 
MA-VPH).  The associated raw samples, as well as the duplicate are flagged with validation qualifier “J”. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)anthracene 0.34 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Phenanthrene 0.23 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)pyrene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(b)fluoranthene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Pyrene 0.84 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Indeno(1,2,3-cd)pyrene 0.36 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Chrysene 0.24 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Chloroform 1.7 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Methylene chloride 2.3 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Fluoranthene 0.66 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Methylene chloride 3.1 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Chloroform 1.9 ug/L U

14-SB-B Soil B13060674-005 SW8270C Fluoranthene 0.087 mg/kg U
14-SB-B Soil B13060674-005 SW8270C Pyrene 0.17 mg/kg U
14-SB-B Soil B13060674-005 SW8270C Chrysene 0.070 mg/kg U
14-SB-C Soil B13060674-006 SW8270C Indeno(1,2,3-cd)pyrene 0.13 mg/kg U
14-SB-C Soil B13060674-006 SW8270C Benzo(b)fluoranthene 0.10 mg/kg U
14-SB-C Soil B13060674-006 SW8270C Benzo(a)pyrene 0.074 mg/kg U
14-SB-C Soil B13060674-006 SW8270C Benzo(a)anthracene 0.11 mg/kg U

32-SB-BD Soil B13060674-008 SW8270C Phenanthrene 0.039 mg/kg U
33-SB-C Soil B13060674-010 SW8270C Benzo(a)anthracene 0.020 mg/kg U
33-SB-C Soil B13060674-010 SW8270C Chrysene 0.054 mg/kg U
35-SB-B Soil B13060674-016 SW8270C Benzo(b)fluoranthene 0.091 mg/kg U
35-SB-B Soil B13060674-016 SW8270C Benzo(a)pyrene 0.098 mg/kg U
35-SB-B Soil B13060674-016 SW8270C Benzo(a)anthracene 0.069 mg/kg U
35-SB-B Soil B13060674-016 SW8270C Chrysene 0.085 mg/kg U
35-SB-B Soil B13060674-016 SW8270C Indeno(1,2,3-cd)pyrene 0.052 mg/kg U
4-SB-B Soil B13060674-001 SW8270C Benzo(b)fluoranthene 0.15 mg/kg U
4-SB-B Soil B13060674-001 SW8270C Benzo(a)pyrene 0.086 mg/kg U
4-SB-B Soil B13060674-001 SW8270C Benzo(a)anthracene 0.16 mg/kg U
4-SB-B Soil B13060674-001 SW8270C Indeno(1,2,3-cd)pyrene 0.076 mg/kg U
4-SB-B Soil B13060674-001 SW8270C Phenanthrene 5.7 mg/kg U
5-SB-B Soil B13060674-002 SW8270C Fluoranthene 0.11 mg/kg U
5-SB-B Soil B13060674-002 SW8270C Phenanthrene 3.8 mg/kg U
5-SB-B Soil B13060674-002 SW8270C Chrysene 0.088 mg/kg U
5-SB-C Soil B13060674-003 SW8270C Pyrene 0.080 mg/kg U
5-SB-C Soil B13060674-003 SW8270C Chrysene 0.048 mg/kg U
7-SB-C Soil B13060674-004 SW8270C Chrysene 0.11 mg/kg U
7-SB-C Soil B13060674-004 SW8270C Fluoranthene 0.092 mg/kg U
14-SB-B Soil B13060674-005 MA-VPH C9-C12 ALIPHATICS 624 mg/kg J PRDL
14-SB-B Soil B13060674-005 MA-VPH C9-C10 AROMATICS 731 mg/kg J PRDL
14-SB-B Soil B13060674-005 MA-VPH TOTAL PURGEABLE HYDROCARBONS 2150 mg/kg J RPD
14-SB-C Soil B13060674-006 MA-VPH C9-C12 ALIPHATICS 340 mg/kg J PRDL
14-SB-C Soil B13060674-006 MA-VPH C9-C10 AROMATICS 336 mg/kg J PRDL
14-SB-C Soil B13060674-006 MA-VPH TOTAL PURGEABLE HYDROCARBONS 1060 mg/kg J RPD
32-SB-B Soil B13060674-007 MA-VPH C9-C10 AROMATICS 96 mg/kg J PRDL

32-SB-BD Soil B13060674-008 MA-VPH C9-C10 AROMATICS 12 mg/kg J PRDL
32-SB-B Soil B13060674-007 MA-VPH C9-C12 ALIPHATICS 139 mg/kg J PRDL

32-SB-BD Soil B13060674-008 MA-VPH C9-C12 ALIPHATICS 9.1 mg/kg J PRDL
32-SB-B Soil B13060674-007 MA-VPH TOTAL PURGEABLE HYDROCARBONS 308 mg/kg J RPD

32-SB-BD Soil B13060674-008 MA-VPH TOTAL PURGEABLE HYDROCARBONS 32 mg/kg J RPD
32-SB-C Soil B13060674-009 MA-VPH TOTAL PURGEABLE HYDROCARBONS 6.6 mg/kg J RPD
32-SB-C Soil B13060674-009 MA-VPH C9-C10 AROMATICS 2.5 mg/kg J PRDL
32-SB-C Soil B13060674-009 MA-VPH C9-C12 ALIPHATICS 0.76 mg/kg J PRDL
33-SB-C Soil B13060674-010 MA-VPH TOTAL PURGEABLE HYDROCARBONS 459 mg/kg J RPD

Validator Qualified Analytical Results
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33-SB-C Soil B13060674-010 MA-VPH C9-C12 ALIPHATICS 132 mg/kg J PRDL

33-SB-C Soil B13060674-010 MA-VPH C9-C10 AROMATICS 131 mg/kg J PRDL

35-SB-B Soil B13060674-016 MA-VPH C9-C10 AROMATICS 866 mg/kg J PRDL

35-SB-B Soil B13060674-016 MA-VPH PURGEABLE HYDROCARBONS 2690 mg/kg J RPD

35-SB-B Soil B13060674-016 MA-VPH C9-C12 ALIPHATICS 1060 mg/kg J PRDL

35-SB-C Soil B13060674-017 MA-VPH C9-C12 ALIPHATICS 7.6 mg/kg J PRDL

35-SB-C Soil B13060674-017 MA-VPH PURGEABLE HYDROCARBONS 19 mg/kg J RPD

35-SB-C Soil B13060674-017 MA-VPH C9-C10 AROMATICS 6.7 mg/kg J PRDL

38-SB-B Soil B13060674-018 MA-VPH PURGEABLE HYDROCARBONS 6.8 mg/kg J RPD

38-SB-B Soil B13060674-018 MA-VPH C9-C10 AROMATICS <2.3 mg/kg J PRDL

38-SB-B Soil B13060674-018 MA-VPH C9-C12 ALIPHATICS <2.3 mg/kg J PRDL

4-SB-B Soil B13060674-001 MA-VPH C9-C12 ALIPHATICS 1610 mg/kg J PRDL

4-SB-B Soil B13060674-001 MA-VPH C9-C10 AROMATICS 1420 mg/kg J PRDL

4-SB-B Soil B13060674-001 MA-VPH PURGEABLE HYDROCARBONS 4330 mg/kg J RPD

51-SB-B Soil B13060674-019 MA-VPH C9-C12 ALIPHATICS 460 mg/kg J PRDL

51-SB-B Soil B13060674-019 MA-VPH PURGEABLE HYDROCARBONS 1260 mg/kg J RPD

51-SB-B Soil B13060674-019 MA-VPH C9-C10 AROMATICS 442 mg/kg J PRDL

51-SB-C Soil B13060674-020 MA-VPH C9-C12 ALIPHATICS 96 mg/kg J PRDL

51-SB-C Soil B13060674-020 MA-VPH PURGEABLE HYDROCARBONS 221 mg/kg J RPD

51-SB-C Soil B13060674-020 MA-VPH C9-C10 AROMATICS 69 mg/kg J PRDL

5-SB-B Soil B13060674-002 MA-VPH PURGEABLE HYDROCARBONS 3410 mg/kg J RPD

5-SB-B Soil B13060674-002 MA-VPH C9-C12 ALIPHATICS 1050 mg/kg J PRDL

5-SB-B Soil B13060674-002 MA-VPH C9-C10 AROMATICS 1210 mg/kg J PRDL

5-SB-C Soil B13060674-003 MA-VPH TOTALPURGEABLE HYDROCARBONS 1730 mg/kg J RPD

5-SB-C Soil B13060674-003 MA-VPH C9-C10 AROMATICS 541 mg/kg J PRDL

5-SB-C Soil B13060674-003 MA-VPH C9-C12 ALIPHATICS 565 mg/kg J PRDL

68-SB-B Soil B13060674-011 MA-VPH C9-C12 ALIPHATICS <2.4 mg/kg J PRDL

68-SB-B Soil B13060674-011 MA-VPH TOTALPURGEABLE HYDROCARBONS <2.4 mg/kg J RPD

68-SB-B Soil B13060674-011 MA-VPH C9-C10 AROMATICS <2.4 mg/kg J PRDL

68-SB-C Soil B13060674-012 MA-VPH TOTALPURGEABLE HYDROCARBONS <2.4 mg/kg J RPD

68-SB-C Soil B13060674-012 MA-VPH C9-C10 AROMATICS <2.4 mg/kg J PRDL

68-SB-C Soil B13060674-012 MA-VPH C9-C12 ALIPHATICS <2.4 mg/kg J PRDL

69-SB-B Soil B13060674-013 MA-VPH C9-C10 AROMATICS <2.3 mg/kg J PRDL

69-SB-B Soil B13060674-013 MA-VPH C9-C12 ALIPHATICS <2.3 mg/kg J PRDL

69-SB-B Soil B13060674-013 MA-VPH TOTALPURGEABLE HYDROCARBONS <2.3 mg/kg J RPD

70-SB-B Soil B13060674-014 MA-VPH TOTALPURGEABLE HYDROCARBONS <2.6 mg/kg J RPD

70-SB-B Soil B13060674-014 MA-VPH C9-C12 ALIPHATICS <2.6 mg/kg J PRDL

70-SB-B Soil B13060674-014 MA-VPH C9-C10 AROMATICS <2.6 mg/kg J PRDL

70-SB-C Soil B13060674-015 MA-VPH C9-C10 AROMATICS <2.5 mg/kg J PRDL

70-SB-C Soil B13060674-015 MA-VPH C9-C12 ALIPHATICS <2.5 mg/kg J PRDL

70-SB-C Soil B13060674-015 MA-VPH TOTALPURGEABLE HYDROCARBONS <2.5 mg/kg J RPD

7-SB-C Soil B13060674-004 MA-VPH TOTALPURGEABLE HYDROCARBONS 1530 mg/kg J RPD

7-SB-C Soil B13060674-004 MA-VPH C9-C12 ALIPHATICS 526 mg/kg J PRDL

7-SB-C Soil B13060674-004 MA-VPH C9-C10 AROMATICS 468 mg/kg J PRDL

Validation Qualifer Definitions:

J QC Exceedance

U Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid  

Project No.:  11108/002 

 

Sample Start Date:  06/05/2013 

Verified By/Date Verified:  Angela Roddy 07/02/2013 

 

Sample End Date:  06/12/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 1-ST-A 6/5/2013 B13060677 B13060677-001
2 Soil 2-ST-A 6/7/2013 B13060677 B13060677-002
3 Soil 3-ST-A 6/12/2013 B13061242 B13061242-001
4 Soil 3-ST-B 6/12/2013 B13061242 B13061242-002
5 Soil 4-ST-A 6/12/2013 B13061242 B13061242-003
6 Soil 5-ST-A 6/12/2013 B13061242 B13061242-004

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A; VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C 

 
 Laboratory Project Ids:  B13060677 and B13061242 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 

 * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

 

  Validation qualifiers used in this review: 

 J    QC Exceedance 

  

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Cooler 1 arrived with a temperature of 4.2C.  Cooler 2 arrived with a temperature of 0.6C.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Lead, and Silver (Method SW6010B) were detected in Method Blank MB-71983.  The 
associated soil samples do not require a qualification because these analyte detections were either >10x the 
method blank reporting limit or non-detect.   Barium, Silver (Method SW6010B) and Selenium (Method SW6020) 
were detected in Method Blank MB-72160.  The associated soil samples do not require a qualification because 
these analyte detections were either >10x the method blank reporting limit or non-detect.   2-Methylnapthalene and 
Naphthalene (SW8270C) were detected in Method Blanks MB-72309-72183-71948 and MB-72310-72202-71939.  
The associated soil samples do not require a qualification because these analyte detections were either >5x the 
method blank reporting limit or non-detect.    

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X NA AR Initials 

Comments:  Field blank samples were not submitted with these batches of data. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

 Yes X NA AR Initials 

Comments:  Field blank samples were not submitted with these batches of data. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Sample 3-ST-B was flagged with laboratory qualifier “S” for the surrogates VPH-Aliphatics (Method 
MA-VPH), Nitrobenzene-d5 (Method SW8270C), and o-Terphenyl (Method MA-EPH) % percent recovery being 
above control limits.  A validation qualifier was only necessary for VPH-Aliphatics because only one other surrogate 
was within limits for this method.  A validation qualifier “J” to indicate high bias was placed on the detected analytes 
for Method MA-VPH.  The other methods had two other surrogates that were within control limits.  Sample 4-ST-A 
was flagged with laboratory qualifier “S” for the surrogates Nitrobenzene-d5 (Method SW8270C) and o-Terphenyl 
(Method MA-EPH) % percent recovery being above control limits.  No validation qualifier was necessary because 
each method had two other surrogates within control limits.  Sample 5-ST-A was flagged with laboratory qualifier “S” 
for the surrogate Nitrobenzene-d5 (Method SW8270C) % percent recovery being above control limits.  No validation 
qualifier was necessary because two other surrogates within control limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:   QC sample B13060674-018AMSD was flagged with laboratory qualifier “S” for the analytes n-Nonane 
and n-Decane (Method MA-EPH) % percent recovery being below control limits.  No validation qualifier was 
necessary because the LCS was within limits for these analytes and method.  QC sample B13061277-004AMSD3 
was flagged with laboratory qualifier “S” for the analytes Barium (Method SW6010B) and Selenium (Method 
SW6020) % percent recovery being outside of control limits.  No validation qualifier was necessary because the 
post-distillation spikes were within control limits for these analytes. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits as required by the QAAP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:  A blind field duplicate was not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data. 

Refer to the table of Validator Qualified Analytical Results for a listing of the samples, analytes, and 

concentrations qualified (attached at the end of this checklist).    
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
3-ST-B Soil B13061242-002 MA-VPH Benzene 4.4 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH Toluene 1.5 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH Ethylbenzene 34 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH m+p-Xylenes 12 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH o-Xylene 4.7 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH Xylenes, Total 17 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH Naphthalene 24 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH C9 to C10 Aromatics 665 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH C5 to C8 Aliphatics 640 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH C9 to C12 Aliphatics 797 mg/kg-dry J High Bias
3-ST-B Soil B13061242-002 MA-VPH Total Purgeable Hydrocarbons 2290 mg/kg-dry J High Bias

Validation Qualifer Definitions:
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  06/11/2013 

Verified By/Date Verified:  Angela Roddy 08/15/2013 

 

Sample End Date:  06/12/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 21-SB-B 6/11/2013 B13061196 B13061196-001
2 Soil 83-SB-B 6/11/2013 B13061196 B13061196-002
3 Soil 83-SB-C 6/11/2013 B13061196 B13061196-003
4 Soil 82-SB-B 6/11/2013 B13061196 B13061196-004
5 Soil 82-SB-C 6/11/2013 B13061196 B13061196-005
6 Soil 81-SB-B 6/11/2013 B13061196 B13061196-006
7 Soil 81-SB-C 6/11/2013 B13061196 B13061196-007
8 Soil 99-SB-B 6/11/2013 B13061196 B13061196-008
9 Soil 99-SB-C 6/11/2013 B13061196 B13061196-009
10 Soil 98-SB-B 6/11/2013 B13061196 B13061196-010
11 Soil 109-SB-B 6/10/2013 B13061196 B13061196-011
12 Soil 109-SB-C 6/11/2013 B13061196 B13061196-012
13 Soil 34-SB-A 6/10/2013 B13061196 B13061196-013
14 Soil 34-SB-AD 6/10/2013 B13061196 B13061196-014
15 Soil 108-SB-B 6/10/2013 B13061196 B13061196-015
16 Soil 108-SB-C 6/10/2013 B13061196 B13061196-016
17 Soil 97-SB-B 6/10/2013 B13061196 B13061196-017
18 Soil 97-SB-BD 6/10/2013 B13061196 B13061196-018
19 Soil 97-SB-C 6/10/2013 B13061196 B13061196-019
20 Soil 29-SB-B 6/11/2013 B13061196 B13061196-020
21 Soil 98-SB-C 6/11/2013 B13061196 B13061196-021
22 Soil 101-SB-B 6/12/2013 B13061196 B13061196-022
23 Soil 101-SB-C 6/12/2013 B13061196 B13061196-023
24 Soil 85-SB-B 6/12/2013 B13061196 B13061196-024
25 Soil 85-SB-C 6/12/2013 B13061196 B13061196-025
26 Soil 84-SB-B 6/12/2013 B13061196 B13061196-026
27 Soil 100-SB-B 6/12/2013 B13061196 B13061196-027
28 Soil 100-SB-C 6/12/2013 B13061196 B13061196-028
29 Soil 100-SB-CD 6/12/2013 B13061196 B13061196-029
30 Soil 86-SB-B 6/12/2013 B13061196 B13061196-030
31 Soil 86-SB-C 6/12/2013 B13061196 B13061196-031
32 Water-Rinsate Blank YOSD-1306-110 6/10/2013 B13061235 B13061235-001
33 Water-Rinsate Blank YOSD-1306-111 6/11/2013 B13061235 B13061235-002
34 Water-Rinsate Blank YOSD-1306-112 6/11/2013 B13061235 B13061235-003
35 Water-Trip Blank TB052213BTSSHP0262 6/10/2013 B13061235 B13061235-004

Samples Analyzed
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 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C, including Tetraethyl 
Lead; Volatile Organic Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13061196 and B13061235 

 
 
 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 
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COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

   U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 4 of 8 
 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, 3, and 4 arrived with temperatures of 0.6C, 1.2C, 0.6C, and 0.4C, respectively.  
Custody seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received 
intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium, Cadmium, and Silver Cadmium (Method SW6010B) were detected in Method Blank MB-
72124.  A validation qualifier was not necessary because the raw soil samples had non-detect values or >10x the 
reporting limit for these analytes.  Selenium (Method SW6020) was detected in Method Blank MB-72160.  A 
validation qualifier was not necessary because the raw soil samples had non-detect values for Selenium.  Mercury 
(Method SW7471A) was detected in Method Blank MB-72163.  A validation qualifier was not necessary because the 
raw soil samples had non-detect values for Mercury.  2-Methylnaphthalene and Naphthalene (Method SW8270C) 
were detected in Method Blank MB-72841-72253-72102.  A validation qualifier “U” was placed on raw soil samples 
meeting criteria of values <5x the reporting limit.  Water:  Barium, Cadmium, Chromium, Lead, and Silver (Method 
E200.8) were detected in Method Blank MB-72052.  The associated raw samples do not require a qualification 
because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 
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Comments:   Benzo(a)anthracene, Phenanthrene, Benzo(a)pyrene, Benzo(b)fluoranthene, Pyrene, Indeno(1,2,3-
cd)pyrene, Chrysene,  Fluoranthene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) 
were detected in Rinsate Blank YOSD-1306-111.  Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1306-112.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Toluene (SW8260B) was also detected in 
Rinsate Blank YOSD-1306-111 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary 
because this is an estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Samples 29-SB-B and 85-SB-C were flagged with laboratory qualifier “S” for the % recovery of 
Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier was not necessary because 
other surrogates were within limits for this method.  Sample 81-SB-B was flagged with laboratory qualifier “S” for the 
% recovery of VPH Aliphatics (Method MA-VPH) and Nitrobenzene-d5 (Method SW8270C) being above control 
limits.  A validation qualifier was not necessary because other surrogates were within limits for these methods.  Also, 
the VPH surrogate was just above control limits. Sample 34-SB-A was flagged with laboratory qualifier “S” for the % 
recovery of VPH Aliphatics (Method MA-VPH) being above control limits.  A validation qualifier was not necessary 
because another surrogate was within limits for these methods.  Also, the VPH surrogate was just above control 
limits with positive matrix interference.  Samples 83-SB-B, 97-SB-B, and 85-SB-B were flagged with laboratory 
qualifier “S” for the % recovery of VPH Aromatics (Method MA-VPH) being above control limits.  A validation qualifier 
was not necessary because another surrogate was within limits for these methods.  Also, the VPH surrogate was 
just above control limits with positive matrix interference.  Also, a note from the laboratory indicated the % recovery 
is calculated from a value that was over the upper calibration range. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Soil:  QC sample B13061277-004AMSD3 was flagged with laboratory qualifier “S” for the % recovery of 
Selenium (Method SW6020) being outside of control limits.  A validation qualifier was not necessary because the 
post-distillation spike was within limits for this method.  QC Sample B13061196-010AMS and B13061196-010AMSD 
were flagged laboratory qualifier “S” for the % recovery of 2-Methylnaphthalene and surrogate Nitrobenzene-d5 
(Method SW8270C) being outside of control limits.  A validation qualifier was not necessary because the LCS was 
within limits.  Water:  QC matrix spike B13061322-003A_MS and matrix spike duplicate B13061322-003A_MSD 
were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether and 1,1,2,2-
Tetrachloroethane (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the LCS was within limits and raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   All blind field duplicate RPDs were within control limits. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)anthracene 0.34 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Phenanthrene 0.23 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(a)pyrene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Benzo(b)fluoranthene 0.21 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Pyrene 0.84 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Indeno(1,2,3-cd)pyrene 0.36 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Chrysene 0.24 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Chloroform 1.7 ug/L U
YOSD-1306-111 Water B13061235-002 SW8260B Methylene chloride 2.3 ug/L U
YOSD-1306-111 Water B13061235-002 SW8270C Fluoranthene 0.66 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Methylene chloride 3.1 ug/L U
YOSD-1306-112 Water B13061235-003 SW8260B Chloroform 1.9 ug/L U

29-SB-B Soil B13061196-020 SW8270C Pyrene 0.019 mg/kg U
34-SB-A Soil B13061196-013 SW8270C Pyrene 0.032 mg/kg U

34-SB-AD Soil B13061196-014 SW8270C Pyrene 0.028 mg/kg U
81-SB-C Soil B13061196-007 SW8270C Chrysene 0.010 mg/kg U
81-SB-C Soil B13061196-007 SW8270C Benzo(a)anthracene 0.0064 mg/kg U
81-SB-C Soil B13061196-007 SW8270C Pyrene 0.020 mg/kg U
82-SB-B Soil B13061196-004 SW8270C Pyrene 0.0039 mg/kg U
82-SB-B Soil B13061196-004 SW8270C Phenanthrene 0.017 mg/kg U
82-SB-C Soil B13061196-005 SW8270C Pyrene 0.016 mg/kg U
83-SB-B Soil B13061196-002 SW8270C Pyrene 0.014 mg/kg U
83-SB-B Soil B13061196-002 SW8270C Phenanthrene 0.011 mg/kg U
83-SB-C Soil B13061196-003 SW8270C Phenanthrene 0.73 mg/kg U
85-SB-B Soil B13061196-024 SW8270C Benzo(a)anthracene 0.0041 mg/kg U
85-SB-B Soil B13061196-024 SW8270C Fluoranthene 0.013 mg/kg U
85-SB-B Soil B13061196-024 SW8270C Chrysene 0.0071 mg/kg U
85-SB-C Soil B13061196-025 SW8270C Fluoranthene 0.018 mg/kg U
85-SB-C Soil B13061196-025 SW8270C Chrysene 0.0090 mg/kg U
85-SB-C Soil B13061196-025 SW8270C Phenanthrene 0.42 mg/kg U
99-SB-B Soil B13061196-008 SW8270C Phenanthrene 0.016 mg/kg U
99-SB-C Soil B13061196-009 SW8270C Phenanthrene 0.0064 mg/kg U
100-SB-C Soil B13061196-028 SW8270C 2-Methylnaphthalene 0.017 mg/kg U

100-SB-CD Soil B13061196-029 SW8270C 2-Methylnaphthalene 0.0095 mg/kg U
34-SB-A Soil B13061196-013 SW8270C 2-Methylnaphthalene 1.8 mg/kg U

34-SB-AD Soil B13061196-014 SW8270C 2-Methylnaphthalene 1.7 mg/kg U
81-SB-B Soil B13061196-006 SW8270C Naphthalene 0.49 mg/kg U
81-SB-C Soil B13061196-007 SW8270C 2-Methylnaphthalene 1.6 mg/kg U
85-SB-C Soil B13061196-025 SW8270C Naphthalene 0.50 mg/kg U
86-SB-B Soil B13061196-030 SW8270C 2-Methylnaphthalene 0.0096 mg/kg U
86-SB-C Soil B13061196-031 SW8270C 2-Methylnaphthalene 0.013 mg/kg U
99-SB-C Soil B13061196-009 SW8270C Naphthalene 0.011 mg/kg U
99-SB-C Soil B13061196-009 SW8270C 2-Methylnaphthalene 0.015 mg/kg U

U

Validator Qualified Analytical Results

Validation Qualifer Definitions:
Blank Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  06/27/2013 

Verified By/Date Verified:  Angela Roddy 08/16/2013 

 

Sample End Date:  06/28/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 11-SB-B 6/27/2013 B13062654 B13062654-001
2 Soil 21-SB-C 6/27/2013 B13062654 B13062654-002
3 Soil 37-SB-B 6/27/2013 B13062654 B13062654-003
4 Soil 37-SB-C 6/27/2013 B13062654 B13062654-004
5 Soil 37-SB-CD 6/27/2013 B13062654 B13062654-005
6 Soil 38-SB-C 6/27/2013 B13062654 B13062654-006
7 Soil 39-SB-B 6/27/2013 B13062654 B13062654-007
8 Soil 39-SB-C 6/27/2013 B13062654 B13062654-008
9 Soil 47-SB-C 6/27/2013 B13062654 B13062654-009
10 Soil 49-SB-B 6/27/2013 B13062654 B13062654-010
11 Soil 49-SB-C 6/27/2013 B13062654 B13062654-011
12 Water-Rinsate Blank YOSD-1306-113 6/28/2013 B13070069 B13070069-001

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13062654 and B13070069 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 R RPD exceeds control limits. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

   U Blank Exceedance 

   J QC Exceedance 

  

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, and 3 arrived with temperatures of 0.9C, 5.2C, and 5.2C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-72551.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.   Water:  Cadmium, 
Chromium, and Lead (Method E200.8) were detected in Method Blank MB-72513.  The associated raw samples do 
not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   2-Methylnapthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1306-113.  A validation qualifier “U” was placed on the Rinsate Blanks for these analytes, as well as any associated 
soil samples with values <5X the reporting limit.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples 11-SB-B, 38-SB-C, and 37-SB-B were flagged with laboratory qualifier “S” for the % recovery 
of Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier was not necessary 
because other surrogates were within limits for this method.  Sample 37-SB-C was flagged with laboratory qualifier 
“S” for the % recovery of VPH Aromatics (Method MA-VPH) being just above control limits.  A validation qualifier 
was not necessary because another surrogate was within limits for this method.  Also, the VPH surrogate was just 
above control limits. Sample 39-SB-B was flagged with laboratory qualifier “S” for the % recovery of VPH Aliphatics 
(Method MA-VPH), o-Terphenyl (Method MA-EPH), and Nitrobenzene-d5 (Method SW8270C) being above control 
limits.  A validation qualifier was not necessary because other surrogates were within limits for these methods.  Also, 
the VPH surrogate was just above control limits with positive matrix interference.  Sample 39-SB-C was flagged with 
laboratory qualifier “S” for the % recovery of o-Terphenyl (Method MA-EPH) being above control limits.  A validation 
qualifier was not necessary because another surrogate was within limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Water:  LCS_070213 was flagged with laboratory qualifier “S” for the % recovery of the analyte 1,1,2,2-
Tetrachloroethane (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because raw samples were nondetect for this analyte. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13062654-011AMSD3 was flagged with laboratory qualifiers “S” and “R” for the % 
recovery and RPD of the analyte Lead (Method SW6010B) being outside of control limits.  A validation qualifier was 
not necessary because the post-distillation spike was within limits for this method.  QC Sample B13062415-
002AMSD was flagged laboratory qualifier “S” for the % recovery of Naphthalene (Method MA-VPH) being outside 
of control limits.  A validation qualifier was not necessary because the LCS was within limits.  Water:  QC matrix 
spike B13070094-004C_MS and matrix spike duplicate B13070094-004C_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analytes 2-Chlorethyl vinyl ether and 1,1,2,2-Tetrachloroethane (Method 
SW8260B) being outside of control limits.  A validation qualifier was not necessary because raw samples were 
nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   37-SB-C and its duplicate 37-SB-CD had RPDs outside of control limits for Chromium (35%) and 
Barium (51%), Method SW6010B; and also a PRDL outside of control limits for C5-C8 Aliphatics, Method MA-VPH.  
A validation qualifier “J” was placed on all raw soil samples for these analytes indicating RPD or PRDL QC 
exceedances. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1306-113 Water B13070069-001 SW8270C 2-Methylnaphthalene 0.64 ug/L U
YOSD-1306-113 Water B13070069-001 SW8270C Naphthalene 0.45 ug/L U

39-SB-C Soil B13062654-008 SW8270C Naphthalene 8.6 mg/kg U
49-SB-B Soil B13062654-010 SW8270C Naphthalene 0.033 mg/kg U
11-SB-B Soil B13062654-001 MA-VPH C5-C8 ALIPHATICS 141 mg/kg J PRDL
11-SB-B Soil B13062654-001 SW6010B Barium 79 mg/kg J RPD
11-SB-B Soil B13062654-001 SW6010B Chromium 18 mg/kg J RPD
21-SB-C Soil B13062654-002 SW6010B Barium 104 mg/kg J RPD
21-SB-C Soil B13062654-002 SW6010B Chromium 12 mg/kg J RPD
21-SB-C Soil B13062654-002 MA-VPH C5-C8 ALIPHATICS 166 mg/kg J PRDL
37-SB-B Soil B13062654-003 SW6010B Barium 110 mg/kg J RPD
37-SB-B Soil B13062654-003 MA-VPH C5-C8 ALIPHATICS 467 mg/kg J PRDL
37-SB-B Soil B13062654-003 SW6010B Chromium 10 mg/kg J RPD
37-SB-C Soil B13062654-004 SW6010B Barium 55 mg/kg J RPD
37-SB-C Soil B13062654-004 SW6010B Chromium 20 mg/kg J RPD
37-SB-C Soil B13062654-004 MA-VPH C5-C8 ALIPHATICS 71 mg/kg J PRDL

37-SB-CD Soil B13062654-005 SW6010B Chromium 14 mg/kg J RPD
37-SB-CD Soil B13062654-005 SW6010B Barium 93 mg/kg J RPD
37-SB-CD Soil B13062654-005 MA-VPH C5-C8 ALIPHATICS 41 mg/kg J PRDL
38-SB-C Soil B13062654-006 MA-VPH C5-C8 ALIPHATICS 342 mg/kg J PRDL
38-SB-C Soil B13062654-006 SW6010B Chromium 30 mg/kg J RPD
38-SB-C Soil B13062654-006 SW6010B Barium 96 mg/kg J RPD
39-SB-B Soil B13062654-007 SW6010B Barium 589 mg/kg J RPD
39-SB-B Soil B13062654-007 MA-VPH C5-C8 ALIPHATICS 3830 mg/kg J PRDL
39-SB-B Soil B13062654-007 SW6010B Chromium 40 mg/kg J RPD
39-SB-C Soil B13062654-008 MA-VPH C5-C8 ALIPHATICS 667 mg/kg J PRDL
39-SB-C Soil B13062654-008 SW6010B Barium 101 mg/kg J RPD
39-SB-C Soil B13062654-008 SW6010B Chromium 11 mg/kg J RPD
47-SB-C Soil B13062654-009 SW6010B Chromium 17 mg/kg J RPD
47-SB-C Soil B13062654-009 MA-VPH C5-C8 ALIPHATICS <4.6 mg/kg J PRDL
47-SB-C Soil B13062654-009 SW6010B Barium 110 mg/kg J RPD
49-SB-B Soil B13062654-010 SW6010B Chromium 17 mg/kg J RPD
49-SB-B Soil B13062654-010 MA-VPH C5-C8 ALIPHATICS 14 mg/kg J PRDL
49-SB-B Soil B13062654-010 SW6010B Barium 208 mg/kg J RPD
49-SB-C Soil B13062654-011 MA-VPH C5-C8 ALIPHATICS <4.4 mg/kg J PRDL
49-SB-C Soil B13062654-011 SW6010B Barium 65 mg/kg J RPD
49-SB-C Soil B13062654-011 SW6010B Chromium 19 mg/kg J RPD

Validation Qualifer Definitions:
U Blank Exceedance
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Water 

Project No.:  11108/002 

 

Sample Start Date:  06/03/2013 

Verified By/Date Verified:  Angela Roddy 08/5/2013 

 

Sample End Date:  06/07/2013 

 

 

 

Matrix Site Code Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Groundwater YMW-11 YOSD-1306-300 6/3/2013 B13060112 B13060112-001
2 Groundwater YMW-10 YOSD-1306-301 6/3/2013 B13060112 B13060112-002
3 Groundwater YMW-19 YOSD-1306-302 6/3/2013 B13060112 B13060112-003
4 Water-Trip Blank NA TB1051713BTSSHP0262 6/3/2013 B13060112 B13060112-004
5 Water-Trip Blank NA TB2051713BTSSHP0262 6/3/2013 B13060112 B13060112-005
6 Water-Trip Blank NA TB3051713BTSSHP0262 6/3/2013 B13060112 B13060112-006
7 Water-Trip Blank MW-01 YOSD-1306-303 6/4/2013 B13060247 B13060247-001
8 Groundwater MW-02 YOSD-1306-304 6/4/2013 B13060247 B13060247-002
9 Groundwater MW-6 YOSD-1306-305 6/4/2013 B13060247 B13060247-003
10 Groundwater MW-6 YOSD-1306-306 6/4/2013 B13060247 B13060247-004
11 Groundwater MW-4 YOSD-1306-307 6/4/2013 B13060247 B13060247-005
12 Water-Trip Blank NA TB1051713BTSSHP0262A 6/4/2013 B13060247 B13060247-006
13 Water-Trip Blank NA TB2051713BTSSHP0262A 6/4/2013 B13060247 B13060247-007
14 Water-Trip Blank NA TB3051713BTSSHP0262A 6/4/2013 B13060247 B13060247-008
15 Water-Trip Blank NA TB4051713BTSSHP0262A 6/4/2013 B13060247 B13060247-009
16 Water-Trip Blank NA TB5051713BTSSHP0262A 6/4/2013 B13060247 B13060247-010
17 Groundwater MW-03 YOSD-1306-308 6/5/2013 B13060378 B13060378-001
18 Groundwater YMW-15 YOSD-1306-309 6/5/2013 B13060378 B13060378-002
19 Groundwater YMW-16 YOSD-1306-310 6/5/2013 B13060378 B13060378-003
20 Water-DI Blank NA YOSD-1306-311 6/5/2013 B13060378 B13060378-004
21 Water-Trip Blank NA TB1051713BTSSHP0262C 6/5/2013 B13060378 B13060378-005
22 Water-Trip Blank NA TB2051713BTSSHP0262C 6/5/2013 B13060378 B13060378-006
23 Water-Trip Blank NA TB3051713BTSSHP0262C 6/5/2013 B13060378 B13060378-007
24 Water-Trip Blank NA TB4051713BTSSHP0262C 6/5/2013 B13060378 B13060378-008
25 Groundwater YMW-21 YOSD-1306-312 6/6/2013 B13060547 B13060547-001
26 Groundwater YMW-17 YOSD-1306-313 6/6/2013 B13060547 B13060547-002
27 Groundwater YMW-22 YOSD-1306-314 6/6/2013 B13060547 B13060547-003
28 Water-Rinsate Blank NA YOSD-1306-315 6/6/2013 B13060547 B13060547-004
29 Water-Trip Blank NA TB1051713BTSSHP0262B 6/6/2013 B13060547 B13060547-005
30 Water-Trip Blank NA TB2051713BTSSHP0262B 6/6/2013 B13060547 B13060547-006
31 Water-Trip Blank NA TB3051713BTSSHP0262B 6/6/2013 B13060547 B13060547-007
32 Water-Trip Blank NA TB4051713BTSSHP0262B 6/6/2013 B13060547 B13060547-008
33 Groundwater YMW-20 YOSD-1306-316 6/7/2013 B13060658 B13060658-001
34 Groundwater YMW-23 YOSD-1306-317 6/7/2013 B13060658 B13060658-002
35 Water-Trip Blank NA TB1052213BTSSHP0262 6/7/2013 B13060658 B13060658-003
36 Water-Trip Blank NA TB2051713BTSSHP0262D 6/7/2013 B13060658 B13060658-004

Samples Analyzed
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 Methods and Parameter Groups Verified:   pH-A4500-H B; Conductivity-A2510 B; 
Turbidity-A2130B; Solids, Total Dissolved-A2540 C; Alkalinity and Bicarbonate-A2320  
B; Chloride and Sulfate-E300.0; Nutrients-E353.2; Metals, Dissolved-E200.8;  VPH-
MA-VPH; Methane-SW8015M; Extractable Petroleum Hydrocarbons-MA-EPH; Semi-
Volatile Organic Compounds-low conc-SW8270C (including Tetraethyl Lead); Volatile 
Organic Compounds-SW8260B 
 

 Laboratory Project Ids:  B13060112, B13060247, B13060378, B13060547, and 
B13060658 

 

 

PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 
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COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 E Estimated value.  Result exceeds the instrument upper quantitation limit. 

 H Analysis performed past recommended holding time. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 S    Spike recovery outside of advisory limits. 

  

Validation qualifiers used in this review: 

 U  Blank Exceedance 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid.  Per request from Kris Adler, Project Engineer, Arsenic, Barium, Cadmium, 
Chromium, Lead, Mercury, Selenium, Silver, and Ferrous Iron were added to Groundwater samples and a DI Blank 
for Batches B13060112, B13060247, and B13060378. For Batch B13060378, per call with John Bergin, Project 
Engineer, the nitric preserved samples that the lab received were marked as filtered but they did not filter them in the 
field.  Filter off of the unpreserved sample containers for dissolved metals per client request.  Samples for Dissolved 
Metals/Hardness were subsampled, filtered and preserved to pH<2 with 2 mL of nitric acid per 250 mL in the lab.  
According to 40CFR136, samples for Dissolved Metals should be filtered and preserved within 15 minutes of 
collection 
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2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   The COC from Batch B13060247 was filled out 
with wrong sampling date, but correct date was reported, as the field notes indicated.  A note from COC from Batch 
B13060378 indicated for YOSD-1306-309 the collection time is listed as 11:58 on the COC and as 12:10 on the 
container labels.  They used the time provided on the COC for sample analysis.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  All samples were received in good condition and at the appropriate temperature.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met?  Yes X No AR Initials 

Comments:  Sample holding times for pH were outside of advisory limits and were flagged with laboratory qualifier 
“H”.  However, validation qualifiers are not necessary because the holding times for pH are difficult to reach due to 
the transportation time from the field.  The pH values are taken as soon as possible in the laboratory setting. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 
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Comments:   Calcium (Method E200.7) was detected in Method Blanks MB-IRISDIS130605A and MB-
IRISDIS130606A.  A validation qualifier was not necessary because the raw samples had either values >10x the 
reporting limit for Calcium or were non-detect.  Mercury (Method E200.8) was detected in Method Blank MB-71836.  
A validation qualifier was not necessary because the raw samples were non-detect for Mercury.  Naphthalene 
(Method SW8270C) was detected in Method Blank MB-72141-72112-71974.  A validation qualifier “U” was placed 
on associated raw samples with values <5x the reporting limit for Naphthalene.  Chloride (Method E300.0) was 
detected in the ICS for this method.  No validation qualifier was necessary because raw sample values were >10x 
the reporting limit for Chloride. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Methane (Method SW8015M) was detected in Rinsate Blank YOSD-1306-315 and DI Blank YOSD-
1306-311.  A validation qualifier “U” was placed on all associated raw samples with values <5x the reporting limit for 
Methane, as well as the DI blank and Rinsate blank.  Methylene chloride (SW8260B) was also detected in YOSD-
1306-311 and flagged with laboratory qualifier “J”.  A validation qualifier was not necessary because this is an 
estimated value and is below the reporting limit. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples YOSD-1306-312 and YOSD-1306-313 were flagged with laboratory qualifier “S” for the % 
recovery of 1-Chloro-octadecane (Method MA-EPH) being outside of control limits.  A validation qualifier was not 
necessary because other surrogates were within limits for this method.  Samples YOSD-1306-303, YOSD-1306-
305, and YOSD-1306-306 were flagged with laboratory qualifier “S” for the % recovery of 2-Fluorobiphenyl 
(SW8270C).  A validation qualifier was not necessary because the associated analyte was non-detect.  Sample 
YOSD-1306-308 was flagged with laboratory qualifier “S” for the % recovery of 1-Chloro-octadecane, o-Terphenyl 
(MA-EPH) and o-Terphenyl (SW8270C).  A validation qualifier was not necessary because other surrogates were 
within limits for these methods.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 
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Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:    QC samples B13060112-001BMS and B13060112-001BMSD were flagged with laboratory qualifier 
“S” for the % recovery of Mercury and Silver (Method E200.8) being outside of control limits.  A validation qualifier 
was not necessary because the Laboratory Fortified Blank was within limits for this method.  QC sample 
B13060378-001BMS was flagged with laboratory qualifier “S” for the percent recovery of Selenium (Method E200.8) 
being outside of control limits.  A validation qualifier was not necessary because the Laboratory Fortified Blank was 
within limits for this method.  QC sample B13060547-003BMS and B13060547-003BMSD was flagged with 
laboratory qualifier “S” for the % recovery of Mercury, Selenium, and Silver (Method E200.8) being outside of control 
limits.  A validation qualifier was not necessary because the Laboratory Fortified Blank was within limits for this 
method.  QC samples B13060644-008-MS, B13060644-008-MSD, B13060247-005F_MS, B13060247-005F_MSD, 
B13060590-003B_MS, B13060590-003B_MSD, B13060708-003A_MS, B13060708-003A_MSD, B13060112-
002E_MS, and B13060112-002E_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 
2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because the raw samples were nondetect for this analyte.  B13060547-002EMS was flagged with laboratory 
qualifier “S” for the % recovery of Ethylbenzene (Method MA-VPH) being outside of control limits.  A validation 
qualifier was not necessary because the LCS was within limits for this method.  QC sample B13060466-001AMS 
was flagged with laboratory qualifier “S” for the % recovery of Sulfate (Method E300.0) being outside of control 
limits.  This QC sample was rerun and within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample YOSD-1306-305 and is duplicate YOSD-1306-306 had RPDs within control limits.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was detected in a Method Blank and also detected in a raw sample, a laboratory 
qualifier “B” was placed on the data. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte value exceeded the limit of an instrument, a laboratory qualifier “E” was placed 
on the data. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 Specific Conductivity (Field) values were significantly lower than lab values for YMW-10, YMW-11, and 
YMW-19.  This could be related to calibration. 

 

 

Site Code Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
MW-03 YOSD-1306-308 Groundwater B13060378-001 SW8270C Naphthalene 0.46 ug/L U
MW-02 YOSD-1306-304 Groundwater B13060247-002 SW8270C Naphthalene 0.36 ug/L U

YMW-20 YOSD-1306-316 Groundwater B13060658-001 SW8270C Naphthalene 0.89 ug/L U
YMW-22 YOSD-1306-314 Groundwater B13060547-003 SW8270C Naphthalene 0.33 ug/L U
YMW-22 YOSD-1306-314 Groundwater B13060547-003 SW8015M Methane 0.0029 mg/L U

NA YOSD-1306-315 Water-Rinsate Blank B13060547-004 SW8015M Methane 0.0014 mg/L U
NA YOSD-1306-311 Water-DI Blank B13060378-004 SW8015M Methane 0.0015 mg/L U

MW-01 YOSD-1306-303 Groundwater B13060247-001 SW8015M Methane 0.0016 mg/L U
MW-4 YOSD-1306-307 Groundwater B13060247-005 SW8015M Methane 0.0011 mg/L U

YMW-11 YOSD-1306-300 Groundwater B13060112-001 SW8015M Methane 0.0030 mg/L U
Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  06/28/2013 

Verified By/Date Verified:  Angela Roddy 08/22/2013 

 

Sample End Date:  06/28/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 29-SB-C 6/28/2013 B13070072 B13070072-001
2 Soil 31-SB-C 6/28/2013 B13070072 B13070072-002
3 Soil 34-SB-B 6/28/2013 B13070072 B13070072-003
4 Soil 34-SB-C 6/28/2013 B13070072 B13070072-004
5 Soil 40-SB-B 6/28/2013 B13070072 B13070072-005
6 Soil 40-SB-C 6/28/2013 B13070072 B13070072-006
7 Soil 46-SB-C 6/28/2013 B13070072 B13070072-007
8 Soil 71-SB-C 6/28/2013 B13070072 B13070072-008
9 Soil 73-SB-C 6/28/2013 B13070072 B13070072-009
10 Water-Rinsate Blank YOSD-1306-113 6/28/2013 B13070069 B13070069-001

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13070072 and B13070069 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 7 
 

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

   U Blank Exceedance 

    

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 5.2C and 5.2C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-72643.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.   Water:  Cadmium, 
Chromium, and Lead (Method E200.8) were detected in Method Blank MB-72513.  The associated raw samples do 
not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   2-Methylnapthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1306-113.  A validation qualifier “U” was placed on the Rinsate Blanks for these analytes, as well as any associated 
soil samples with values <5X the reporting limit.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Soil:  Sample 40-SB-B was flagged with laboratory qualifier “S” for the % recovery of o-Terphenyl 
(Method MA-EPH), and Nitrobenzene-d5 (Method SW8270C) being above control limits.  A validation qualifier was 
not necessary because other surrogates were within limits for these methods.  Sample 40-SB-C was flagged with 
laboratory qualifier “S” for the % recovery of VPH Aromatics (Method MA-VPH) being just above control limits.  A 
validation qualifier was not necessary because another surrogate was within limits for this method.  Also, the VPH 
surrogate was just below control limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC Samples B13070072-009AMS3 and B13070072-009AMS3D were flagged laboratory qualifier 
“S” for the % recovery of Barium (Method SW6010B) being outside of control limits.  A validation qualifier was not 
necessary because the post-distillation spike was within limits for this method.  Water:  QC matrix spike B13070094-
004C_MS and matrix spike duplicate B13070094-004C_MSD were flagged with laboratory qualifier “S” for the % 
recovery of the analytes 2-Chlorethyl vinyl ether and 1,1,2,2-Tetrachloroethane (Method SW8260B) being outside of 
control limits.  A validation qualifier was not necessary because raw samples were nondetect for this analyte. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   
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Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1306-113 Water B13070069-001 SW8270C 2-Methylnaphthalene 0.64 ug/L U
YOSD-1306-113 Water B13070069-001 SW8270C Naphthalene 0.45 ug/L U

29-SB-C Soil B13070072-001 SW8270C Naphthalene 0.011 mg/kg U
31-SB-C Soil B13070072-002 SW8270C 2-Methylnaphthalene 0.48 mg/kg U
40-SB-B Soil B13070072-005 SW8270C Naphthalene 3.4 mg/kg U
40-SB-C Soil B13070072-006 SW8270C Naphthalene 0.014 mg/kg U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  07/01/2013 

Verified By/Date Verified:  Angela Roddy 08/23/2013 

 

Sample End Date:  07/02/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 60-SB-C 7/1/2013 B13070307 B13070307-001
2 Soil 75-SB-C 7/1/2013 B13070307 B13070307-002
3 Soil 77-SB-C 7/1/2013 B13070307 B13070307-003
4 Soil 89-SB-C 7/1/2013 B13070307 B13070307-004
5 Soil 91-SB-C 7/1/2013 B13070307 B13070307-005
6 Soil 92-SB-C 7/1/2013 B13070307 B13070307-006
7 Soil 95-SB-C 7/1/2013 B13070307 B13070307-007
8 Soil 105-SB-C 7/1/2013 B13070307 B13070307-008
9 Soil 57-SB-C 7/2/2013 B13070307 B13070307-009
10 Soil 64-SB-C 7/2/2013 B13070307 B13070307-010
11 Soil 67-SB-C 7/2/2013 B13070307 B13070307-011
12 Soil 69-SB-C 7/2/2013 B13070307 B13070307-012
13 Soil 88-SB-C 7/2/2013 B13070307 B13070307-013
14 Water-Rinsate Blank YOSD-1307-100 7/1/2013 B13070325 B13070325-001

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Water:  Total Metals-
E200.8, E245.1. 

 
 Laboratory Project Ids:  B13070307 and B13070325 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 D    RL increased due to sample matrix. 

 L Lowest available reporting limit for the analytical method used. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

 R RPD exceeds advisory limits. 

  

 

Validation qualifiers used in this review: 

   U Blank Exceedance 

    

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 0.5C and 0.4C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 
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Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-72642.  A validation qualifier was 
not necessary because the raw soil samples had values >10x the reporting limit for Barium.   Water:  Cadmium, 
Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-72586.  The associated raw 
samples do not require a qualification because the analytes were non-detect. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Chloroform and Methylene Chloride (Method SW8260B) were detected in Rinsate Blank YOSD-1307-
100.  A validation qualifier “U” was placed on the Rinsate Blank only for these analytes, as the raw soil samples 
were not tested for these analytes.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:   Sample 57-SB-C was flagged with laboratory qualifier “S” for the % recovery of Nitrobenzene-d5 
(Method SW8270C) being above control limits.  A validation qualifier was not necessary because other surrogates 
were within limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC Samples B13070445-001AMSD3 was flagged laboratory qualifiers “S” for the % recovery of 
Lead (Method SW6010B) being outside of control limits, as well as laboratory qualifier “R” for RPD exceedance.   A 
validation qualifier was not necessary because the post-distillation spike was within limits for this method.  QC 
sample B13070307-012AMS was flagged with laboratory qualifier “S” for % recovery being outside of control limits 
for the following analytes:  Benzo(a)pyrene, Dibenzo(a,h)anthracene, and Indeno(1,2,3-cd)pyrene (Method 
SW8270C).  A validation qualifier was not necessary because the LCS was within limits for this method.  QC sample 
B13070307-012AMSD was flagged with laboratory qualifier “S” for % recovery being outside of control limits for the 
following analytes:  Benzo(a)pyrene and Dibenzo(a,h)anthracene (Method SW8270C).  A validation qualifier was not 
necessary because the LCS was within limits for this method. Water:  QC matrix spike B13070287-008BMS3 and 
matrix spike duplicate B13070287-008BMSD3 were flagged with laboratory qualifier “S” for the % recovery of the 
analyte Selenium (Method E200.8)  A validation qualifier was not necessary because these QC samples were rerun, 
and the recoveries were within limits for this method.  QC matrix spike B13070325-001C_MS and matrix spike 
duplicate B13070325-001C_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-
Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary 
because raw samples were nondetect for this analyte, as well as the LCS being within limits for this method.  QC 
sample B13062515-002AMS was flagged with laboratory qualifier “S” for the % recovery of the analyte Benzene 
(Method MA-VPH) being outside of control limits.  A validation qualifier was not necessary because the LCS was 
within limits for this method. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1307-100 Water B13070325-001 SW8260B Chloroform 1.9 ug/L U
YOSD-1307-100 Water B13070325-001 SW8260B Methylene chloride 3.3 ug/L U
Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  07/09/2013 

Verified By/Date Verified:  Angela Roddy 08/26/2013 

 

Sample End Date:  07/17/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 15-SB-B 7/12/2013 B13071122 B13071122-001
2 Soil 18-SB-B 7/12/2013 B13071122 B13071122-002
3 Soil 9-SB-B 7/11/2013 B13071122 B13071122-003
4 Soil 12-SB-B 7/11/2013 B13071122 B13071122-004
5 Soil 8-SB-B 7/11/2013 B13071122 B13071122-005
6 Soil 41-SB-B 7/10/2013 B13071122 B13071122-006
7 Soil 27-SB-B 7/9/2013 B13071122 B13071122-007
8 Soil 28-SB-B 7/9/2013 B13071122 B13071122-008
9 Soil 43-SB-B 7/10/2013 B13071122 B13071122-009
10 Soil 42-SB-B 7/10/2013 B13071122 B13071122-010
11 Water-Rinsate Blank YOSD-1307-608 7/17/2013 B13071494 B13071494-001
12 Water-Trip Blank TB070513BTSSHP0262 7/17/2013 B13071494 B13071494-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C, including Tetraethyl 
Lead; Volatile Organic Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13071122 and B13071494 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B Analyte detected in Method Blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  A note from the laboratory indicated samples 8-
SB-B and 15-SB-B were matched by sample time from COC due to both sample container sets were labeled as 8-
SB-B.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory.  However, 
two values for 2-Methylnapthalene were reported for sample B13071122-009, and the report was re-issued with the 
correct value reported. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 
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Comments:  Coolers 1 and 2 arrived with temperatures of 9.4C and 5.2C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blanks MB-72816 and MB-72847.  A 
validation qualifier was not necessary because the raw soil samples had values >10x the reporting limit for Barium.  
Water:  Arsenic, Cadmium, and Silver (Method E200.8) were detected in Method Blank MB-72898.  The associated 
raw samples do not require a qualification because the analytes were non-detect.  Naphthalene (Method SW8270C) 
was detected in Method Blank 73162-73133-72989.   A laboratory qualifier “B” was placed on the associated sample 
with detection of this analyte, which happens to be the Rinsate Blank.  See comment below. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1307-608.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Naphthalene (Method SW8270C) was also 
detected in the Method Blank and this analyte was flagged with laboratory qualifier “B” for the Rinsate Blank YOSD-
1307-608. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Sample 42-SB-B was flagged with laboratory qualifier “S” for the % recovery of the surrogates 2-
Fluorobiphenyl, Terphenyl-d14 (Method SW8270C); as well as laboratory qualifier “O” for the analyte Nitrobenzene-
d5 (Method SW8270C).  These surrogates were either diluted out or outside of recovery limits for Tetraethyl Lead.  
A validation qualifier was not necessary because this analyte was non-detect.  Terphenyl-d14 and Nitrobenzene-d5 
(Method SW8270C) were also flagged with laboratory qualifier “S” for SW8270C, SVOC method.  A validation 
qualifier was not necessary because Terphenyl-d14 was just above control limits, with another surrogate being 
within limits.  Sample 18-SB-B was flagged with laboratory qualifier “S” for the % recovery of the surrogates o-
Terphenyl (Method MA-EPH); VPH Aliphatics and Aromatics (Method MA-VPH).  and Nitrobenzene-d5 (Method 
SW8270C).  A validation qualifier “J”, indicating high bias, was only necessary for the Method MA-VPH because 
other surrogates were within limits for the other methods.  Sample 27-SB-B was flagged with laboratory qualifier “S” 
for the % recovery of the surrogate o-Terphenyl (Method MA-EPH).  A validation qualifier was not necessary 
because other surrogates were within limits for this method.  Sample 43-SB-B was flagged with laboratory qualifier 
“S” for the % recovery of the surrogate Nitrobenzene-d5 (Method SW8270C).  A validation qualifier was not 
necessary because other surrogates were within limits for this method.  Sample 12-SB-B was flagged with 
laboratory qualifier “S” for the % recovery of the surrogate VPH Aliphatics (Method MA-VPH).  A validation qualifier 
“J” was placed on this sample for all detected analytes for this method indicating high bias.  Water:  Method Blank 
MBLK_0723PE108r was flagged with laboratory qualifier “S” for the % recovery of VPH Aromatics and VPH 
Aliphatics (Method MA-VPH) being above control limits.  A validation qualifier was not necessary because the LCS 
was within control limits for these surrogates.  

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:  Soil:  QC sample B13071122-007AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Barium (Method SW6010B) being outside of control limits.  A validation qualifier was not necessary 
because the post-distillation spike was within limits for this analyte.  QC sample B13071122-007AMSD3 was 
flagged with laboratory qualifier “S” for the % recovery of the analytes Barium and Lead (Method SW6010B) and 
Selenium (Method SW6020) being outside of control limits.  A validation qualifier was not necessary because the 
post-distillation spike was within limits for these analytes.  QC sample B13071122-010AMSD3 was flagged with 
laboratory qualifier “S” for the % recovery of the analyte Barium and Selenium (Methods SW6010B/6020) being 
outside of control limits.  A validation qualifier was not necessary because the post-distillation spike was within limits 
for these analytes.  QC sample B13071122-003AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
the surrogate Nitrobenzene-d5 (Method SW8270C) being outside of control limits.  A validation qualifier was not 
necessary because the LCS was within limits for this surrogate.  Water:  QC matrix spike B13071452-001C_MS and 
matrix spike duplicate B13071452-001C_MSD were flagged with laboratory qualifier “S” for the % recovery of the 
analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the LCS was within limits and raw samples were nondetect for this analyte.  Also, the lab noted 
this analyte cannot be recovered from acid-preserved samples. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   A blind field duplicate was not submitted with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8260B Methylene chloride 3.6 ug/L U
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8270C Naphthalene 0.26 ug/L U
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8260B Chloroform 1.9 ug/L U

12-SB-B Soil B13071122-004 SW8270C Naphthalene 2.4 mg/kg U
18-SB-B Soil B13071122-002 SW8270C Naphthalene 2.9 mg/kg U
27-SB-B Soil B13071122-007 SW8270C Naphthalene 3.4 mg/kg U
28-SB-B Soil B13071122-008 SW8270C Naphthalene 0.78 mg/kg U
41-SB-B Soil B13071122-006 SW8270C Naphthalene 2.2 mg/kg U
43-SB-B Soil B13071122-009 SW8270C Naphthalene 0.54 mg/kg U
8-SB-B Soil B13071122-005 SW8270C Naphthalene 0.48 mg/kg U
18-SB-B Soil B13071122-002 MA-VPH Total Purgeable Hydrocarbons 5110 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH C9-C12 ALIPHATICS 2070 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH C9-C10 AROMATICS 1520 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH o-Xylene 17 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH C5-C8 ALIPHATICS 2040 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH M-P XYLENE 30 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH BENZENE 5.7 mg/kg J High Bias
18-SB-B Soil B13071122-002 MA-VPH TOTAL XYLENE 48 mg/kg J High Bias
12-SB-B Soil B13071122-004 MA-VPH Total Purgeable Hydrocarbons 3220 mg/kg J High Bias
12-SB-B Soil B13071122-004 MA-VPH C5-C8 ALIPHATICS 923 mg/kg J High Bias
12-SB-B Soil B13071122-004 MA-VPH C9-C10 AROMATICS 869 mg/kg J High Bias
12-SB-B Soil B13071122-004 MA-VPH C9-C12 ALIPHATICS 1560 mg/kg J High Bias
12-SB-B Soil B13071122-004 MA-VPH Naphthalene 7.7 mg/kg J High Bias

Validation Qualifer Definitions:
U Blank Exceedance
J QC Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Water 

Project No.:  11108/002 

 

Sample Start Date:  07/16/2013 

Verified By/Date Verified:  Angela Roddy 08/13/2013 

 

Sample End Date:  07/16/2013 

 

 

 

Matrix Site Code Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Surfacewater YD-1 YOSD-1307-601 7/16/2013 B13071377 B13071377-001
2 Surfacewater YD-3 YOSD-1307-603 7/16/2013 B13071377 B13071377-002
3 Surfacewater YD-4 YOSD-1307-604 7/16/2013 B13071377 B13071377-003
4 Surfacewater YD-5 YOSD-1307-605 7/16/2013 B13071377 B13071377-004
5 Water-DI Blank NA YOSD-1307-606 7/16/2013 B13071377 B13071377-005
6 Surfacewater YD-5 YOSD-1307-607 7/16/2013 B13071377 B13071377-006
7 Water-Trip Blank NA TB1071512BTSSHP0262 7/16/2013 B13071377 B13071377-007
8 Water-Trip Blank NA TB2070512BTSSHP0262 7/16/2013 B13071377 B13071377-008
9 Water-Trip Blank NA TB3070512BTSSHP0262 7/16/2013 B13071377 B13071377-009

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   pH-A4500-H B; Conductivity-A2510 B; 
Solids, Total Suspended-A2540 D; Solids, Total Dissolved-A2540 C; Alkalinity and 
Bicarbonate-A2320  B; Chloride and Sulfate-E300.0; Metals, Total Recoverable-
E200.8;  VPH-MA-VPH; Extractable Petroleum Hydrocarbons-MA-EPH; Semi-Volatile 
Organic Compounds-low conc-SW8270C (including Tetraethyl Lead); Volatile Organic 
Compounds-SW8260B 
 

 Laboratory Project ID:  B13071377 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

   

 H Analysis performed past recommended holding time. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 U  Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid.   

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   Comments from the laboratory indicated the 
analysis requested on COC does not match the analysis requested on the attached parameter list.  No methane 
vials were received and no sulfuric preserved containers were received.  Samples for Nitrate+Nitrite were 
subsampled and preserved upon receipt with 2 mL sulfuric acid per 250mL to pH<2.  Per Energy Laboratory project 
manager Shari Endy’s call with John Bergin, project engineer, analyze samples per attached parameter list using 
the detection limits in the quote not per the COC.  No Methane, Nitrite, or Nitrate+Nitrite analysis is required.  
Analyze all metals as Total Recoverable.  Also, include Tetraethyl Lead analysis per project engineer, John Bergin.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory.  See 
comment above. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

 Yes X No AR Initials 
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Comments:  Temperatures for Coolers 1, 2, 3 and 4 were 10.0°C, 13.2 °C, 5.6 °C, and 22.1 °C, respectively.  These 
temps fall outside of control limits.  Custody seals for all coolers were not present.  However, the coolers were hand-
delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.   

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met?  Yes X No AR Initials 

Comments:  Sample holding times for pH were outside of advisory limits and were flagged with laboratory qualifier 
“H”.  However, validation qualifiers are not necessary because the holding times for pH are difficult to reach due to 
the transportation time from the field.  The pH values are taken as soon as possible in the laboratory setting. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-72884.  A 
validation qualifier was not necessary because the raw samples had non-detect values for these analytes.  Chloride 
(Method E300.0) was detected in the ICB for this method.  No validation qualifier was necessary because raw 
sample values were >10x the reporting limit for Chloride. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Methylene chloride and Chloroform (Method SW8260B), Purgeable Hydrocarbons and C5-C8 
Aliphatics (Method MA-VPH) were detected in DI Blank YOSD-1307-606.  A validation qualifier “U” was placed on 
all associated raw samples with values <5x the reporting limit for these analytes, as well as the blank.  Toluene and 
2-Butanone (Methyl-ethyl-ketone) (SW8260B) were also detected in DI Blank YOSD-1307-606 and flagged with 
laboratory qualifier “J”.  A validation qualifier was not necessary because these are estimated values and are below 
the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  All surrogate recoveries were within control limits.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:    QC samples B13071377-001G_MS and B13071377-001G_MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control 
limits.  A validation qualifier was not necessary because the raw samples were nondetect for this analyte.   

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 
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18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample YOSD-1307-605 and is duplicate YOSD-1307-607 had RPDs within control limits.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 

 

Site Code Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag
YD-1 YOSD-1307-601 Surfacewater B13071377-001 MA-VPH PURGEABLE HYDROCARBONS 38 ug/L U
NA YOSD-1307-606 Water-DI Blank B13071377-005 SW8260B Methylene chloride 2.7 ug/L U
NA YOSD-1307-606 Water-DI Blank B13071377-005 MA-VPH PURGEABLE HYDROCARBONS 208 ug/L U
NA YOSD-1307-606 Water-DI Blank B13071377-005 SW8260B Chloroform 1.9 ug/L U
NA YOSD-1307-606 Water-DI Blank B13071377-005 MA-VPH C5-C8 ALIPHATICS 280 mg/L U

Validation Qualifer Definitions:
U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  07/17/2013 

Verified By/Date Verified:  Angela Roddy 08/14/2013 

 

Sample End Date:  07/17/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil YD-1-SS-A 7/17/2013 B13071515 B13071515-001
2 Soil YD-1-SS-B 7/17/2013 B13071515 B13071515-002
3 Soil YD-1-SS-C 7/17/2013 B13071515 B13071515-003
4 Soil YD-3-SS-A 7/17/2013 B13071515 B13071515-004
5 Soil YD-3-SS-B 7/17/2013 B13071515 B13071515-005
6 Soil YD-3-SS-BD 7/17/2013 B13071515 B13071515-006
7 Soil YD-4-SS-A 7/17/2013 B13071515 B13071515-007
8 Soil YD-4-SS-B 7/17/2013 B13071515 B13071515-008
9 Soil YD-5-SS-A 7/16/2013 B13071515 B13071515-009
10 Soil YD-5-SS-B 7/16/2013 B13071515 B13071515-010
11 Soil YD-5-SS-C 7/16/2013 B13071515 B13071515-011
12 Water-Rinsate Blank YOSD-1307-608 7/17/2013 B13071494 B13071494-001
13 Water-Trip Blank TB070513BTSSHP0262 7/17/2013 B13071494 B13071494-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C, including Tetraethyl 
Lead; Volatile Organic Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13071515 and B13071494 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B Analyte detected in Method Blank. 

 D    RL increased due to sample matrix. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 5.0C and 5.2C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B) was detected in Method Blank MB-73010.  A validation qualifier was 
not necessary because the raw soil samples had values  >10x the reporting limit for Barium.  Naphthalene (Method 
SW8270C) was detected in Method Blank 73104-72984-72882.   A validation qualifier “U” was placed on the 
associated raw soil samples with detections <5x the reporting limit for Napthalene.  Water:  Arsenic, Cadmium, and 
Silver (Method E200.8) were detected in Method Blank MB-72898.  The associated raw samples do not require a 
qualification because the analytes were non-detect.  Naphthalene (Method SW8270C) was detected in Method 
Blank 73162-73133-72989.   A laboratory qualifier “B” was placed on the associated sample with detection of this 
analyte, which happens to be the Rinsate Blank.  See comment below. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1307-608.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Naphthalene (Method SW8270C) was also 
detected in the Method Blank and this analyte was flagged with laboratory qualifier “B” for the Rinsate Blank YOSD-
1307-608. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 
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13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Water:  Method Blank MBLK_0723PE108r was flagged with laboratory qualifier “S” for the % recovery 
of VPH Aromatics and VPH Aliphatics (Method MA-VPH) being above control limits.  A validation qualifier was not 
necessary because the LCS was within control limits for these surrogates.  

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Water:  QC matrix spike B13071452-001C_MS and matrix spike duplicate B13071452-001C _MSD 
were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chloroethyl vinyl ether (Method 
SW8260B) being outside of control limits.  A validation qualifier was not necessary because the LCS was within 
limits and raw samples were nondetect for this analyte.  Also, the lab noted this analyte cannot be recovered from 
acid-preserved samples. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample YD-3-SS-B and its duplicate YD-3-SS-BD had an RPD outside of control limits for Arsenic, 
Barium, Chromium, and Lead (Methods SW6010B/SW6020); Benzo(k)fluoranthene, Benzo(g,h,i)perylene, Pyrene, 
Phenanthrene, Fluoranthene, and Indeno(1,2,3-cd)pyrene (Method SW8270C); and Moisture % by Weight (Method 
SW3550A).  The associated raw samples, as well as the duplicate are flagged with validation qualifiers “J” for RPD 
exceedance. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  

 

 

         
           
           
           
           
           



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 7 of 9 
 

Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8260B Methylene chloride 3.6 ug/L U
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8270C Naphthalene 0.26 ug/L U
YOSD-1307-608 Water-Rinsate Blank B13071494-001 SW8260B Chloroform 1.9 ug/L U

YD-1-SS-A Soil B13071515-001 SW8270C Naphthalene 0.015 mg/kg-dry U
YD-1-SS-C Soil B13071515-003 SW8270C Naphthalene 0.015 mg/kg-dry U
YD-4-SS-A Soil B13071515-007 MA-VPH Naphthalene 0.020 mg/kg-dry U
YD-1-SS-A Soil B13071515-001 SW6010B Chromium 29 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Benzo(k)fluoranthene 0.28 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Benzo(g,h,i)perylene 0.26 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Pyrene 0.67 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Phenanthrene 0.32 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW3550A MOISTURE % BY WT. 43 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Fluoranthene 0.85 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW8270C Indeno(1,2,3-cd)pyrene 0.35 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW6010B Lead 63 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW6010B Barium 184 mg/kg-dry J RPD
YD-1-SS-A Soil B13071515-001 SW6020 Arsenic 8 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Fluoranthene 0.19 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW6010B Barium 180 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Phenanthrene 0.086 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Indeno(1,2,3-cd)pyrene 0.095 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW6010B Lead 48 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW3550A MOISTURE % BY WT. 25 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Benzo(k)fluoranthene 0.049 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Pyrene 0.16 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW6020 Arsenic 7 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW8270C Benzo(g,h,i)perylene 0.075 mg/kg-dry J RPD
YD-1-SS-B Soil B13071515-002 SW6010B Chromium 46 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW3550A MOISTURE % BY WT. 32 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW6020 Arsenic 11 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW6010B Chromium 20 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Benzo(k)fluoranthene 0.026 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Benzo(g,h,i)perylene 0.076 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Indeno(1,2,3-cd)pyrene 0.085 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW6010B Barium 134 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW6010B Lead 28 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Phenanthrene 0.040 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Fluoranthene 0.11 mg/kg-dry J RPD
YD-1-SS-C Soil B13071515-003 SW8270C Pyrene 0.13 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Fluoranthene 0.16 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW6010B Chromium 32 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Benzo(g,h,i)perylene 0.078 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW6010B Barium 319 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW6020 Arsenic 15 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Benzo(k)fluoranthene 0.043 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW3550A MOISTURE % BY WT. 62 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Phenanthrene 0.075 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Pyrene 0.19 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW6010B Lead 61 mg/kg-dry J RPD
YD-3-SS-A Soil B13071515-004 SW8270C Indeno(1,2,3-cd)pyrene 0.11 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW6010B Chromium 12 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW3550A MOISTURE % BY WT. 25 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW8270C Benzo(g,h,i)perylene 0.099 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW6020 Arsenic 9 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW8270C Benzo(k)fluoranthene 0.080 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW8270C Fluoranthene 0.26 mg/kg-dry J RPD

Validator Qualified Analytical Results
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YD-3-SS-B Soil B13071515-005 SW8270C Pyrene 0.25 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW8270C Phenanthrene 0.095 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW6010B Lead 16 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW8270C Indeno(1,2,3-cd)pyrene 0.12 mg/kg-dry J RPD
YD-3-SS-B Soil B13071515-005 SW6010B Barium 128 mg/kg-dry J RPD

YD-3-SS-BD Soil B13071515-006 SW8270C Phenanthrene 0.27 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW6020 Arsenic 16 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW3550A MOISTURE % BY WT. 49 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW8270C Benzo(k)fluoranthene 0.17 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW8270C Indeno(1,2,3-cd)pyrene 0.23 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW8270C Pyrene 0.47 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW8270C Benzo(g,h,i)perylene 0.17 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW8270C Fluoranthene 0.59 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW6010B Chromium 26 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW6010B Barium 261 mg/kg-dry J RPD
YD-3-SS-BD Soil B13071515-006 SW6010B Lead 24 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Benzo(k)fluoranthene 0.11 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW6020 Arsenic 9 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Pyrene 0.30 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW6010B Barium 230 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Phenanthrene 0.17 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Benzo(g,h,i)perylene 0.12 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW3550A MOISTURE % BY WT. 50 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW6010B Chromium 23 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW6010B Lead 92 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Indeno(1,2,3-cd)pyrene 0.18 mg/kg-dry J RPD
YD-4-SS-A Soil B13071515-007 SW8270C Fluoranthene 0.32 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW6020 Arsenic 12 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Phenanthrene 0.17 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW6010B Lead 79 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW3550A MOISTURE % BY WT. 36 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW6010B Chromium 32 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Benzo(g,h,i)perylene 0.18 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Benzo(k)fluoranthene 0.20 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Pyrene 0.49 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Indeno(1,2,3-cd)pyrene 0.23 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW6010B Barium 171 mg/kg-dry J RPD
YD-4-SS-B Soil B13071515-008 SW8270C Fluoranthene 0.57 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Pyrene 0.16 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW6020 Arsenic 11 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW6010B Lead 49 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW6010B Chromium 21 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW6010B Barium 203 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Benzo(k)fluoranthene 0.052 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Indeno(1,2,3-cd)pyrene 0.061 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Fluoranthene 0.18 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Phenanthrene 0.099 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW8270C Benzo(g,h,i)perylene 0.055 mg/kg-dry J RPD
YD-5-SS-A Soil B13071515-009 SW3550A MOISTURE % BY WT. 36 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Fluoranthene 0.35 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW6010B Lead 32 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Pyrene 0.31 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW6020 Arsenic 8 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Phenanthrene 0.22 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW6010B Barium 129 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Indeno(1,2,3-cd)pyrene 0.12 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW3550A MOISTURE % BY WT. 31 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Benzo(k)fluoranthene 0.12 mg/kg-dry J RPD



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 9 of 9 
 

YD-5-SS-B Soil B13071515-010 SW6010B Chromium 21 mg/kg-dry J RPD
YD-5-SS-B Soil B13071515-010 SW8270C Benzo(g,h,i)perylene 0.10 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Indeno(1,2,3-cd)pyrene 0.31 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Benzo(k)fluoranthene 0.27 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Benzo(g,h,i)perylene 0.29 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Fluoranthene 0.62 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Pyrene 0.45 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW8270C Phenanthrene 0.28 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW3550A MOISTURE % BY WT. 14 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW6020 Arsenic 7 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW6010B Lead 10 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW6010B Barium 81 mg/kg-dry J RPD
YD-5-SS-C Soil B13071515-011 SW6010B Chromium 17 mg/kg-dry J RPD

Validation Qualifer Definitions:
U Blank Exceedance
J QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  07/30/2013 

Verified By/Date Verified:  Angela Roddy 09/06/2013 

 

Sample End Date:  08/02/2013 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 8-SB-C 7/31/13 B13080161 B13080161-001
2 Soil 10-SB-B 7/30/13 B13080161 B13080161-002
3 Soil 10-SB-C 7/30/13 B13080161 B13080161-003
4 Soil 12-SB-C 7/31/13 B13080161 B13080161-004
5 Soil 13-SB-B 7/31/13 B13080161 B13080161-005
6 Soil 13-SB-C 7/31/13 B13080161 B13080161-006
7 Soil 25-SB-C 7/31/13 B13080161 B13080161-007
8 Soil 26-SB-B 7/31/13 B13080161 B13080161-008
9 Soil 26-SB-C 7/31/13 B13080161 B13080161-009
10 Soil 27-SB-C 7/31/13 B13080161 B13080161-010
11 Soil 28-SB-C 7/31/13 B13080161 B13080161-011
12 Soil 42-SB-C 7/31/13 B13080161 B13080161-012
13 Soil 43-SB-C 7/31/13 B13080161 B13080161-013
14 Soil 50-SB-B 7/31/13 B13080161 B13080161-014
15 Soil 50-SB-C 7/31/13 B13080161 B13080161-015
16 Soil 9-SB-C 8/1/13 B13080161 B13080161-016
17 Soil 30-SB-C 8/1/13 B13080161 B13080161-017
18 Soil 20-SB-C 8/1/13 B13080161 B13080161-018
19 Soil 58-SB-C 8/1/13 B13080161 B13080161-019
20 Soil 74-SB-C 8/1/13 B13080161 B13080161-020
21 Soil 65-SB-B 8/1/13 B13080161 B13080161-021
22 Soil 65-SB-C 8/1/13 B13080161 B13080161-022
23 Soil 41-SB-C 8/1/13 B13080161 B13080161-023
24 Soil 41-SB-CD 8/1/13 B13080161 B13080161-024
25 Soil 62-SB-C 8/1/13 B13080161 B13080161-025
26 Water-Rinsate Blank YOSD-1308-101 8/2/2013 B13080214 B13080214-001

Samples Analyzed

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13080161 and B13080214 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B Analyte detected in Method Blank. 

 D    RL increased due to sample matrix. 

 H Hold Time Exceedance. 

 J Estimated Value.  The analyte was present but less than the reporting limit.  

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete?  Yes X No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  Per Project Engineer, Kris Adler, Metals were 
added to Sample 74-SB-C on 8/27/2013.  However, Mercury (Method SW7471B) was out of hold time and flagged 
with laboratory qualifier “H”.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 
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Comments:  Coolers 1, 2, and 3 arrived with temperatures of 4.8C,1.0C, and 4.6C, respectively.  Custody seals 
for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in 
good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Naphthalene (Method SW8270C) was detected in Method Blank 73654-73561-73413.   A 
laboratory qualifier “B” was placed on the associated sample 74-SB-C with detection of this analyte.  A validation 
qualifier “U” was placed on all associated soil samples with values <5x the reporting limit.  Water:  Barium, 
Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-73360.  The 
associated raw samples do not require a qualification because the analytes had values that were either >10x the 
reporting limit or non-detect.  Naphthalene (Method SW8270C) was detected in Method Blank 73653-73532-73460.  
A laboratory qualifier “B” was placed on the associated sample with detection of this analyte, which happens to be 
the Rinsate Blank.  See comment below. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1308-101.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Naphthalene (Method SW8270C) was also 
detected in the Method Blank and this analyte was flagged with laboratory qualifier “B” for the Rinsate Blank YOSD-
1308-101. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:    Soil:  Samples 8-SB-C, 13-SB-C, and 41-SB-CD were flagged with laboratory qualifier “S” for the 
% recovery of the surrogate Nitrobenzene-d5 (Method SW8270C).  A validation qualifier was not necessary 
because other surrogates were within control limits for this method.  Sample 12-SB-C was flagged with laboratory 
qualifier “S” for the % recovery of the surrogates VPH Aromatics and VPH Aliphatics (Method MA-VPH).    A 
validation qualifier “J” was placed on all detected analytes for this method indicating high bias. Sample 13-SB-B was 
flagged with laboratory qualifier “S” for the % recovery of the surrogates o-Terphenyl (Method MA-EPH); 
Nitrobenzene-d5 (Method SW8270C); and surrogate VPH Aliphatics (Method MA-VPH).  A validation qualifier “J” 
was only necessary for the Method MA-VPH, indicating high bias.  Other surrogates were within limits for the other 
two methods.  Samples 26-SB-B and 28-SB-C were flagged with laboratory qualifier “S” for the % recovery of the 
surrogates VPH Aromatics and VPH Aliphatics (Method MA-VPH); and o-Terphenyl (Method MA-EPH).  A validation 
qualifier “J” was only necessary for the Method MA-VPH, indicating high bias.  Other surrogates were within limits for 
the other method.  Sample 27-SB-C was flagged with laboratory qualifier “S” for the % recovery of the surrogates 
VPH Aromatics and VPH Aliphatics (Method MA-VPH); o-Terphenyl (Method MA-EPH); and 2-Fluorobiphenyl 
(Method SW8270C).  A validation qualifier “J” was only necessary for the Method MA-VPH, indicating high bias.  
Other surrogates were within limits for the other methods.  Sample 42-SB-C was flagged with laboratory qualifier “S” 
for the % recovery of the surrogates Toluene-d8 (Method SW8260B); o-Terphenyl (Method MA-EPH); and 
Nitrobenzene-d5 (Method SW8270C).  A validation qualifier was not necessary because other surrogates were 
within limits for these methods.   Sample 43-SB-C was flagged with laboratory qualifier “S” for the % recovery of the 
surrogate VPH Aliphatics (Method MA-VPH).  A validation qualifier was not necessary because it was just outside of 
control limits with another surrogate within limits.  Sample 58-SB-C was flagged with laboratory qualifier “S” for the 
% recovery of the surrogates o-Terphenyl (Method MA-EPH) and Nitrobenzene-d5 (Method SW8270C).  A 
validation qualifier was not necessary because other surrogates were within limits for these methods.  Sample 74-
SB-C was flagged with laboratory qualifier “S” for the % recovery of the surrogates VPH Aromatics and VPH 
Aliphatics (Method MA-VPH).    A validation qualifier was not necessary because the recoveries were just below 
control limits.    

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-73454 was flagged with laboratory qualifier “S” for the % recovery of the surrogate Nitrobenzene 
(Method SW8270C) being just above control limits.  A validation qualifier was not necessary because the MS/MSD 
were within limits for this method, as well as the Method Blank. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 
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16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC samples B13082437-001AMS3 was flagged with laboratory qualifier “S” for the % recovery of 
the analytes Arsenic and Barium (Method SW6020) being outside of control limits.  QC samples B13082437-
001AMSD3 was flagged with laboratory qualifier “S” for the % recovery of the analyte Arsenic (Method SW6020) 
being outside of control limits.  A validation qualifier was not necessary because the post-distillation spike was within 
limits for these analytes.  QC samples B13080217-002AMS and B13080217-002AMSD were flagged with 
laboratory qualifier “S” for the % recovery of many SVOC analytes.  The recoveries are related to positive matrix 
interference.  A validation qualifier was not necessary because the LCS was within limits for this method.  Water:  
QC matrix spike B13080177-004B_MS and matrix spike duplicate B13080177-004B_MSD were flagged with 
laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of 
control limits.  A validation qualifier was not necessary because the LCS was within limits.  QC sample B13072648-
001AMSD was flagged with laboratory qualifier “S” for the % recovery of the surrogate VPH Aliphatics (Method MA-
VPH).  A validation qualifier was not necessary because the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   41-SB-C and its duplicate 41-SB-CD had RPDs and PRDLs outside of control limits for the following 
analytes:  2-Methylnaphthalene, 81%; Acenaphthene, 74%; Anthracene, 56%; Benzo(a)anthracene, 93% PRDL; 
Chrysene, 66%; Fluoranthene, 90%; Fluorene, 97% PRDL; Phenanthrene, 76% PRDL; Pyrene, 87% (Method 
SW8270C); C5 to C8 Aliphatics, 106% PRDL (Method MA-VPH); and Lead, 149%(Method SW6010B).  A validation 
qualifier “J” was placed on all raw soil samples for these analytes. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1308-101 Water B13080214-001 SW8260B Chloroform 1.3 ug/L U 
YOSD-1308-101 Water B13080214-001 SW8260B Methylene chloride 2.2 ug/L U 
YOSD-1308-101 Water B13080214-001 SW8270C Naphthalene 0.22 ug/L U 

10-SB-B Soil B13080161-002 SW8270C Naphthalene 0.0046 mg/kg U
10-SB-C Soil B13080161-003 SW8270C Naphthalene 0.0046 mg/kg U
26-SB-C Soil B13080161-009 SW8270C Naphthalene 6.5 mg/kg U
41-SB-C Soil B13080161-023 SW8270C Naphthalene 1.3 mg/kg U

41-SB-CD Soil B13080161-024 SW8270C Naphthalene 3.1 mg/kg U
65-SB-B Soil B13080161-021 SW8270C Naphthalene 0.0097 mg/kg U
65-SB-C Soil B13080161-022 SW8270C Naphthalene 0.005 mg/kg U
74-SB-C Soil B13080161-020 SW8270C Naphthalene 0.02 mg/kg U
8-SB-C Soil B13080161-001 SW8270C Naphthalene 0.48 mg/kg U
10-SB-B Soil B13080161-002 SW8270C 2-Methylnaphthalene <0.0039 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Acenaphthene 0.0059 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Anthracene 0.018 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Benzo(a)anthracene 0.025 mg/kg J PRDL
10-SB-B Soil B13080161-002 MA-VPH C5 to C8 Aliphatics <2.3 mg/kg J PRDL
10-SB-B Soil B13080161-002 SW8270C Chrysene 0.022 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Fluoranthene 0.068 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Fluorene 0.0053 mg/kg J PRDL
10-SB-B Soil B13080161-002 SW6010B Lead 9 mg/kg J RPD
10-SB-B Soil B13080161-002 SW8270C Phenanthrene 0.053 mg/kg J PRDL
10-SB-B Soil B13080161-002 SW8270C Pyrene 0.063 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C 2-Methylnaphthalene <0.0041 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Acenaphthene <0.0041 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Anthracene <0.0041 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Benzo(a)anthracene 0.009 mg/kg J PRDL
10-SB-C Soil B13080161-003 MA-VPH C5 to C8 Aliphatics <2.5 mg/kg J PRDL
10-SB-C Soil B13080161-003 SW8270C Chrysene 0.0044 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Fluoranthene 0.019 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Fluorene <0.0041 mg/kg J PRDL
10-SB-C Soil B13080161-003 SW6010B Lead 7 mg/kg J RPD
10-SB-C Soil B13080161-003 SW8270C Phenanthrene 0.023 mg/kg J PRDL
10-SB-C Soil B13080161-003 SW8270C Pyrene 0.019 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C 2-Methylnaphthalene 0.68 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Acenaphthene 0.038 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Anthracene 0.0067 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Benzo(a)anthracene <0.0038 mg/kg J PRDL
12-SB-C Soil B13080161-004 MA-VPH C5 to C8 Aliphatics 787 mg/kg J PRDL/High Bias
12-SB-C Soil B13080161-004 SW8270C Chrysene 0.0079 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Fluoranthene <0.0038 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Fluorene 0.1 mg/kg J PRDL
12-SB-C Soil B13080161-004 SW6010B Lead 6 mg/kg J RPD
12-SB-C Soil B13080161-004 SW8270C Phenanthrene 0.097 mg/kg J PRDL
12-SB-C Soil B13080161-004 SW8270C Pyrene 0.013 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C 2-Methylnaphthalene 16 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Acenaphthene 0.62 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Anthracene 0.11 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Benzo(a)anthracene 0.021 mg/kg J PRDL
13-SB-B Soil B13080161-005 MA-VPH C5 to C8 Aliphatics 1690 mg/kg J PRDL/High Bias
13-SB-B Soil B13080161-005 SW8270C Chrysene 0.047 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Fluoranthene <0.0041 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Fluorene 1.5 mg/kg J PRDL
13-SB-B Soil B13080161-005 SW6010B Lead 10 mg/kg J RPD

Validator Qualified Analytical Results
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13-SB-B Soil B13080161-005 SW8270C Phenanthrene 2.3 mg/kg J RPD
13-SB-B Soil B13080161-005 SW8270C Pyrene 0.12 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C 2-Methylnaphthalene 16 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Acenaphthene 0.61 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Anthracene 0.11 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Benzo(a)anthracene <0.0041 mg/kg J PRDL
13-SB-C Soil B13080161-006 MA-VPH C5 to C8 Aliphatics 821 mg/kg J PRDL
13-SB-C Soil B13080161-006 SW8270C Chrysene <0.0041 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Fluoranthene <0.0041 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Fluorene 1.4 mg/kg J PRDL
13-SB-C Soil B13080161-006 SW6010B Lead 8 mg/kg J RPD
13-SB-C Soil B13080161-006 SW8270C Phenanthrene 2.2 mg/kg J PRDL
13-SB-C Soil B13080161-006 SW8270C Pyrene 0.12 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C 2-Methylnaphthalene <0.0039 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Acenaphthene <0.0039 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Anthracene <0.0039 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Benzo(a)anthracene <0.0039 mg/kg J PRDL
20-SB-C Soil B13080161-018 MA-VPH C5 to C8 Aliphatics <2.4 mg/kg J PRDL
20-SB-C Soil B13080161-018 SW8270C Chrysene <0.0039 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Fluoranthene <0.0039 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Fluorene <0.0039 mg/kg J PRDL
20-SB-C Soil B13080161-018 SW6010B Lead 8 mg/kg J RPD
20-SB-C Soil B13080161-018 SW8270C Phenanthrene <0.0039 mg/kg J PRDL
20-SB-C Soil B13080161-018 SW8270C Pyrene <0.0039 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C 2-Methylnaphthalene 1.4 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Acenaphthene 0.15 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Anthracene 0.021 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Benzo(a)anthracene 0.0073 mg/kg J PRDL
25-SB-C Soil B13080161-007 MA-VPH C5 to C8 Aliphatics 103 mg/kg J PRDL
25-SB-C Soil B13080161-007 SW8270C Chrysene 0.01 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Fluoranthene 0.011 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Fluorene 0.32 mg/kg J PRDL
25-SB-C Soil B13080161-007 SW6010B Lead 49 mg/kg J RPD
25-SB-C Soil B13080161-007 SW8270C Phenanthrene 0.33 mg/kg J PRDL
25-SB-C Soil B13080161-007 SW8270C Pyrene 0.029 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C 2-Methylnaphthalene 66 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Acenaphthene 3.3 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Anthracene 0.77 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Benzo(a)anthracene 0.3 mg/kg J PRDL
26-SB-B Soil B13080161-008 MA-VPH C5 to C8 Aliphatics 2440 mg/kg J PRDL/High Bias
26-SB-B Soil B13080161-008 SW8270C Chrysene 0.42 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Fluoranthene 0.64 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Fluorene 7.7 mg/kg J PRDL
26-SB-B Soil B13080161-008 SW6010B Lead 23 mg/kg J RPD
26-SB-B Soil B13080161-008 SW8270C Phenanthrene 11 mg/kg J PRDL
26-SB-B Soil B13080161-008 SW8270C Pyrene 1.1 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C 2-Methylnaphthalene 18 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Acenaphthene 0.91 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Anthracene 0.22 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Benzo(a)anthracene 0.03 mg/kg J PRDL
26-SB-C Soil B13080161-009 MA-VPH C5 to C8 Aliphatics 793 mg/kg J PRDL
26-SB-C Soil B13080161-009 SW8270C Chrysene 0.09 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Fluoranthene <0.0039 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Fluorene 1.8 mg/kg J PRDL
26-SB-C Soil B13080161-009 SW6010B Lead 9 mg/kg J RPD
26-SB-C Soil B13080161-009 SW8270C Phenanthrene 2.2 mg/kg J PRDL
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27-SB-C Soil B13080161-010 SW8270C Pyrene 0.19 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C 2-Methylnaphthalene 13 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Acenaphthene 0.72 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Anthracene 0.57 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Benzo(a)anthracene 0.027 mg/kg J PRDL
27-SB-C Soil B13080161-010 MA-VPH C5 to C8 Aliphatics 1670 mg/kg J PRDL/High Bias
27-SB-C Soil B13080161-010 SW8270C Chrysene 0.15 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Fluoranthene <0.0038 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Fluorene 1.8 mg/kg J PRDL
27-SB-C Soil B13080161-010 SW6010B Lead 12 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Phenanthrene 3.6 mg/kg J PRDL
27-SB-C Soil B13080161-010 SW8270C Pyrene 0.29 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C 2-Methylnaphthalene 5.2 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Acenaphthene 0.26 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Anthracene 0.14 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Benzo(a)anthracene <0.0038 mg/kg J PRDL
28-SB-C Soil B13080161-011 MA-VPH C5 to C8 Aliphatics 994 mg/kg J PRDL/High Bias
28-SB-C Soil B13080161-011 SW8270C Chrysene <0.0038 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Fluoranthene <0.0038 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Fluorene 0.65 mg/kg J PRDL
28-SB-C Soil B13080161-011 SW6010B Lead 37 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Phenanthrene 1.3 mg/kg J PRDL
28-SB-C Soil B13080161-011 SW8270C Pyrene 0.13 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C 2-Methylnaphthalene 0.42 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Acenaphthene <0.0038 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Anthracene 0.0064 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Benzo(a)anthracene 0.0098 mg/kg J PRDL
30-SB-C Soil B13080161-017 MA-VPH C5 to C8 Aliphatics 93 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW8270C Chrysene 0.0096 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Fluoranthene 0.017 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Fluorene 0.037 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW6010B Lead 128 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Phenanthrene 0.074 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW8270C Pyrene 0.022 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C 2-Methylnaphthalene 4.1 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Acenaphthene 0.17 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Anthracene 0.13 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Benzo(a)anthracene 0.03 mg/kg J PRDL
41-SB-C Soil B13080161-023 MA-VPH C5 to C8 Aliphatics 98 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW8270C Chrysene 0.086 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Fluoranthene 0.072 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Fluorene 0.45 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW6010B Lead 82 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Phenanthrene 0.63 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW8270C Pyrene 0.11 mg/kg J RPD

41-SB-CD Soil B13080161-024 SW8270C 2-Methylnaphthalene 9.7 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Acenaphthene 0.37 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Anthracene 0.23 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Benzo(a)anthracene 0.082 mg/kg J PRDL
41-SB-CD Soil B13080161-024 MA-VPH C5 to C8 Aliphatics 319 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW8270C Chrysene 0.17 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Fluoranthene 0.19 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Fluorene 1.3 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW6010B Lead 12 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Phenanthrene 1.4 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW8270C Pyrene 0.28 mg/kg J RPD
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42-SB-C Soil B13080161-012 SW8270C 2-Methylnaphthalene 6.9 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Acenaphthene 0.45 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Anthracene 0.35 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Benzo(a)anthracene 0.12 mg/kg J PRDL
42-SB-C Soil B13080161-012 MA-VPH C5 to C8 Aliphatics 211 mg/kg J PRDL
42-SB-C Soil B13080161-012 SW8270C Chrysene 0.25 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Fluoranthene 0.61 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Fluorene 1.2 mg/kg J PRDL
42-SB-C Soil B13080161-012 SW6010B Lead 7 mg/kg J RPD
42-SB-C Soil B13080161-012 SW8270C Phenanthrene 1.5 mg/kg J PRDL
42-SB-C Soil B13080161-012 SW8270C Pyrene 0.65 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C 2-Methylnaphthalene 0.26 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Acenaphthene 0.11 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Anthracene 0.078 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Benzo(a)anthracene <0.0037 mg/kg J PRDL
43-SB-C Soil B13080161-013 MA-VPH C5 to C8 Aliphatics 240 mg/kg J PRDL
43-SB-C Soil B13080161-013 SW8270C Chrysene <0.0037 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Fluoranthene <0.0037 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Fluorene 0.31 mg/kg J PRDL
43-SB-C Soil B13080161-013 SW6010B Lead 7 mg/kg J RPD
43-SB-C Soil B13080161-013 SW8270C Phenanthrene 0.49 mg/kg J PRDL
43-SB-C Soil B13080161-013 SW8270C Pyrene 0.096 mg/kg J RPD
50-SB-B Soil B13080161-014 MA-VPH C5 to C8 Aliphatics <2.4 mg/kg J PRDL
50-SB-B Soil B13080161-014 SW6010B Lead 20 mg/kg J RPD
50-SB-C Soil B13080161-015 MA-VPH C5 to C8 Aliphatics <2.2 mg/kg J PRDL
50-SB-C Soil B13080161-015 SW6010B Lead 5 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C 2-Methylnaphthalene 3.2 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Acenaphthene 0.41 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Anthracene 0.18 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Benzo(a)anthracene 0.13 mg/kg J PRDL
58-SB-C Soil B13080161-019 MA-VPH C5 to C8 Aliphatics 2250 mg/kg J PRDL
58-SB-C Soil B13080161-019 SW8270C Chrysene 0.11 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Fluoranthene 0.4 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Fluorene 1.6 mg/kg J PRDL
58-SB-C Soil B13080161-019 SW6010B Lead 25 mg/kg J RPD
58-SB-C Soil B13080161-019 SW8270C Phenanthrene 1.8 mg/kg J PRDL
58-SB-C Soil B13080161-019 SW8270C Pyrene 0.38 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C 2-Methylnaphthalene 2.3 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Acenaphthene 0.089 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Anthracene 0.037 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Benzo(a)anthracene 0.033 mg/kg J PRDL
62-SB-C Soil B13080161-025 MA-VPH C5 to C8 Aliphatics 124 mg/kg J PRDL
62-SB-C Soil B13080161-025 SW8270C Chrysene 0.048 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Fluoranthene 0.091 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Fluorene 0.42 mg/kg J PRDL
62-SB-C Soil B13080161-025 SW6010B Lead 8 mg/kg J RPD
62-SB-C Soil B13080161-025 SW8270C Phenanthrene 0.32 mg/kg J PRDL
62-SB-C Soil B13080161-025 SW8270C Pyrene 0.091 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C 2-Methylnaphthalene 0.019 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C Acenaphthene <0.004 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C Anthracene <0.004 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C Benzo(a)anthracene 0.013 mg/kg J PRDL
65-SB-B Soil B13080161-021 MA-VPH C5 to C8 Aliphatics <2.4 mg/kg J PRDL
65-SB-B Soil B13080161-021 SW8270C Chrysene 0.013 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C Fluoranthene 0.023 mg/kg J RPD
65-SB-B Soil B13080161-021 SW8270C Fluorene <0.004 mg/kg J PRDL
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27-SB-C Soil B13080161-010 SW8270C Pyrene 0.19 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C 2-Methylnaphthalene 13 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Acenaphthene 0.72 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Anthracene 0.57 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Benzo(a)anthracene 0.027 mg/kg J PRDL
27-SB-C Soil B13080161-010 MA-VPH C5 to C8 Aliphatics 1670 mg/kg J PRDL
27-SB-C Soil B13080161-010 SW8270C Chrysene 0.15 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Fluoranthene <0.0038 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Fluorene 1.8 mg/kg J PRDL
27-SB-C Soil B13080161-010 SW6010B Lead 12 mg/kg J RPD
27-SB-C Soil B13080161-010 SW8270C Phenanthrene 3.6 mg/kg J PRDL
27-SB-C Soil B13080161-010 SW8270C Pyrene 0.29 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C 2-Methylnaphthalene 5.2 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Acenaphthene 0.26 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Anthracene 0.14 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Benzo(a)anthracene <0.0038 mg/kg J PRDL
28-SB-C Soil B13080161-011 MA-VPH C5 to C8 Aliphatics 994 mg/kg J PRDL/High Bias
28-SB-C Soil B13080161-011 SW8270C Chrysene <0.0038 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Fluoranthene <0.0038 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Fluorene 0.65 mg/kg J PRDL
28-SB-C Soil B13080161-011 SW6010B Lead 37 mg/kg J RPD
28-SB-C Soil B13080161-011 SW8270C Phenanthrene 1.3 mg/kg J PRDL
28-SB-C Soil B13080161-011 SW8270C Pyrene 0.13 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C 2-Methylnaphthalene 0.42 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Acenaphthene <0.0038 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Anthracene 0.0064 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Benzo(a)anthracene 0.0098 mg/kg J PRDL
30-SB-C Soil B13080161-017 MA-VPH C5 to C8 Aliphatics 93 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW8270C Chrysene 0.0096 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Fluoranthene 0.017 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Fluorene 0.037 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW6010B Lead 128 mg/kg J RPD
30-SB-C Soil B13080161-017 SW8270C Phenanthrene 0.074 mg/kg J PRDL
30-SB-C Soil B13080161-017 SW8270C Pyrene 0.022 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C 2-Methylnaphthalene 4.1 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Acenaphthene 0.17 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Anthracene 0.13 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Benzo(a)anthracene 0.03 mg/kg J PRDL
41-SB-C Soil B13080161-023 MA-VPH C5 to C8 Aliphatics 98 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW8270C Chrysene 0.086 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Fluoranthene 0.072 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Fluorene 0.45 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW6010B Lead 82 mg/kg J RPD
41-SB-C Soil B13080161-023 SW8270C Phenanthrene 0.63 mg/kg J PRDL
41-SB-C Soil B13080161-023 SW8270C Pyrene 0.11 mg/kg J RPD

41-SB-CD Soil B13080161-024 SW8270C 2-Methylnaphthalene 9.7 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Acenaphthene 0.37 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Anthracene 0.23 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Benzo(a)anthracene 0.082 mg/kg J PRDL
41-SB-CD Soil B13080161-024 MA-VPH C5 to C8 Aliphatics 319 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW8270C Chrysene 0.17 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Fluoranthene 0.19 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Fluorene 1.3 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW6010B Lead 12 mg/kg J RPD
41-SB-CD Soil B13080161-024 SW8270C Phenanthrene 1.4 mg/kg J PRDL
41-SB-CD Soil B13080161-024 SW8270C Pyrene 0.28 mg/kg J RPD
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13-SB-B Soil B13080161-005 MA-VPH Ethylbenzene 63 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH Naphthalene 32 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH o-Xylene 8.8 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH m+p-Xylenes 73 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH Toluene 5.6 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH Total Purgeable Hydrocarbons 5170 mg/kg J High Bias
13-SB-B Soil B13080161-005 MA-VPH Xylenes, Total 82 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Benzene 9.5 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH C9 to C10 Aromatics 2990 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH C9 to C12 Aliphatics 5030 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Ethylbenzene 83 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH m+p-Xylenes 106 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Naphthalene 68 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH o-Xylene 15 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Toluene 5.8 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Total Purgeable Hydrocarbons 11500 mg/kg J High Bias
26-SB-B Soil B13080161-008 MA-VPH Xylenes, Total 121 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH Benzene 7.6 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH C9 to C10 Aromatics 1240 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH C9 to C12 Aliphatics 2170 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH Ethylbenzene 48 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH m+p-Xylenes 9.4 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH Naphthalene 26 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH o-Xylene 8.1 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH Total Purgeable Hydrocarbons 5180 mg/kg J High Bias
27-SB-C Soil B13080161-010 MA-VPH Xylenes, Total 17 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH Benzene 1.9 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH C9 to C10 Aromatics 433 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH C9 to C12 Aliphatics 836 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH Ethylbenzene 17 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH m+p-Xylenes 9.1 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH Naphthalene 5.7 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH o-Xylene 6 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH Total Purgeable Hydrocarbons 2010 mg/kg J High Bias
28-SB-C Soil B13080161-011 MA-VPH Xylenes, Total 15 mg/kg J High Bias

U
J

Validation Qualifer Definitions:
Blank Exceedance
QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  08/02/2013 

Verified By/Date Verified:  Angela Roddy 08/27/2013 

 

Sample End Date:  08/02/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 6-SB-B 8/2/2013 B13080217 B13080217-001
2 Soil 6-SB-C 8/2/2013 B13080217 B13080217-002
3 Soil 6-SB-CD 8/2/2013 B13080217 B13080217-003
4 Soil 15-SB-C 8/2/2013 B13080217 B13080217-004
5 Soil 16-SB-C 8/2/2013 B13080217 B13080217-005
6 Soil 18-SB-C 8/2/2013 B13080217 B13080217-006
7 Soil 18-SB-CD 8/2/2013 B13080217 B13080217-007
8 Soil 102-SB-B 8/2/2013 B13080217 B13080217-008
9 Soil 102-SB-C 8/2/2013 B13080217 B13080217-009
10 Soil 103-SB-B 8/2/2013 B13080217 B13080217-010
11 Soil 103-SB-C 8/2/2013 B13080217 B13080217-011
12 Water-Rinsate Blank YOSD-1308-101 8/2/2013 B13080214 B13080214-001

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13080217 and B13080214 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   

  

 

 

 

 

 

 



ANALYTICAL DATA VERIFICATION CHECKLIST (Continued) 

Page 3 of 9 
 

 

VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B Analyte detected in Method Blank. 

 D    RL increased due to sample matrix. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  A note from the laboratory indicated samples 8-
SB-B and 15-SB-B were matched by sample time from COC due to both sample container sets were labeled as 8-
SB-B.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 and 2 arrived with temperatures of 4.8C and 4.6C, respectively.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   
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5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Water:  Barium, Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method 
Blank MB-73360.  The associated raw samples do not require a qualification because the analytes had values that 
were non-detect.  Naphthalene (Method SW8270C) was detected in Method Blank 73653-73532-73460.   A 
laboratory qualifier “B” was placed on the associated sample with detection of this analyte, which happens to be the 
Rinsate Blank.  See comment below. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Naphthalene (Method SW8270C); Chloroform and Methylene chloride (Method SW8260B) were 
detected in Rinsate Blank YOSD-1308-101.  A validation qualifier “U” was placed on the Rinsate Blanks for these 
analytes, as well as any associated soil values <5X the reporting limit.  Naphthalene (Method SW8270C) was also 
detected in the Method Blank and this analyte was flagged with laboratory qualifier “B” for the Rinsate Blank YOSD-
1308-101. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  Sample 6-SB-B was flagged with laboratory qualifier “S” for the % recovery of the surrogates o-
Terphenyl (Method MA-EPH), Terphenyl-d14 and Nitrobenzene-d5 (Method SW8270C).  A validation qualifier “J” 
was placed on all detected analytes for the Method SW8270C indicating high bias.  A validation qualifier was not 
necessary for the Method MA-EPH because other surrogates were within limits.  Sample 6-SB-C was flagged with 
laboratory qualifier “S” for the % recovery of the surrogate VPH Aliphatics (Method MA-VPH).  A validation qualifier 
was not necessary because this surrogate was just above control limits, with another surrogate being within limits.  
Sample 15-SB-C was flagged with laboratory qualifier “S” for the % recovery of the surrogate VPH Aliphatics 
(Method MA-VPH), 2-Bromonaphthalene (Method MA-EPH), and Nitrobenzene-d5 (Method SW8270C).   A 
validation qualifier was not necessary because other surrogates were within control limits for these methods.  
Sample 16-SB-C was flagged with laboratory qualifier “S” for the % recovery of the surrogates o-Terphenyl (Method 
MA-EPH) and Nitrobenzene-d5 (Method SW8270C).  A validation qualifier was not necessary because other 
surrogates were within control limits for these methods.  Sample 18-SB-CD was flagged with laboratory qualifier “S” 
for the % recovery of the surrogate o-Terphenyl (Method MA-EPH).  A validation qualifier was not necessary 
because other surrogates were within control limits for this method.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  Soil:  LCS-73454 was flagged with laboratory qualifier “S” for the % recovery of the surrogate 
Nitrobenzene-d5 (Method SW8270C) being just above control limits.  A validation qualifier was not necessary 
because the MS/MSD were within limits for this method, as well as the Method Blank. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC samples B13080376-001AMS3 and B13080376-001AMSD3 were flagged with laboratory 
qualifier “S” for the % recovery of the analyte Selenium (Method SW6020) being outside of control limits.  A 
validation qualifier was not necessary because the post-distillation spike was within limits for this analyte.  QC 
samples B13080217-002AMS and B13080217-002AMSD were flagged with laboratory qualifier “S” for the % 
recovery of many SVOC analytes, Method SW8270C.  The recoveries are related to positive matrix interference.  A 
validation qualifier was not necessary because the LCS was within limits for this method.  Water:  QC matrix spike 
B13080177-004B_MS and matrix spike duplicate B13080177-004B_MSD were flagged with laboratory qualifier “S” 
for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A 
validation qualifier was not necessary because the LCS was within limits.  QC sample B13072648-001AMSD was 
flagged with laboratory qualifier “S” for the % recovery of the surrogate VPH Aliphatics (Method MA-VPH).  A 
validation qualifier was not necessary because the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 
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Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   6-SB-C and its duplicate 6-SB-CD had RPDs outside of control limits for the following analytes:  
Barium, 83% (Method SW6010B); C5-C8 Aliphatics, 62% and C9-C12 Aliphatics, 74% (Method MA-VPH).  18-SB-C 
and its duplicate 18-SB-CD had RPDs and a PRDL outside of control limits for the following analytes:  Anthracene, 
PRDL 105% and Fluorene, 57% (Method SW8270C); Moisture % by Weight, 33% (Method SW3550A).  A validation 
qualifier “J” was placed on all raw soil samples indicating an RPD or PRDL exceedance. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1308-101 Water B13080214-001 SW8260B Chloroform 1.3 ug/L U 
YOSD-1308-101 Water B13080214-001 SW8260B Methylene chloride 2.2 ug/L U 
YOSD-1308-101 Water B13080214-001 SW8270C Naphthalene 0.22 ug/L U 

15-SB-C Soil B13080217-004 SW8270C Naphthalene 3.1 mg/kg U
6-SB-B Soil B13080217-001 MA-VPH C9-C12 ALIPHATICS 7870 mg/kg J RPD
6-SB-B Soil B13080217-001 MA-VPH C5-C8 ALIPHATICS 4570 mg/kg J RPD
6-SB-B Soil B13080217-001 SW3550A MOISTURE % BY WT. 9.4 mg/kg J RPD
6-SB-B Soil B13080217-001 SW6010B Barium 112 mg/kg J RPD
6-SB-B Soil B13080217-001 SW8270C Fluorene 5.1 mg/kg J RPD
6-SB-B Soil B13080217-001 SW8270C Anthracene 0.71 mg/kg J PRDL
6-SB-C Soil B13080217-002 SW8270C Anthracene 0.12 mg/kg J PRDL
6-SB-C Soil B13080217-002 SW6010B Barium 238 mg/kg J RPD
6-SB-C Soil B13080217-002 MA-VPH C5-C8 ALIPHATICS 971 mg/kg J RPD
6-SB-C Soil B13080217-002 MA-VPH C9-C12 ALIPHATICS 1650 mg/kg J RPD
6-SB-C Soil B13080217-002 SW8270C Fluorene 0.90 mg/kg J RPD
6-SB-C Soil B13080217-002 SW3550A MOISTURE % BY WT. 9.5 mg/kg J RPD

6-SB-CD Soil B13080217-003 SW8270C Anthracene 0.10 mg/kg J PRDL
6-SB-CD Soil B13080217-003 SW6010B Barium 98 mg/kg J RPD
6-SB-CD Soil B13080217-003 MA-VPH C5-C8 ALIPHATICS 513 mg/kg J RPD
6-SB-CD Soil B13080217-003 MA-VPH C9-C12 ALIPHATICS 761 mg/kg J RPD
6-SB-CD Soil B13080217-003 SW8270C Fluorene 0.68 mg/kg J RPD
6-SB-CD Soil B13080217-003 SW3550A MOISTURE % BY WT. 10 mg/kg J RPD
15-SB-C Soil B13080217-004 MA-VPH C5-C8 ALIPHATICS 1050 mg/kg J RPD
15-SB-C Soil B13080217-004 MA-VPH C9-C12 ALIPHATICS 1410 mg/kg J RPD
15-SB-C Soil B13080217-004 SW3550A MOISTURE % BY WT. 21 mg/kg J RPD
15-SB-C Soil B13080217-004 SW6010B Barium 108 mg/kg J RPD
15-SB-C Soil B13080217-004 SW8270C Fluorene 1.3 mg/kg J RPD
15-SB-C Soil B13080217-004 SW8270C Anthracene 0.084 mg/kg J PRDL
16-SB-C Soil B13080217-005 MA-VPH C5-C8 ALIPHATICS 4140 mg/kg J RPD
16-SB-C Soil B13080217-005 MA-VPH C9-C12 ALIPHATICS 4600 mg/kg J RPD
16-SB-C Soil B13080217-005 SW3550A MOISTURE % BY WT. 14 mg/kg J RPD
16-SB-C Soil B13080217-005 SW6010B Barium 117 mg/kg J RPD
16-SB-C Soil B13080217-005 SW8270C Fluorene 3.9 mg/kg J RPD
16-SB-C Soil B13080217-005 SW8270C Anthracene 0.44 mg/kg J PRDL
18-SB-C Soil B13080217-006 SW8270C Anthracene 0.18 mg/kg J PRDL
18-SB-C Soil B13080217-006 SW6010B Barium 119 mg/kg J RPD
18-SB-C Soil B13080217-006 MA-VPH C5-C8 ALIPHATICS 1910 mg/kg J RPD
18-SB-C Soil B13080217-006 MA-VPH C9-C12 ALIPHATICS 2140 mg/kg J RPD
18-SB-C Soil B13080217-006 SW8270C Fluorene 1.0 mg/kg J RPD
18-SB-C Soil B13080217-006 SW3550A MOISTURE % BY WT. 15 mg/kg J RPD

18-SB-CD Soil B13080217-007 SW8270C Anthracene 0.58 mg/kg J PRDL
18-SB-CD Soil B13080217-007 SW6010B Barium 103 mg/kg J RPD
18-SB-CD Soil B13080217-007 MA-VPH C5-C8 ALIPHATICS 2520 mg/kg J RPD
18-SB-CD Soil B13080217-007 MA-VPH C9-C12 ALIPHATICS 2700 mg/kg J RPD
18-SB-CD Soil B13080217-007 SW8270C Fluorene 1.8 mg/kg J RPD
18-SB-CD Soil B13080217-007 SW3550A MOISTURE % BY WT. 21 mg/kg J RPD
102-SB-B Soil B13080217-008 MA-VPH C5-C8 ALIPHATICS <2.4 mg/kg J RPD
102-SB-B Soil B13080217-008 MA-VPH C9-C12 ALIPHATICS <2.4 mg/kg J RPD
102-SB-B Soil B13080217-008 SW3550A MOISTURE % BY WT. 15 mg/kg J RPD
102-SB-C Soil B13080217-009 MA-VPH C9-C12 ALIPHATICS <2.5 mg/kg J RPD
102-SB-C Soil B13080217-009 MA-VPH C5-C8 ALIPHATICS <2.5 mg/kg J RPD
102-SB-C Soil B13080217-009 SW3550A MOISTURE % BY WT. 19 mg/kg J RPD
103-SB-B Soil B13080217-010 MA-VPH C5-C8 ALIPHATICS <2.4 mg/kg J RPD
103-SB-B Soil B13080217-010 MA-VPH C9-C12 ALIPHATICS <2.4 mg/kg J RPD
103-SB-B Soil B13080217-010 SW3550A MOISTURE % BY WT. 15 mg/kg J RPD

Validator Qualified Analytical Results
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103-SB-C Soil B13080217-011 MA-VPH C9-C12 ALIPHATICS <2.3 mg/kg J RPD
103-SB-C Soil B13080217-011 MA-VPH C5-C8 ALIPHATICS <2.3 mg/kg J RPD
103-SB-C Soil B13080217-011 SW3550A MOISTURE % BY WT. 12 mg/kg J RPD

6-SB-B Soil B13080217-001 SW8270C Dibenzo(a,h)anthracene 0.038 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Indeno(1,2,3-cd)pyrene 0.10 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Benzo(k)fluoranthene 0.053 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Benzo(g,h,i)perylene 0.060 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Fluorene 5.1 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Benzo(a)pyrene 0.093 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Benzo(a)anthracene 0.15 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Fluoranthene 0.30 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Anthracene 0.71 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C 2-Methylnaphthalene 49 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Acenaphthene 2.1 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Phenanthrene 7.6 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Naphthalene 24 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Benzo(b)fluoranthene 0.11 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Chrysene 0.20 mg/kg J High Bias
6-SB-B Soil B13080217-001 SW8270C Pyrene 0.61 mg/kg J High Bias

U
J

Validation Qualifer Definitions:
Blank Exceedance
QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid and Water 

Project No.:  11108/002 

 

Sample Start Date:  08/06/2013 

Verified By/Date Verified:  Angela Roddy 09/06/2013 

 

Sample End Date:  08/12/2013 

 

 

 

Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Soil 46-SB-B 8/6/2013 B13080949 B13080949-001
2 Soil 46-SB-BD 8/6/2013 B13080949 B13080949-002
3 Soil 47-SB-B 8/6/2013 B13080949 B13080949-003
4 Soil 47-SB-BD 8/6/2013 B13080949 B13080949-004
5 Soil 31-SB-B 8/7/2013 B13080949 B13080949-005
6 Soil 1-SB-B 8/8/2013 B13080949 B13080949-006
7 Soil 1-SB-C 8/8/2013 B13080949 B13080949-007
8 Soil 2-SB-B 8/8/2013 B13080949 B13080949-008
9 Soil 2-SB-C 8/8/2013 B13080949 B13080949-009
10 Soil 3-SB-B 8/8/2013 B13080949 B13080949-010
11 Soil 3-SB-C 8/8/2013 B13080949 B13080949-011
12 Soil 25-SB-B 8/8/2013 B13080949 B13080949-012
13 Soil 55-SB-B 8/8/2013 B13080949 B13080949-013
14 Soil 19-SB-B 8/9/2013 B13080949 B13080949-014
15 Soil 19-SB-C 8/9/2013 B13080949 B13080949-015
16 Soil 45-SB-C 8/9/2013 B13080949 B13080949-016
17 Soil 84-SB-C 8/9/2013 B13080949 B13080949-017
18 Soil 56-SB-B 8/12/2013 B13080949 B13080949-018
19 Soil 73-SB-B 8/12/2013 B13080949 B13080949-019
20 Soil 74-SB-B 8/12/2013 B13080949 B13080949-020
22 Water-Rinsate Blank YOSD-1308-103 8/7/2013 B13080947 B13080947-001
23 Water-Rinsate Blank YOSD-1308-104 8/8/2013 B13080947 B13080947-002
24 Water-Rinsate Blank YOSD-1308-105 8/8/2013 B13080947 B13080947-003
25 Water-Rinsate Blank YOSD-1308-106 8/12/2013 B13080947 B13080947-004
21 Water-Trip Blank TB073113BTSSHP0262 8/7/2013 B13080947 B13080947-005

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; pH-SW9045D; Total 
Metals-EPA SW846, SW6010B, SW6020, SW7471A, VPH-MA-VPH; Extractable 
Petroleum Hydrocarbons Screen-SW8015M; Extractable Petroleum Hydrocarbons-MA-
EPH; Semi-Volatile Organic Compounds-low conc-SW8270C; Volatile Organic 
Compounds-SW8260B; Water:  Total Metals-E200.8, E245.1. 

 
 Laboratory Project Ids:  B13080949 and B13080947 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 B Analyte detected in Method Blank. 

 D    RL increased due to sample matrix. 

 J Estimated Value.  The analyte was present but less than the reporting limit. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits.  

 

Validation qualifiers used in this review: 

 J  QC Exceedance 

 U Blank Exceedance 

 

1.  Did the laboratory identify any non-
conformances related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms 
complete? 

X Yes  
No 

AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.  

3.  Were all the analyses requested for the 
samples on the COCs completed by the 
laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and 
at the appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1, 2, 3, and 4 arrived with temperatures of 4.2C, 14.6C, 15.2C, and 1.4C, respectively.  
Custody seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received 
intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due to 
high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 
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7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged 
data met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target 
analyte contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium and Chromium (Method SW6010B) were detected in Method Blank MB-73638.  A 
validation qualifier was not necessary because raw soil samples had values >10x the reporting limit for these 
analytes or were non-detect.  Water:  Cadmium, Chromium, and Silver (Method E200.8) were detected in Method 
Blank MB-73566.  The associated raw water samples do not require a qualification because the analytes had values 
that were non-detect.  2-Methylnaphthalene, Acenaphthylene, and Naphthalene (Method SW8270C) were detected 
in Method Blank 73817-73674-73629.   A laboratory qualifier “B” was placed on the associated sample with detection 
of this analyte, which happens to be the Rinsate Blanks.  See comment below. 

Were laboratory blank samples analyzed at the 
proper frequency (minimum 5% or as required by 
method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   2-Methylnaphthalene and Naphthalene (Method SW8270C) were detected in Rinsate Blank YOSD-
1308-103.  Naphthalene (Method SW8270C) was detected in Rinsate Blanks YOSD-1308-104, YOSD-1308-105, 
and YOSD-1308-106.  A validation qualifier “U” was placed on the Rinsate Blanks for these analytes, as well as any 
associated soil values <5X the reporting limit.  2-Methylnaphthalene and Naphthalene (Method SW8270C) were also 
detected in the Method Blank 72817-73674-73629, and these analytes were flagged with laboratory qualifier “B” for 
the associated Rinsate Blanks.  Chloroform (SW8260B) was also detected in blanks YOSD-1308-103, YOSD-1308-
104, YOSD-1308-105, and YOSD-1308-106 and flagged with laboratory qualifier “J”.  A validation qualifier was not 
necessary because these are estimated values and are below the reporting limits. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by 
method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or 
data validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 
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14.  Were surrogate recoveries within control 
limits? 

 Yes X No AR Initials 

Comments:  Soil:  Samples 46-SB-B and 55-SB-B were flagged with laboratory qualifier “S” for the % recovery of the 
surrogate Nitrobenzene-d5 (Method SW8270C).  A validation qualifier was not necessary because other surrogates 
were within limits for this method.  Sample 46-SB-BD was flagged with laboratory qualifier “S” for the % recovery of 
the surrogates Nitrobenzene-d5 (Method SW8270C), 1-Chloro-octadecane and o-Terphenyl (Method MA-EPH).  A 
validation qualifier was not necessary because other surrogates were within limits for these methods. Sample 47-SB-
BD was flagged with laboratory qualifier “S” for the % recovery of the surrogate 2-Fluorobiphenyl (Method 
SW8270C).  A validation qualifier was not necessary because other surrogates were within limits for this method.  
Samples 19-SB-B, 31-SB-B, and 56-SB-B were flagged with laboratory qualifier “S” for the % recovery of the 
surrogates Nitrobenzene-d5 (Method SW8270C) and o-Terphenyl (Method MA-EPH).   A validation qualifier was not 
necessary because other surrogates were within limits for these methods.   Sample 25-SB-B was flagged with 
laboratory qualifier “S” for the % recovery of the surrogates 2-Fluorobiphenyl (Method SW8270C), 
Dibromofluoromethane and Toluene-d8 (Method SW8260B).  A validation qualifier was not necessary because other 
surrogates were within limits for these methods.   

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the 
same way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix 
and concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 
70-130% for VPH, 40-140% for EPH, and 80-
120% for inorganics, and were within laboratory 
control charted QC limits for all target analytes, or 
within 95% confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by 
method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:  Soil:  QC sample B13080949-009AMSD3 was flagged with laboratory qualifier “S” for the % recovery of 
the analyte Selenium (Method SW6020) being outside of control limits.  A validation qualifier was not necessary 
because the MS/MSD were re-run for this analyte.  QC sample B13081096-008AMS3 was flagged with laboratory 
qualifier “S” for the % recovery of the analyte Barium (Method SW6020) being outside of control limits.  A validation 
qualifier was not necessary because the post-distillation spike was within limits.  QC sample B13081464-001amsd 
was flagged with laboratory qualifier “S” for the % recovery of Bromoform and m+p Xylenes; surrogates 
Dibromofluoromethane and Toluene-d8 (Method SW8260B).  A validation qualifier was not necessary because the 
LCS was within limits for this method.  QC sample B13080949-020AMS was flagged with laboratory qualifier “S” for 
the % recovery of the analyte Total Purgeable Hydrocarbons (Method MA-VPH).  A validation qualifier was not 
necessary because the LCS was within limits for this method.  Water:  QC matrix spike B13080851-001Bms and 
matrix spike duplicate B13080851-001Bmsd were flagged with laboratory qualifier “S” for the % recovery of the 
analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not 
necessary because the LCS was within limits.   
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Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control 
limits? 

X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by 
method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials 

Comments:   46-SB-B and its duplicate 46-SB-BD had a PRDL outside of control limits for the analyte Acenaphthene, 
88%.    47-SB-B and its duplicate 47-SB-BD had RPDs outside of control limits for the following analytes: C9-C10 
Aromatics, 120%; C9-C12 Aliphatics, 114%; and Total Purgeable Hydrocarbons, 110% (Method MA-VPH); Lead, 
193% (Method SW6010B).  A validation qualifier “J” was placed on all raw soil samples for these analytes indicating 
an RPD or PRDL exceedance. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data Review, 
document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and October 2010 
(Inorganic), as they applied to the reported methodology.   

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments
YOSD-1308-103 Water B13080947-001 SW8270C 2-Methylnaphthalene 0.3 ug/L U 
YOSD-1308-103 Water B13080947-001 SW8270C Naphthalene 0.6 ug/L U 
YOSD-1308-104 Water B13080947-002 SW8270C Naphthalene 0.34 ug/L U 
YOSD-1308-105 Water B13080947-003 SW8270C Naphthalene 0.26 ug/L U
YOSD-1308-106 Water B13080947-004 SW8270C Naphthalene 0.26 ug/L U

19-SB-B Soil B13080949-014 SW8270C 2-Methylnaphthalene 4.9 mg/kg U
19-SB-B Soil B13080949-014 SW8270C Naphthalene 2.1 mg/kg U
19-SB-C Soil B13080949-015 SW8270C Naphthalene 0.0099 mg/kg U
31-SB-B Soil B13080949-005 SW8270C 2-Methylnaphthalene 1.2 mg/kg U
3-SB-C Soil B13080949-011 SW8270C 2-Methylnaphthalene 2.3 mg/kg U
45-SB-C Soil B13080949-016 SW8270C 2-Methylnaphthalene 0.015 mg/kg U
46-SB-B Soil B13080949-001 SW8270C 2-Methylnaphthalene 0.29 mg/kg U

46-SB-BD Soil B13080949-002 SW8270C 2-Methylnaphthalene 0.37 mg/kg U
74-SB-B Soil B13080949-020 SW8270C 2-Methylnaphthalene 0.014 mg/kg U
74-SB-B Soil B13080949-020 SW8270C Naphthalene 0.035 mg/kg U
19-SB-B Soil B13080949-014 SW8270C Acenaphthene 0.28 mg/kg J PRDL
19-SB-B Soil B13080949-014 MA-VPH C9 to C10 Aromatics 1810 mg/kg J RPD
19-SB-B Soil B13080949-014 MA-VPH C9 to C12 Aliphatics 3090 mg/kg J RPD
19-SB-B Soil B13080949-014 SW6020 Lead 10 mg/kg J RPD
19-SB-B Soil B13080949-014 MA-VPH Total Purgeable Hydrocarbons 7910 mg/kg J RPD
19-SB-C Soil B13080949-015 SW8270C Acenaphthene <0.0037 mg/kg J PRDL
19-SB-C Soil B13080949-015 MA-VPH C9 to C10 Aromatics 7.2 mg/kg J RPD
19-SB-C Soil B13080949-015 MA-VPH C9 to C12 Aliphatics 5.1 mg/kg J RPD
19-SB-C Soil B13080949-015 SW6020 Lead 6 mg/kg J RPD
19-SB-C Soil B13080949-015 MA-VPH Total Purgeable Hydrocarbons 19 mg/kg J RPD
1-SB-B Soil B13080949-006 SW8270C Acenaphthene <0.004 mg/kg J PRDL
1-SB-B Soil B13080949-006 MA-VPH C9 to C10 Aromatics 6 mg/kg J RPD
1-SB-B Soil B13080949-006 MA-VPH C9 to C12 Aliphatics 4.4 mg/kg J RPD
1-SB-B Soil B13080949-006 SW6010B Lead 7 mg/kg J RPD
1-SB-B Soil B13080949-006 MA-VPH Total Purgeable Hydrocarbons 22 mg/kg J RPD
1-SB-C Soil B13080949-007 SW8270C Acenaphthene <0.0038 mg/kg J PRDL
1-SB-C Soil B13080949-007 MA-VPH C9 to C10 Aromatics <2.3 mg/kg J RPD
1-SB-C Soil B13080949-007 MA-VPH C9 to C12 Aliphatics <2.3 mg/kg J RPD
1-SB-C Soil B13080949-007 SW6010B Lead 7 mg/kg J RPD
1-SB-C Soil B13080949-007 MA-VPH Total Purgeable Hydrocarbons <2.3 mg/kg J RPD
25-SB-B Soil B13080949-012 SW8270C Acenaphthene 0.25 mg/kg J PRDL
25-SB-B Soil B13080949-012 MA-VPH C9 to C10 Aromatics 566 mg/kg J RPD
25-SB-B Soil B13080949-012 MA-VPH C9 to C12 Aliphatics 920 mg/kg J RPD
25-SB-B Soil B13080949-012 SW6020 Lead 138 mg/kg J RPD
25-SB-B Soil B13080949-012 MA-VPH Total Purgeable Hydrocarbons 2190 mg/kg J RPD
2-SB-B Soil B13080949-008 SW8270C Acenaphthene <0.0038 mg/kg J PRDL
2-SB-B Soil B13080949-008 MA-VPH C9 to C10 Aromatics <2.3 mg/kg J RPD
2-SB-B Soil B13080949-008 MA-VPH C9 to C12 Aliphatics <2.3 mg/kg J RPD
2-SB-B Soil B13080949-008 SW6010B Lead 4 mg/kg J RPD
2-SB-B Soil B13080949-008 MA-VPH Total Purgeable Hydrocarbons <2.3 mg/kg J RPD
2-SB-C Soil B13080949-009 SW8270C Acenaphthene <0.0038 mg/kg J PRDL
2-SB-C Soil B13080949-009 MA-VPH C9 to C10 Aromatics <2.3 mg/kg J RPD
2-SB-C Soil B13080949-009 MA-VPH C9 to C12 Aliphatics <2.3 mg/kg J RPD
2-SB-C Soil B13080949-009 SW6010B Lead 5 mg/kg J RPD
2-SB-C Soil B13080949-009 MA-VPH Total Purgeable Hydrocarbons <2.3 mg/kg J RPD
31-SB-B Soil B13080949-005 SW8270C Acenaphthene 0.25 mg/kg J PRDL
31-SB-B Soil B13080949-005 MA-VPH C9 to C10 Aromatics 662 mg/kg J RPD
31-SB-B Soil B13080949-005 MA-VPH C9 to C12 Aliphatics 961 mg/kg J RPD
31-SB-B Soil B13080949-005 SW6010B Lead 27 mg/kg J RPD

Validator Qualified Analytical Results
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31-SB-B Soil B13080949‐005 MA-VPH Total Purgeable Hydrocarbons 1950 mg/kg J RPD

3-SB-B Soil B13080949‐010 SW8270C Acenaphthene <0.0044 mg/kg J PRDL

3-SB-B Soil B13080949‐010 MA-VPH C9 to C10 Aromatics <2.6 mg/kg J RPD

3-SB-B Soil B13080949‐010 MA-VPH C9 to C12 Aliphatics <2.6 mg/kg J RPD

3-SB-B Soil B13080949‐010 SW6020 Lead 12 mg/kg J RPD

3-SB-B Soil B13080949‐010 MA-VPH Total Purgeable Hydrocarbons 2.2 mg/kg J RPD

3-SB-C Soil B13080949‐011 SW8270C Acenaphthene 0.17 mg/kg J PRDL

3-SB-C Soil B13080949‐011 MA-VPH C9 to C10 Aromatics 349 mg/kg J RPD

3-SB-C Soil B13080949‐011 MA-VPH C9 to C12 Aliphatics 505 mg/kg J RPD

3-SB-C Soil B13080949‐011 SW6020 Lead 8 mg/kg J RPD

3-SB-C Soil B13080949‐011 MA-VPH Total Purgeable Hydrocarbons 1270 mg/kg J RPD

45-SB-C Soil B13080949‐016 SW8270C Acenaphthene <0.004 mg/kg J PRDL

45-SB-C Soil B13080949‐016 MA-VPH C9 to C10 Aromatics 41 mg/kg J RPD

45-SB-C Soil B13080949‐016 MA-VPH C9 to C12 Aliphatics 54 mg/kg J RPD

45-SB-C Soil B13080949‐016 SW6020 Lead 41 mg/kg J RPD

45-SB-C Soil B13080949‐016 MA-VPH Total Purgeable Hydrocarbons 143 mg/kg J RPD

46-SB-B Soil B13080949‐001 SW8270C Acenaphthene 0.12 mg/kg J PRDL

46-SB-B Soil B13080949‐001 MA-VPH C9 to C10 Aromatics 331 mg/kg J RPD

46-SB-B Soil B13080949‐001 MA-VPH C9 to C12 Aliphatics 457 mg/kg J RPD

46-SB-B Soil B13080949‐001 SW6010B Lead 152 mg/kg J RPD

46-SB-B Soil B13080949‐001 MA-VPH Total Purgeable Hydrocarbons 966 mg/kg J RPD

46-SB-BD Soil B13080949‐002 SW8270C Acenaphthene 0.31 mg/kg J PRDL

46-SB-BD Soil B13080949‐002 MA-VPH C9 to C10 Aromatics 422 mg/kg J RPD

46-SB-BD Soil B13080949‐002 MA-VPH C9 to C12 Aliphatics 529 mg/kg J RPD

46-SB-BD Soil B13080949‐002 SW6010B Lead 125 mg/kg J RPD

46-SB-BD Soil B13080949‐002 MA-VPH Total Purgeable Hydrocarbons 1190 mg/kg J RPD

47-SB-B Soil B13080949‐003 SW8270C Acenaphthene <0.041 mg/kg J PRDL

47-SB-B Soil B13080949‐003 MA-VPH C9 to C10 Aromatics 88 mg/kg J RPD

47-SB-B Soil B13080949‐003 MA-VPH C9 to C12 Aliphatics 69 mg/kg J RPD

47-SB-B Soil B13080949‐003 SW6010B Lead 1840 mg/kg J RPD

47-SB-B Soil B13080949‐003 MA-VPH Total Purgeable Hydrocarbons 253 mg/kg J RPD

47-SB-BD Soil B13080949‐004 SW8270C Acenaphthene <0.084 mg/kg J PRDL

47-SB-BD Soil B13080949‐004 MA-VPH C9 to C10 Aromatics 22 mg/kg J RPD

47-SB-BD Soil B13080949‐004 MA-VPH C9 to C12 Aliphatics 19 mg/kg J RPD

47-SB-BD Soil B13080949‐004 SW6010B Lead 35 mg/kg J RPD

47-SB-BD Soil B13080949‐004 MA-VPH Total Purgeable Hydrocarbons 73 mg/kg J RPD

55-SB-B Soil B13080949‐013 SW8270C Acenaphthene 0.61 mg/kg J PRDL

55-SB-B Soil B13080949‐013 MA-VPH C9 to C10 Aromatics 2020 mg/kg J RPD

55-SB-B Soil B13080949‐013 MA-VPH C9 to C12 Aliphatics 3200 mg/kg J RPD

55-SB-B Soil B13080949‐013 SW6020 Lead 7 mg/kg J RPD

55-SB-B Soil B13080949‐013 MA-VPH Total Purgeable Hydrocarbons 6740 mg/kg J RPD

56-SB-B Soil B13080949‐018 SW8270C Acenaphthene 1.9 mg/kg J PRDL

56-SB-B Soil B13080949‐018 MA-VPH C9 to C10 Aromatics 3350 mg/kg J RPD

56-SB-B Soil B13080949‐018 MA-VPH C9 to C12 Aliphatics 4650 mg/kg J RPD

56-SB-B Soil B13080949‐018 SW6020 Lead 10 mg/kg J RPD

56-SB-B Soil B13080949‐018 MA-VPH Total Purgeable Hydrocarbons 10600 mg/kg J RPD

73-SB-B Soil B13080949‐019 SW8270C Acenaphthene 0.035 mg/kg J PRDL

73-SB-B Soil B13080949‐019 MA-VPH C9 to C10 Aromatics 253 mg/kg J RPD

73-SB-B Soil B13080949‐019 MA-VPH C9 to C12 Aliphatics 332 mg/kg J RPD

73-SB-B Soil B13080949‐019 SW6020 Lead 8 mg/kg J RPD

73-SB-B Soil B13080949‐019 MA-VPH Total Purgeable Hydrocarbons 766 mg/kg J RPD

74-SB-B Soil B13080949‐020 SW8270C Acenaphthene 0.12 mg/kg J PRDL

74-SB-B Soil B13080949‐020 MA-VPH C9 to C10 Aromatics 9.6 mg/kg J RPD

74-SB-B Soil B13080949‐020 MA-VPH C9 to C12 Aliphatics 5 mg/kg J RPD

74-SB-B Soil B13080949‐020 SW6020 Lead 58 mg/kg J RPD

74-SB-B Soil B13080949‐020 MA-VPH Total Purgeable Hydrocarbons 22 mg/kg J RPD

84-SB-C Soil B13080949‐017 SW8270C Acenaphthene <0.0037 mg/kg J PRDL  
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84-SB-C Soil B13080949‐017 MA-VPH C9 to C10 Aromatics <2.2 mg/kg J RPD

84-SB-C Soil B13080949‐017 MA-VPH C9 to C12 Aliphatics <2.2 mg/kg J RPD

84-SB-C Soil B13080949‐017 SW6020 Lead 6 mg/kg J RPD

84-SB-C Soil B13080949‐017 MA-VPH Total Purgeable Hydrocarbons <2.2 mg/kg J RPD

U

J

Validation Qualifer Definitions:

Blank Exceedance

QC Exceedance
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Water 

Project No.:  11108/002 

 

Sample Start Date:  09/04/2013 

Verified By/Date Verified:  Angela Roddy 10/16/2013 

 

Sample End Date:  09/04/2013 

 

 

 

Matrix Site Code Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Water-Trip Blank NA TB1082113BTSSHP0262 9/4/2013 B13090210 B13090210-001
2 Water-Trip Blank NA TB2082113BTSSHP0262 9/4/2013 B13090210 B13090210-002
3 Water-Trip Blank NA TB3082113BTSSHP0262 9/4/2013 B13090210 B13090210-003
4 Water-Trip Blank NA TB4082113BTSSHP0262 9/4/2013 B13090210 B13090210-004
5 Surfacewater YD-1 YOSD-1309-101 9/4/2013 B13090210 B13090210-005
6 Surfacewater YD-3 YOSD-1309-103 9/4/2013 B13090210 B13090210-006
7 Surfacewater YD-4 YOSD-1309-104 9/4/2013 B13090210 B13090210-007
8 Surfacewater YD-5 YOSD-1309-105 9/4/2013 B13090210 B13090210-008
9 Surfacewater YD-3 YOSD-1309-106 9/4/2013 B13090210 B13090210-009

10 Water-DI Blank NA YOSD-1309-107 9/4/2013 B13090210 B13090210-010
11 Water-Rinsate Blank NA YOSD-1309-108 9/4/2013 B13090210 B13090210-011

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   pH-A4500-H B; Conductivity-A2510 B; 
Solids, Total Suspended-A2540 D; Solids, Total Dissolved-A2540 C; Alkalinity and 
Bicarbonate-A2320  B; Chloride and Sulfate-E300.0; Metals, Total Recoverable-
E200.8;  VPH-MA-VPH; Extractable Petroleum Hydrocarbons-MA-EPH; Semi-Volatile 
Organic Compounds-low conc-SW8270C; Volatile Organic Compounds-SW8260B 
 

 Laboratory Project ID:  B13090210 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * The result exceeds the MCL. 

 A The analyte level was greater than four times the spike level.  In accordance with the method, % recovery is 
not calculated. 

 B The analyte was detected in the method blank. 

 D RL increased due to sample matrix 

 H Analysis performed past recommended holding time. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 U  Blank Exceedance 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid.   

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   Comments from the laboratory indicated the 
analysis requested on COC does not match the analysis requested on the attached parameter list.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

 Yes X No AR Initials 

Comments:  Per Kris Adler, project manager, Calcium, Magnesium, Potassium, and Sodium-Dissolved were 
changed to report as Total Recoverable.   

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 
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Comments:  Temperatures for Coolers 1, 2, 3 and 4 were 0.6°C, 0.7 °C, 0.4 °C, and 0.3 °C, respectively.  Custody 
seals for all coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact 
and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.   

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met?  Yes X No AR Initials 

Comments:  Sample holding times for pH were outside of advisory limits and were flagged with laboratory qualifier 
“H”.  However, validation qualifiers are not necessary because the holding times for pH are difficult to reach due to 
the transportation time from the field.  The pH values are taken as soon as possible in the laboratory setting. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Cadmium, Chromium, Lead, and Silver (Method E200.8) were detected in Method Blank MB-74145.  A 
validation qualifier “U” was placed on all raw samples with values <10x the reporting limit for these analytes.   2-
Methylnaphthalene, Acenaphthene, and Napthalene (Method SW8270C) were detected in Method Blank MB-
74443-74416-74328.  A validation qualifier “U” was placed on all raw samples with values <10x the reporting limit for 
these analytes.  Chloride (Method E300.0) was detected in the ICB for this method.  No validation qualifier was 
necessary because raw sample values were >10x the reporting limit for Chloride.  Potassium (Method E200.7) was 
detected in Method Blank MB-6500DIS130905A.  A validation qualifier was not necessary because raw sample 
values were >10x the reporting limit for Potassium.  Calcium and Sodium (E200.7) were detected in Method Blank 
MB-74145.  A validation qualifier was not necessary because raw sample values were >10x the reporting limit for 
these analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 
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Comments:   C19-C36 Aliphatics and Total Extractable Hydrocarbons (Method MA-EPH) were detected in DI Blank 
YOSD-1309-107.  A validation qualifier “U” was placed on all associated raw samples with values <5x the reporting 
limit for these analytes, as well as the DI blank.  C11-C12 Aromatics was also detected in DI Blank YOSD-1309-107 
and flagged with a laboratory qualifier “J”.  A validation qualifier was not necessary because this is an estimated 
value and is below the reporting limit.   Naphthalene (Method SW8270C) and Total Extractable Hydrocarbons 
(Method MA-EPH) were detected in Rinsate Blank YOSD-1309-108.  A validation qualifier “U” was placed on all 
associated raw samples with values <5x the reporting limit for these analytes, as well as the DI blank.   

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Method Blank MB-74502-74493-74450 was flagged with laboratory qualifier “S” for the surrogate 
recovery of 2-Fluorobiphenyl (Method SW8270C) being outside of control limits.  The limits, however, seem to be a 
typo, for which the LCS and MS/MSD have different limits.  This flag does not affect raw samples, as it only affects 
the Method Blank itself. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits?  Yes X No AR Initials 

Comments:  LCS-090513 was flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl 
vinyl ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the 
raw samples were nondetect for this analyte.  Also, a note from the lab states 2-Chloroethyl vinyl ether is not 
recovered from acid preserved samples. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 

Comments:    QC samples B13090210-001E_MS and B13090210-001E _MSD were flagged with laboratory 
qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl ether (Method SW8260B) being outside of control 
limits.  A validation qualifier was not necessary because the raw samples were nondetect for this analyte.  Also, a 
note from the lab states 2-Chloroethyl vinyl ether is not recovered from acid preserved samples 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 
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Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample YOSD-1309-103 and is duplicate YOSD-13097-106 had RPDs within control limits.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 

General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 
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Site Code Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag

YD-1 YOSD-1309-101 Surface Water B13090210-001 E200.8 Lead 0.0013 mg/L U

YD-1 YOSD-1309-101 Surface Water B13090210-001 E200.8 Chromium 0.002 mg/L U

YD-3 YOSD-1309-103 Surface Water B13090210-002 E200.8 Chromium 0.002 mg/L U

YD-3 YOSD-1309-103 Surface Water B13090210-002 E200.8 Lead 0.0023 mg/L U

YD-4 YOSD-1309-104 Surface Water B13090210-003 E200.8 Lead 0.0014 mg/L U

YD-4 YOSD-1309-104 Surface Water B13090210-003 E200.8 Chromium 0.001 mg/L U

YD-5 YOSD-1309-105 Surface Water B13090210-004 E200.8 Lead 0.0017 mg/L U

YD-5 YOSD-1309-105 Surface Water B13090210-004 E200.8 Chromium 0.002 mg/L U

YD-3 YOSD-1309-106 Surface Water B13090210-005 E200.8 Lead 0.0023 mg/L U

YD-3 YOSD-1309-106 Surface Water B13090210-005 E200.8 Chromium 0.002 mg/L U

YD-1 YOSD-1309-101 Surface Water B13090210-001 SW8270C Acenaphthene 0.23 ug/L U

YD-1 YOSD-1309-101 Surface Water B13090210-001 SW8270C 2-Methylnaphthalene 0.28 ug/L U

YD-1 YOSD-1309-101 Surface Water B13090210-001 SW8270C Naphthalene 0.42 ug/L U

YD-3 YOSD-1309-106 Surface Water B13090210-005 SW8270C Naphthalene 0.29 ug/L U

NA YOSD-1309-107 Water-DI Blank B13090210-006 MA-EPH C19-C36 ALIPHATICS 349 ug/L U

NA YOSD-1309-107 Water-DI Blank B13090210-006 MA-EPH TOT EXTRACTABLE HYDROCARBON(EPH) 891 ug/L U

NA YOSD-1309-108 Water-Rinsate Blank B13090210-007 SW8270C Naphthalene 0.20 ug/L U

NA YOSD-1309-108 Water-Rinsate Blank B13090210-007 MA-EPH TOT EXTRACTABLE HYDROCARBON(EPH) 785 mg/L U
Validation Qualifer Definitions:

U Blank Exceedance

Validator Qualified Analytical Results
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Water 

Project No.:  11108/002 

 

Sample Start Date:  09/09/2013 

Verified By/Date Verified:  Angela Roddy 10/18/2013 

 

Sample End Date:  09/13/2013 

 

 

 

Matrix Site Code Sample ID Date Sampled Lab Project No. Lab Sample ID
1 Groundwater YMW-10 YOSD-1309-110 9/11/2013 B13091122 B13091102-001
2 Groundwater YMW-11 YOSD-1309-111 9/9/2013 B13091122 B13091102-002
3 Groundwater YMW-12 YOSD-1309-112 9/11/2013 B13091122 B13091102-003
4 Groundwater YMW-14 YOSD-1309-114 9/12/2013 B13091122 B13091102-004
5 Groundwater YMW-18 YOSD-1309-118 9/12/2013 B13091122 B13091102-005
6 Groundwater YMW-19 YOSD-1309-119 9/9/2013 B13091122 B13091102-006
7 Groundwater YMW-20 YOSD-1309-120 9/10/2013 B13091122 B13091102-007
8 Groundwater YMW-21 YOSD-1309-121 9/11/2013 B13091122 B13091102-008
9 Groundwater YMW-22 YOSD-1309-122 9/11/2013 B13091122 B13091102-009
10 Groundwater YMW-23 YOSD-1309-123 9/10/2013 B13091122 B13091102-010
11 Groundwater MW-01 YOSD-1309-131 9/9/2013 B13091122 B13091102-011
12 Groundwater MW-03 YOSD-1309-133 9/12/2013 B13091122 B13091102-012
13 Groundwater MW-4 YOSD-1309-134 9/10/2013 B13091122 B13091102-013
14 Groundwater MW-6 YOSD-1309-136 9/10/2013 B13091122 B13091102-014
15 Water-DI Blank NA YOSD-1309-137 9/9/2013 B13091122 B13091102-015
16 Water-Rinsate Blank NA YOSD-1309-138 9/11/2013 B13091122 B13091102-016
17 Groundwater YMW-23 YOSD-1309-139 9/10/2013 B13091122 B13091102-017
18 Water-Trip Blank NA TB1082113 BTSSHP0262 9/9/2013 B13091122 B13091102-018
19 Water-Trip Blank NA TB2082113BTSSHP0262 9/10/2013 B13091122 B13091102-019
20 Water-Trip Blank NA TB3082113BTSSHP0262 9/10/2013 B13091122 B13091102-020
21 Water-Trip Blank NA TB4111212BTSSHP0259 9/9/2013 B13091122 B13091102-021
22 Water-Trip Blank NA TB5082813BTSSHP0262 9/12/2013 B13091122 B13091102-022
23 Water-Trip Blank NA TB6082113BTSSHP0262 9/10/2013 B13091122 B13091102-023
24 Groundwater MW-02 YOSD-1309-133B 9/13/2013 B13091186 B13091186-001
25 Water-Trip Blank NA TB091013BTSSHP0262 9/13/2013 B13091186 B13091186-002

Samples Analyzed

 

 

 Methods and Parameter Groups Verified:   pH-A4500-H B; Conductivity-A2510 B; 
Solids, Total Dissolved-A2540 C; Alkalinity and Bicarbonate-A2320  B; Chloride and 
Sulfate-E300.0; Nutrients-E353.2; Metals, Total Recoverable-E200.8;  VPH-MA-VPH; 
Methane-SW8015M; Extractable Petroleum Hydrocarbons-MA-EPH; Semi-Volatile 
Organic Compounds-low conc-SW8270C (including Tetraethyl Lead); Volatile Organic 
Compounds-SW8260B 
 

 Laboratory Project Ids:  B13091102 and B13091186 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

  * MCL Exceedance  

 A The analyte level was greater than four times the spike level.  In accordance with the method % recovery is 
not calculated 

 B The analyte was detected in the method blank. 

 D    RL increased due to sample matrix. 

 E Estimated value.  Result exceeds the instrument upper quantitation limit. 

 H Analysis performed past recommended holding time. 

 J Estimated value.  The analyte was present but less than the reporting limit. 

 L Lowest available reporting limit for the analytical method used. 

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

  J QC Exceedance 

 U  Blank Exceedance 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.   A note from the laboratory stated Sample YOSD-1309-118 for Nitrate + Nitrite was received at 
pH ~ 7.  2 mL of sulfuric acid was added in the laboratory to preserve to pH<2. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments:  Historically, metals have been reported as Dissolved for groundwater data.  For this batch, metals will 
be reported as Total Recoverable.    

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory.  However, 
sample B13091186-001 was missing the value for Chloride.  The lab re-issued a new report which included the 
value.  Per Kris Adler, project engineer, Calcium, Magnesium, Potassium, and Sodium were inadvertently not 
included on the COC and were run at a later date. The lab re-issued a new report which included the new values.  

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 
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Comments:  All samples were received in good condition and at the appropriate temperature.  Custody seals for all 
coolers were not present.  However, the coolers were hand-delivered.  Samples were received intact and in good 
condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met?  Yes X No AR Initials 

Comments:  Sample holding times for pH were outside of advisory limits and were flagged with laboratory qualifier 
“H”.  However, validation qualifiers are not necessary because the holding times for pH are difficult to reach due to 
the transportation time from the field.  The pH values are taken as soon as possible in the laboratory setting.  A note 
from the laboratory states samples YOSD-1309-111, YOSD-1309-119, YOSD-1309-123, YOSD-1309-131, YOSD-
1309-134, YOSD-1309-136, YOSD-1309-137, and YOSD-1309-139 were received past the EPA holding time for 
Nitrite.  Continue with analysis per Shari Endy, Energy Laboratory Project Manager.  She will contact Kris Adler. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Barium, Chromium, and Silver (Method E200.8) were detected in Method Blank MB-74412.  A 
validation qualifier was not necessary because the raw samples had non-detect values for these analytes.  Mercury 
(Method E245.1) was detected in Method Blank MB-74459.  A validation qualifier was not necessary because the 
raw samples were non-detect for Mercury.  Chromium (Method E200.8) was detected in Method Blank MB-74381.  
A validation qualifier was not necessary because the raw samples were non-detect for Chromium.  Chloride (Method 
E300.0) was detected in the ICB for this method.  No validation qualifier was necessary because raw sample values 
were >10x the reporting limit for Chloride.  2-Methylnapthalene and Naphthalene (Method Sw8270C) were detected 
in Method Blank MB-74687-74664-74562.  A laboratory qualifier “B” was placed on any raw samples with detections 
<5x the reporting limit for Napthalene.  The lab did not flag the 2-Methylnapthlaene detections that were <5x the 
reporting limit.  A validation qualifier “U” was placed on all detections that are <5x the reporting limit for these 
analytes. 

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 
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12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:   Nitrate + Nitrite as N (Method 353.2) was detected in Rinsate Blank YOSD-1309-138.  A validation 
qualifier “U” was placed on all associated raw samples with values <10x the reporting limit for Nitrate + Nitrite as N, 
as well as the Rinsate blank. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  Field blank samples were analyzed at the proper frequency. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits?  Yes X No AR Initials 

Comments:  Samples YOSD-1309-114 and YOSD-1309-119 were flagged with laboratory qualifier “S” for the % 
recovery of 1-Chloro-octadecane (Method MA-EPH) being outside of control limits.  A validation qualifier was not 
necessary because other surrogates were within limits for this method.  Sample YOSD-1309-133 was flagged with 
laboratory qualifier “S” for the % recovery of 1-Chloro-octadecane, o-Terphenyl (MA-EPH) and o-Terphenyl 
(SW8270C).  A validation qualifier was not necessary because other surrogates were within limits for these method, 
as well as the QC. 

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 

Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

X Yes  No AR Initials 

Comments:  All LCS/LCSD recoveries were within control limits. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits?  Yes X No AR Initials 
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Comments:    QC samples B13091263-001A_MS, B13091263-001A_MSD, B13091102-001F_MS, and 
B13091102-001F_MSD were flagged with laboratory qualifier “S” for the % recovery of the analyte 2-Chlorethyl vinyl 
ether (Method SW8260B) being outside of control limits.  A validation qualifier was not necessary because the raw 
samples were nondetect for this analyte.  Also, a not from the lab states this analyte is not recovered from preserved 
samples.   QC sample B13091077-002A MS was flagged with laboratory qualifier “S” for the % recovery of Total 
Dissolved Solids (Method A2540C) being outside of control limits.  This QC sample was rerun and within limits, as 
well as the LCS was within limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

X Yes  NA AR Initials

Comments:   Sample YOSD-1309-123 and is duplicate YOSD-1309-139 had an RPD outside of control limits for the 
analyte Methane (Method SW8015M) at 56%.  A validation qualifier “J” was placed on Methane indicating bias for all 
raw samples, as well as the duplicate.   

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

 

Additional Comments:   

 In the event an analyte was detected in a Method Blank and also detected in a raw sample, a laboratory 
qualifier “B” was placed on the data. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte value exceeded the limit of an instrument, a laboratory qualifier “E” was placed 
on the data. 

 In the event an analyte was present but less than the reporting limit, a laboratory qualifier “J” was put on 
the data.  However, these samples are not qualified due to being less than reporting limit. 

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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Site Code Sample ID Matrix Lab Sample ID Method Anlayte Result Units Flag Comments

YMW-21 YOSD-1309-121 Groundw ater B13091102-008 SW8270C 2-METHYLNAPHTHALENE 0.33 ug/L U

YMW-19 YOSD-1309-119 Groundw ater B13091102-006 SW8270C NAPHTHALENE 0.27 ug/L U

YMW-10 YOSD-1309-110 Groundw ater B13091102-001 SW8270C NAPHTHALENE 0.20 ug/L U

YMW-20 YOSD-1309-120 Groundw ater B13091102-007 SW8270C NAPHTHALENE 0.41 ug/L U

YMW-21 YOSD-1309-121 Groundw ater B13091102-008 SW8270C NAPHTHALENE 0.29 ug/L U

NA YOSD-1309-138 Water-Rinsate Blank B13091102-016 E353.2 NITRATE + NITRITE AS N 0.01 mg/L U

YMW-12 YOSD-1309-112 Groundw ater B13091102-003 E353.2 NITRATE + NITRITE AS N 0.02 mg/L U

YMW-18 YOSD-1309-118 Groundw ater B13091102-005 E353.2 NITRATE + NITRITE AS N 0.01 mg/L U

YMW-20 YOSD-1309-120 Groundw ater B13091102-007 E353.2 NITRATE + NITRITE AS N 0.02 mg/L U

YMW-21 YOSD-1309-121 Groundw ater B13091102-008 E353.2 NITRATE + NITRITE AS N 0.01 mg/L U

YMW-22 YOSD-1309-122 Groundw ater B13091102-009 E353.2 NITRATE + NITRITE AS N 0.02 mg/L U

YMW-23 YOSD-1309-123 Groundw ater B13091102-010 E353.2 NITRATE + NITRITE AS N 0.01 mg/L U

MW-03 YOSD-1309-133 Groundw ater B13091102-012 E353.2 NITRATE + NITRITE AS N 0.01 mg/L U

MW-6 YOSD-1309-136 Groundw ater B13091102-014 E353.2 NITRATE + NITRITE AS N 0.02 mg/L U

MW-02 YOSD-1309-133B Groundw ater B13091186-001 E353.2 NITRATE + NITRITE AS N 0.02 mg/L U

YMW-10 YOSD-1309-110 Groundw ater B13091102-001 SW8015M Methane <0.0010 mg/L J RPD

YMW-11 YOSD-1309-111 Groundw ater B13091102-002 SW8015M Methane <0.0010 mg/L J RPD

YMW-12 YOSD-1309-112 Groundw ater B13091102-003 SW8015M Methane 12 mg/L J RPD

YMW-14 YOSD-1309-114 Groundw ater B13091102-004 SW8015M Methane 23 mg/L J RPD

YMW-18 YOSD-1309-118 Groundw ater B13091102-005 SW8015M Methane 12 mg/L J RPD

YMW-19 YOSD-1309-119 Groundw ater B13091102-006 SW8015M Methane 0.0032 mg/L J RPD

YMW-20 YOSD-1309-120 Groundw ater B13091102-007 SW8015M Methane 0.80 mg/L J RPD

YMW-21 YOSD-1309-121 Groundw ater B13091102-008 SW8015M Methane 0.040 mg/L J RPD

YMW-22 YOSD-1309-122 Groundw ater B13091102-009 SW8015M Methane 0.011 mg/L J RPD

YMW-23 YOSD-1309-123 Groundw ater B13091102-010 SW8015M Methane 0.013 mg/L J RPD

MW-01 YOSD-1309-131 Groundw ater B13091102-011 SW8015M Methane 0.0014 mg/L J RPD

MW-03 YOSD-1309-133 Groundw ater B13091102-012 SW8015M Methane 0.0070 mg/L J RPD

MW-4 YOSD-1309-134 Groundw ater B13091102-013 SW8015M Methane <0.0010 mg/L J RPD

MW-6 YOSD-1309-136 Groundw ater B13091102-014 SW8015M Methane 0.030 mg/L J RPD

NA YOSD-1309-137 Water-DI Blank B13091102-015 SW8015M Methane <0.0010 mg/L J RPD

NA YOSD-1309-138 Water-Rinsate Blank B13091102-016 SW8015M Methane <0.0010 mg/L J RPD

YMW-23 YOSD-1309-139 Groundw ater B13091102-017 SW8015M Methane 0.0073 mg/L J RPD

MW-02 YOSD-1309-133B Groundw ater B13091186-001 SW8015M Methane 0.0031 mg/L J RPD

J

U

Validator Qualified Analytical Results

Validation Qualifer Definitions:

QC Exceedance

Blank Exceedance  
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil of South Dakota 

 

Laboratory: Energy Laboratories  

Project Reference: Remedial Investigation 

 

Sample Matrix:  Solid  

Project No.:  11108/002 

 

Sample Start Date:  12/23/2013 

Verified By/Date Verified:  Angela Roddy 01/10/2014 

 

Sample End Date:  12/23/2013 

 

 

 

Samples Analyzed 
  Matrix Sample ID Date Sampled Lab Project No. Lab Sample ID 
1 Soil SP-SS-A 12/23/2013 B13121829 B13121829-001 
2 Soil SP-SS-A-Sieved 12/23/2013 B13121829 B13121829-002 
3 Soil NP-SS-A 12/23/2013 B13121829 B13121829-003 
4 Soil NP-SS-A-Sieved 12/23/2013 B13121829 B13121829-004 
5 Soil TMP-SS-A 12/23/2013 B13121829 B13121829-005 
6 Soil TMP-SS-A-Sieved 12/23/2013 B13121829 B13121829-006 

 

 

 Methods and Parameter Groups Verified:   Moisture-SW3550A; Total Metals-EPA 
SW6010B, SW6020, SW7471B;  Semi-Volatile Organic Compounds-low conc-
SW8270C 

 Laboratory Project Ids:  B13121829 
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PRECISION, ACCURACY, REPRESENTATIVENES, COMPARABILITY, & COMPLETENESS ASSESSMENT 

Precision: X Acceptable  Unacceptable AR Initials 

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was 
determined by examination of laboratory duplicate results. Evaluation of laboratory duplicates for precision was done 
using the Relative Percent Difference (RPD).  The RPD is defined as the difference between two duplicate samples 
divided by the mean and expressed as a percent.  RPD limits referenced EPA published QC limits, laboratory 
control charted QC limits, or as specified in the Quality Assurance Project Plan (QAPP).  Overall the laboratory 
precision is acceptable.  Precision measurements are reviewed in items 16, 17, and 18. 

Accuracy: X Acceptable  Unacceptable AR Initials 

Comments:  Laboratory accuracy, a measure of the system bias, was measured by evaluating standard reference or 
laboratory control sample and laboratory control sample duplicate (LCS, LCSD), matrix spike and matrix spike 
duplicates (MS, MSD), and organic system monitoring compounds (surrogate) percent recoveries (%Rs).  Standard 
reference, LCS, and LCSD %Rs demonstrated the overall performance of the analysis.  MS %Rs provided 
information on sample matrix interferences.  System monitoring compound or surrogate recoveries measured 
system performance and efficiency during organic analysis.  These measurements were compared to data 
validation and laboratory control charted QC limits.  Accuracy measurements are reviewed in items 14, 15, and 16. 

Representativeness: X Acceptable  Unacceptable AR Initials 

Comments:  Representativeness is the degree to which sample data accurately and precisely represent the 
characteristics of a population, variations in a parameter sampling point, or an environmental condition that they are 
intended to represent.  Representative data are achieved through careful selection of sampling locations and 
frequencies, and proper sampling and analytical procedures. 

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  
Completeness also included 100% review of the laboratory sample data results and QC summary reports.  All of the 
data received by the laboratory are usable with qualification.  Completeness is reviewed through items 2, 3, 5, 6, 7, 
and 9. 

Comparability: X Acceptable  Unacceptable AR Initials 

Comments:  Comparability is the degree to which two or more data sets from the same location are generated using 
consistent procedures.  Discrete data sets may differ as a result of non-random (bias sampling, variability in 
sampling techniques and variations in methods of analysis.  Comparability is achieved by consistently following 
standard field and laboratory procedures and by using standard measurement units in reporting analytical data. 

 

COMPLIANCE ASSESSMENT 

Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, holding time, reporting limits, and 
laboratory blanks against method specified requirements.  No data required qualification based on holding time 
limits and overall method compliance is acceptable based on the supplied data.  Method compliance measurements 
are reviewed in items 4, 6, 8, 11, and 13.   
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VERIFICATION CRITERIA CHECK 

 Laboratory qualifiers used in this review: 

 A The analyte level was greater than four times the spike level.  In accordance with the method, percent 
recovery is not calculated. 

 D    RL increased due to sample matrix. 

 N The analyte concentration was not sufficiently high to calculate an RPD.  

 S    Spike recovery outside of advisory limits. 

  

 

Validation qualifiers used in this review: 

 N/A 

 

 

 

 

The following comments identifying sample results requiring qualification are in bold type.  The other comments are 
of interest, but qualification of the sample results is not necessary. 

 

Refer to the table of Qualified Analytical Results for a listing of the samples, analytes, and concentrations 
qualified (attached at the end of this checklist).    

 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  Yes.  Any problems with these analyses were noted in the laboratory case narratives.  All results for 
these analyses are considered valid. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC records from field to laboratory were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt.   

3.  Were all the analyses requested for the samples on 
the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at the 
appropriate temperature? 

X Yes  No AR Initials 

Comments:  Coolers 1 arrived with a temperature of 3.4C.  Custody seals were not present.  However, the cooler 
was hand-delivered.  Samples were received intact and in good condition.   

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested on the COC records or the reported 
methods are comparable and appropriate for the analysis requested and the sample matrix.   
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6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments:  Reported detection limits are achievable by the quoted methods.  Some samples required dilution due 
to high sample concentration.  The reporting limits for diluted results were raised appropriately.  Some samples 
exceeded MCL and were flagged with laboratory qualifier “*”; detection limits were not changed. 

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reports included only those constituents requested to be reported. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments:  Sample holding times were met. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.   

10.  Were the reporting requirements for flagged data 
met? 

X Yes  No AR Initials 

Comments: Reporting requirements for flagged data were met. 

11. Laboratory Blanks 

Were laboratory blank samples free of target analyte 
contamination? 

 Yes X No AR Initials 

Comments:  Soil:  Barium (Method SW6010B), Arsenic, and Selenium (Method SW6020) were detected in Method 
Blank MB-76750.  A validation qualifier was not necessary because the raw soil samples had values of either >10x 
the reporting limit or non-detect values for these analytes.   

Were laboratory blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

12. Field Blanks 

Were field blank samples free of target analyte 
contamination? 

 Yes X NA AR Initials 

Comments:  Field Blanks were not collected with this batch of data. 

Were field blank samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

 Yes X NA AR Initials 

Comments:  Field Blanks were not submitted with this batch of data. 

13. Were instrument calibrations within method or data 
validation control limits? 

 Yes X NA AR Initials 

Comments: Not applicable for this level of data verification – Instrument calibration data were not supplied in 
analytical laboratory reports and were therefore not included in this data review. 

14.  Were surrogate recoveries within control limits? X Yes  No AR Initials 

Comments:  Surrogate recoveries were within control limits.  

15.  Laboratory Control Samples/Laboratory Control Sample Duplicates (LCS/LCSD) 

Were laboratory control samples prepared in the same 
way as associated samples? 

X Yes  No AR Initials 

Was the reference material of the correct matrix and 
concentration? 

X Yes  No AR Initials 
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Were LCS/LCSD recoveries within control limits of 70-
130% for VPH, 40-140% for EPH, and 80-120% for 
inorganics, and were within laboratory control charted 
QC limits for all target analytes, or within 95% 
confidence limit of known value? 

 Yes X No AR Initials 

Comments:  LCS-76757 was flagged with laboratory qualifier “S” for the % recovery of the surrogate Terphenyl-d14 
(SW8270C) being above control limits.  A validation qualifier was not necessary because two other surrogates were 
within limits for this method, as well as the MS/MSD. 

Were LCS/LCDS RPDs within control limits? X Yes  No AR Initials 

Comments:  All LCS/LCSD % RPDs were within control limits. 

Were LCS/LCSD samples analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: LCS/LCSD samples were analyzed at the proper frequency. 

16.  Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

Were MS/MSD % recoveries within control limits? X Yes  No AR Initials 

Comments:  All MS/MSD % recoveries were within control limits. 

Were MS/MSD RPDs within control limits?  X Yes  No AR Initials 

Comments:  All MS/MSD RPDs were within control limits per the QAPP. 

Were MS/MSD analyzed at the proper frequency 
(minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments:  The MS/MSD samples were ran at the proper frequency. 

17. Laboratory Duplicates       

Were laboratory duplicate RPDs within control limits? X Yes  No AR Initials 

Comments:  All laboratory duplicate RPDs were within control limits as required by the QAAP.   

Were laboratory duplicates analyzed at the proper 
frequency (minimum 5% or as required by method)? 

X Yes  No AR Initials 

Comments: Laboratory RPDs for target analytes in LCS/LCSD and laboratory duplicate samples were within control 
limits or were not applicable due to undetected results in both samples. 

18.  Were blind field duplicates collected?  If so, 
discuss the precision (RPD) of the results. 

 Yes X NA AR Initials

Comments:   Blind field duplicates were not collected with this batch of data. 

19. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

X Yes  NA AR Initials 

Comments: 100% of the EDD concentrations and reporting limits were the same as hardcopy data reports. 
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General Comments:  Data were evaluated based on validation criteria set forth in: 

 

 Quality Assurance Project Plan for Environmental Data Collection Activities Yale Oil of South Dakota 
CECRA Facility, 2012. 

 

 Montana Department of Environmental Quality Data Validation Guidelines for Evaluating Analytical Data 
(August 5, 2010) 

 

 USEPA Contract Laboratory Program National Functional Guidelines for Organic/Inorganic Data 
Review, document numbers EPA540/R-08/01 and EPA540/R-10/011 of June 2008 (Organic) and 
October 2010 (Inorganic), as they applied to the reported methodology.   

 

Additional Comments:   

 In the event QC MS/MSD samples contained an analyte level greater than four times the spike level, a 
laboratory qualifier of “A” was put on the data; in accordance with the method, % recovery is not 
calculated. 

 In the event of samples analyzed at more than one dilution, result was taken from the lowest dilution 
within instrument calibration range and a laboratory qualifier of “D” was put on the data.  

 In the event an analyte concentration was not sufficiently high to calculate an RPD, a laboratory qualifier 
of “N” was put on the data.  
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ANALYTICAL DATA VERIFICATION CHECKLIST 

Project Name:  Yale Oil Of  South  Dakota  -
Interim Actions 

Laboratory: iATL INTERNATIONAL 
Asbestos Testing Lab 

Project No.:  11108/002 Sample Date:  9-23-2013 

Verified By/Date Verified:  Angela Roddy – 10/21/2013 Lab Report No:  315510 

Samples Analyzed:   

 Matrix “Solids” Client # Sample Date Lab # 

 Black Tar Paper M1.1A 9-23-2013 5128967 

 Black Tar Paper M1.1B* 9-23-2013 5128968 

 Black Tar Paper M1.1C* 9-23-2013 5128969 

 Black/Silver Roof Material M2.1A 9-23-2013 5128970 

 Black/Silver Roof Material M2.1B* 9-23-2013 5128971 

 Black/Silver Roof Material M2.1C* 9-23-2013 5128972 

 Black Roof Material M1.2A 9-23-2013 5128973 

 Black/Brown Roof Material M1.2B 9-23-2013 5128974 

 Black Roof Material M1.2C 9-23-2013 5128975 

 Grey Transite M1.3A 9-23-2013 5128976 

 Tan Firebrick M1.4A 9-23-2013 5128977 

 Tan Firebrick M1.4B 9-23-2013 5128978 

 Tan Firebrick M1.4C 9-23-2013 5128979 

 Black Gasket M1.5A 9-23-2013 5128980 

 Black Gasket M1.5B* 9-23-2013 5128981 

 Black Gasket M1.5C* 9-23-2013 5128982 

 Grey Putty M1.6A 9-23-2013 5128983 

 Grey Putty M1.6B* 9-23-2013 5128984 

 Grey Putty M1.6C* 9-23-2013 5128985 

 Black Wrap M1.7A 9-23-2013 5128986 

 Black Wrap M1.7B 9-23-2013 5128987 

 Black Wrap M1.7C 9-23-2013 5128988 

 Black Wire Insulation M1.8A 9-23-2013 5128989 

 Black Wire Insulation M1.8B 9-23-2013 5128990 

 Black Wire Insulation M1.8C 9-23-2013 5128991 

 Grey Woven Fiber M1.9A 9-23-2013 5128992 

 Grey Woven Fiber M1.9B 9-23-2013 5128993 

 Grey Woven Fiber M1.9C 9-23-2013 5128994 
 

 Parameters Verified:  % Asbestos, EPA Method 600/R-93/116, Polarized Light Microscopic 
(PLM) Techniques With Dispersion Staining For Identification Of Mineral Forms Of Asbestos 
and/or Transmission Electron Microscopy (TEM).   

 Data were evaluated based on criteria set forth in the Administrative Rules of Montana (ARM 
17.74.354), as they applied to the reported methodology. 

 * indicates sample was not analyzed because the A-sample was positive for Asbestos. 
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Method Compliance: X Acceptable  Unacceptable AR Initials 

Comments: Method compliance was determined by evaluating sample integrity, and reporting limits against method 
specified requirements. The overall method compliance is acceptable based on the supplied data.   

Completeness: X Acceptable  Unacceptable AR Initials 

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with 
valid analyses. Completeness goals are set at 90-100%.  Determination of completeness included a review of chain 
of custody records, laboratory analytical methods and detection limits, and laboratory case narratives.  All of the data 
received by the laboratory are usable, and no data were missing or rejected.  Completeness of the data is calculated 
to be 100% and is acceptable.   

VERIFICATION CRITERIA CHECK 

1.  Did the laboratory identify any non-conformances 
related to the analytical results? 

X Yes  No AR Initials 

Comments:  There were no problems or non-conformances with these analyses.  All results for these analyses are 
considered valid.  A note from lab states insufficient material (<100mg) to verify results for sample M1.2C. 

2.  Were sample Chain-of-Custody forms complete? X Yes  No AR Initials 

Comments: COC forms and sample log records from field to laboratory were complete, and custody was maintained 
as evidenced by field and laboratory personnel signatures, dates, and times of receipt. 

3.  Were all the analyses requested for the samples 
on the COCs completed by the laboratory? 

X Yes  No AR Initials 

Comments:  All requested analyses as documented on original COCs were completed by the laboratory. 

4.  Were samples received in good condition and at 
the appropriate temperature? 

X Yes  No AR Initials 

Comments:  All samples were received intact and in good condition.  

5.  Were the requested analytical methods in 
compliance with WP/QAPP, permit, or COC? 

X Yes  No AR Initials 

Comments: Reported methods were in compliance with those requested.  

6.  Were detection limits in accordance with 
WP/QAPP, permit, or method? 

X Yes  No AR Initials 

Comments: Reported detection limits were in compliance with those requested.    

7.  Do the laboratory reports include only those 
constituents requested to be reported for a specific 
analytical method? 

X Yes  No AR Initials 

Comments:  The laboratory reported only the constituents requested. 

8.  Were sample holding times met? X Yes  No AR Initials 

Comments: Analytical holding times were met for all samples and analyses. 

9.  Were correct concentration units reported? X Yes  No AR Initials 

Comments:  Correct concentration units were reported.  Method  600/R-93/116 results were reported as % by 
volume. 
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10.  Were the reporting requirements for flagged 
data met? 

X Yes  No AR Initials 

Comments: No data were flagged in this data review. 

23. Were 100% of the EDD concentrations and 
reporting limits compared to the hardcopy data 
reports? 

NA Yes  No AR Initials 

Comments: Not applicable – An EDD was not supplied and is therefore not included in this data review. 

 

 Attached is the analytical report for the asbestos samples collected on 9-23-2013 
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