
 

 

memorandum 
 
To: Ms. Moriah Bucy, Montana DEQ    
From: Mr. Andrew Vann    
cc: Mr. Luke Darnell    
Date: May 17, 2017, Revised June 15,  2017    

Re: 
2016 Diamond P Remediation – Diamond P Summary 
Report, Diamond P Ranch, West Yellowstone, Montana    

 
 

BACKGROUND 
The Diamond P Ranch Facility (Facility) is located along Highway 20, also known as Targhee Pass Road, 
seven miles west of West Yellowstone, Gallatin County, Montana.  The property has operated as a ranch 
and then a seasonal tourist horse riding operation for the past 60 years.  During the first 40 years of ranch 
operations, wooden fence posts were treated with used motor oil, and for a short time in the 1980s 
pentachlorophenol (PCP) was used.  The property owner has identified the former wood treating took 
place in three partially buried drums on the west side of the former homestead house.  In 1999, DEQ’s 
Enforcement Division confirmed that PCP and extractable petroleum hydrocarbons (EPH) were present in 
surface soil (0-2 feet below ground surface (bgs)) and subsurface soil (2-4 feet bgs) at concentrations 
above screening levels near the barrels used for dipping posts.  Information from the 1999 sampling event 
indicated that the horizontal extent of soil impacts was estimated to be roughly a 30 by 30 foot area.  By 
2002 the property owner had removed the treatment barrels and associated used oil and four two-inch 
groundwater monitoring wells were later installed; three immediately surrounding the former wood 
treatment area and a fourth on the east side of the former homestead house.  The property owner’s 
consultant sampled these wells five times between 2004 and 2015.  The static groundwater levels in the 
monitoring wells exhibit seasonal fluctuations from 15 to 24 feet bgs.  Because there are confirmed soil 
impacts from PCP used in a wood treating operation and the PCP appears to be preservative drippage or 
spent formulation, the PCP impacted media was treated as F032 listed RCRA hazardous waste.   
 
In October 2015, Trihydro Corporation (Trihydro), on behalf of DEQ, conducted a soil sampling event to 
delineate and characterize/quantify soil impacts around the former wood-treating operation.  Ten soil 
borings were installed to depths of 15 to 20 feet below ground surface in and around the presumed spill 
area.  Details and results of the soil investigation were provided in the Final Excavation Design Report 
(March 4, 2016). 
 
Excavation of the impacted soil from the PCP source area took place in July 2016.  Exceedances in 
confirmation soil samples, detailed below, required two additional excavation events in September 2016 
and November 2016.  Two groundwater sampling events were conducted in September 2016 and April 
2017. 
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JULY 2016 SOIL EXCAVATION, DISPOSAL, AND CONFIRMATION SAMPLING 
Excavation was performed in accordance with the March 4, 2016 Final Excavation Design Report.  
Trihydro contracted with Repose Excavation (Repose) based in Deer Lodge, MT to perform excavations 
at the Facility.  On July 8 – 11, 2016 Repose excavated an approximate 1,000 square foot area 
(approximately 30 feet east-west x 35 feet north-south) adjacent to the former homestead house, based on 
samples collected during the 2015 direct push investigation (Figure 1).  The excavation was cone shaped 
and reached a depth of approximately 20 feet at the deepest point.  Groundwater was not observed in the 
excavation.  Sandy clay soil was observed from approximately seven feet bgs to the total depth of the 
excavation.  The three monitoring wells surrounding the original post treating area (previously installed 
by the property owner) were not disturbed during the excavation work.  The eastern extent of the 
excavation was limited by the former homestead house.  Excavation ended approximately two feet west 
of the building to protect the structural integrity of the foundation.  Stained soil consistent with the source 
area material was observed in a small area of the eastern sidewall, near the location of the former dipping 
barrels (see photo log in Attachment C). 
 
Approximately 57 tons of hazardous soil was excavated and loaded into lined rolloffs.  The rolloffs were 
transported to Utah for incineration and disposal by Clean Harbors.  Hazardous waste manifests and 
invoices including rolloff weights are included in Attachment A.  An additional 231 tons of non-
hazardous soil was excavated and transported to the Gallatin Solid Waste Management District 
(GSWMD) Logan Landfill.  Weigh tickets for the non-hazardous soil are included in Attachment B1.  
The non-hazardous soil was covered by municipal solid waste and a minimum of two feet of cover soil 
when it was placed in the landfill.  The GSWMD Logan Landfill accepted the soil based on the analytical 
results.  DEQ provided a No Longer Contained-In determination for the non-hazardous waste and 
approval for disposal at the GSWMD Landfill on July 1, 2016 (Attachment B2).  Following excavation, 
confirmation samples were collected on July 11, 2016.  Following confirmation sampling, the excavation 
was fenced off to prevent access.  Backfill of the excavation was planned to occur after receipt of 
confirmation sample results.  Field notes, forms, excavation coordinates, and photos are included in 
Attachment C.   
 
Confirmation sampling was performed according to Section 5.3 of the Final Excavation Design Report.  
The excavation was divided into four triangular-shaped sample areas, one for each cardinal direction.  
This lead to a maximum confirmation sample area of approximately 250 square feet or less per sample.  
Surface soil samples were collected from 0-2 feet bgs.  Subsurface soil samples were collected from 
2-20 feet bgs.  Because the sidewalls sloped and converged in the cone-shaped excavation, there was no 
excavation floor and therefore floor samples were not collected.  Five-point composite samples were 
collected for surface and subsurface soil in each sample area.  Surface soil aliquots were collected by 
scraping from bottom of the interval (2 feet bgs) to the top (0 feet bgs).  Subsurface soil aliquots were 
collected by scraping up across about 2 feet intervals at random depths to provide a representative sample.  
Confirmation sample results were compared to residential and leaching to groundwater site-specific 
screening levels (SSSLs) for surface soil (0-2 feet), and construction and leaching to groundwater SSSLs 
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for subsurface soil.  Surface and subsurface soil SSSLs were calculated by DEQ and provided in a 
memorandum dated March 9, 2016.   
 

Surface Soil Sidewall 
Four, five-point composite samples were collected from the surface soil portion of the sidewalls of the 
excavation (depth of 0-2 feet) (Figure 1).  The samples were analyzed for surface soil contaminants of 
potential concern (COPCs) including PCP, dioxin/furan, extractable petroleum hydrocarbon (EPH) 
fractions, and polycyclic aromatic hydrocarbons (PAHs), and sample results and SSSLs are shown on 
Table1.  Sample results from the following samples exceeded SSSLs: 

 DIAP-S-EAST:  PCP (1.2 milligrams per kilogram [mg/kg]; exceeded leaching-based SSSL of 
0.68 mg/kg), dioxin/furan (440 nanograms per kilogram [ng/kg]; exceeded residential SSSL of 
34.4 ng/kg and leaching-based SSSL of 66.64 ng/kg; measured as a toxicity equivalence quotient 
[TEQ]) 

 DIAP-S-NORTH:  Dioxin/furan (170 ng/kg; exceeded residential SSSL of 34.4 ng/kg and leaching-
based SSSL of 66.64 ng/kg), carcinogenic PAHs (cPAH) (TEQ) (0.222 mg/kg; exceeded residential 
SSSL of 0.1 mg/kg) 

 DIAP-S-SOUTH:  Dioxin/furan (360 ng/kg; exceeded residential SSSL of 34.4 ng/kg and leaching-
based SSSL of 66.64 ng/kg) 

 

Subsurface Soil Sidewall 
Four, five-point composite samples and one duplicate sample were collected from the subsurface soil 
portion of the sidewalls of the excavation (depth greater than 2 feet) (Figure 1).  The samples were 
analyzed for subsurface soil COPCs, including PCP, dioxin/furan, EPH fractions, and PAHs, and the 
results and SSSLs are shown on Table 2.  Sample results did not exceed SSSLs, with the exceptions 
below: 

 DIAP-SS-EAST (2-20):  PCP (11 mg/kg/15 mg/kg (Dup); exceeded leaching-based SSSL of 
0.68 mg/kg), dioxin/furan (400 ng/kg/620 ng/kg (Dup); exceeded leaching-based SSSL of 
66.64 ng/kg) 

 DIAP-SS-WEST (2-20):  Dioxin/furan (77 ng/kg; exceeded leaching-based SSSL of 66.64 ng/kg) 
 
DEQ did not request additional excavation to remove the DIAP-SS-WEST sample, as other sites show 
that dioxin is not a leaching risk in the absence of a carrier solution and the site-specific dioxin leaching 
analysis for this facility can be conducted at a later time, per DEQ email dated September 9, 2016. 
 



 
 
 
 
 
Ms. Moriah Bucy 
June 15, 2017 
Page 4 
 
 
 
Data Validation 
Data validation was performed in accordance with DEQ guidelines, and data were determined to be 
useable for decision-making purposes.  Laboratory analytical reports and associated data validation 
reports for the confirmation samples are included in Attachment D. 
 

Recommendations 
The DIAP-S-EAST (surface soil) and DIAP-SS-EAST (subsurface soil) samples were collected adjacent 
to the former homestead house, so additional excavation to the east was not feasible.  Limited surface 
excavations to the north and south are possible, and could be performed during backfill of the existing 
excavation.  As a result of the exceedances in the surface soil in the north and south sidewalls, Trihydro 
recommended additional surface soil excavation to the north and south of the excavation to remove 
additional contaminated soil, to the extent possible based on nearby site features.  The additional 
excavation was approved by DEQ. 
 

SEPTEMBER 2016 SOIL EXCAVATION, DISPOSAL, CONFIRMATION SAMPLING, AND 
BACKFILL 
In September 2016, Trihydro and Repose returned to the Diamond P Ranch to backfill the July 2016 
excavation and expand the excavation to remove surface soil exceedances on the north and south sides.  
On September 12, 2016 Repose excavated an approximate 120 square foot area (approximately 
10 x 12 feet) immediately south of the July 2016 excavation to remove the DIAP-S-SOUTH surface soil 
sample (dioxin/furan: 360 ng/kg) and an approximately 25 square foot area (approximately 10 x 25 feet) 
immediately north of the July 2016 excavation to remove the DIAP-S-NORTH surface soil sample 
(dioxin/furan,170 ng/kg; cPAH TEQ, 0.222 mg/kg) (Figure 1).  The excavations were completed to a 
depth of at least 2 feet (floors sloped toward the previous excavation).  Approximately 33 tons of non-
hazardous soil was excavated and transported to the GSWMD Logan Landfill (Attachment B).  The 
contaminated soil was covered by municipal solid waste and a minimum of two feet of cover soil when it 
was placed in the landfill.  The GSWMD Logan Landfill accepted the soil based on the analytical 
results.  DEQ provided a No Longer Contained-In determination for the non-hazardous waste and 
approval for disposal at the GSWMD Landfill on September 9, 2016.  Field notes, forms, excavation 
coordinates, and photos are included in Attachment C.  Following excavation, confirmation samples were 
collected from sidewalls (surface soil) and floors (subsurface) on September 12, 2016.  Confirmation 
sampling was performed according to Section 5.3 of the Final Excavation Design Report.  Confirmation 
sample results were compared to residential and leaching to groundwater SSSLs for surface soil 
(0-2 feet), and construction and leaching to groundwater SSSLs for subsurface soil.   
 

Surface Soil Sidewall 
Two, five-point composite samples were collected from the sidewalls of the excavation (depth of 0-2 feet) 
(Figure 1).  The samples were analyzed for surface soil COPCs, including PCP, dioxin/furan, EPH 
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fractions, and PAHs, and sample results and SSSLs are shown on Table 1.  Sample results from the 
following samples exceeded SSSLs: 

 DIAP-S-NORTH-01:  Dioxin/furan (330 ng/kg; exceeded residential SSSL of 34.4 ng/kg and 
leaching-based SSSL of 66.64 ng/kg), cPAH TEQ (0.464 mg/kg; exceeded residential SSSL of 
0.1 mg/kg) 

 

Subsurface Soil Floor 
Two, five-point composite samples and one duplicate sample were collected from the floors of each 
excavation (depth greater than 2 feet) (Figure 1).  The samples were analyzed for subsurface soil COPCs, 
including PCP, dioxin/furan, EPH fractions, and PAHs, and the results and SSSLs are shown on Table 2.  
Sample results did not exceed SSSLs. 
 

Backfill 
Backfill of the July 2016 excavation coincided with the September 2016 excavation.  The September 
2016 excavations were backfilled immediately after samples were collected to limit additional disruptions 
to the property owner.  Sample results representing an onsite backfill source were submitted for DEQ 
review and approval on August 9, 2016, and DEQ approved use of this soil on August 12, 2016.  One 
5-point composite sample (DIAP-BKFL-POND), representing up to 400 cubic yards, was collected from 
the onsite backfill source.  The sample was composited in the field and analyzed for RCRA 8 metals and 
compared to the Montana Background Threshold Values from the 2013 Inorganic Background Study 
(Hydrometrics, 2013) and adjusted EPA RSLs (USEPA, 2016) (only used for compounds whose 
detection limits (not-detected) exceeded the background threshold value).  A five-point composite sample 
(DIAP-BKFL-DTCH) was also collected from material excavated from irrigation ditches as an additional 
potential onsite backfill source but that material was not used during this project.  The onsite backfill 
source was an empty pond located approximately 2,000 feet south of the source area, on the south side of 
Highway 20 that is part of the ranch’s irrigation system.  The backfill material was primarily clay with 
some sand and silt.  Backfill sample analytical results did not exceed threshold values except detection 
limits for cadmium, selenium, and silver.  However, the detection limits for these three analytes did not 
exceed EPA RSLs (Table 3).  DEQ approved use of the onsite backfill source via email dated August 12, 
2016. 
 
Trihydro confirmed that road mix/gravel surface restoration was acceptable to the property owner, and 
sampled the proposed source, Deer Lodge Asphalt’s pit in Deer Lodge, MT on August 10, 2016.  DEQ 
approved use of the road mix/gravel in email dated September 9, 2016.  The sample was analyzed for the 
RCRA 8 metals.  Sample results were compared to the Montana Background Threshold Values from the 
2013 Inorganic Background Study (Hydrometrics, 2013) and adjusted EPA RSLs (USEPA, 2016) (only 
used for compounds whose detection limits (not-detected) exceeded the background threshold value).  
Road mix/gravel sample analytical results did not exceed threshold values except detection limits for 
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cadmium, selenium, and silver.  However, the detection limits for these three analytes did not exceed EPA 
RSLs (Table 3).  DEQ approved use of the Deer Lodge road mix via email dated September 9, 2016. 
 

Data Validation 
Data validation was performed in accordance with DEQ guidelines, and data were determined to be 
useable for decision-making purposes.  Laboratory analytical reports and associated data validation 
reports for the confirmation, onsite backfill, and road mix samples are included in Attachment D. 
 

Recommendations 
As a result of the exceedances for dioxin and cPAHs in the surface soil in the north sidewall, Trihydro 
recommended additional surface soil excavation to the north excavation to remove additional 
contaminated soil, to the extent possible based on nearby site features.  DEQ concurred with the 
recommendation. 
 

NOVEMBER 2016 
In November 2016, Trihydro and Repose returned to the Diamond P Ranch to expand the excavation to 
remove the surface soil exceedance.  On November 12, 2016 Repose excavated an approximate 
500 square foot area (approximately 20 x 25 feet) immediately north of the September 2016 excavation to 
remove the DIAP-S-NORTH-01 surface soil sample (dioxin/furan, 330 ng/kg; cPAH TEQ, 0.464 mg/kg).  
The excavation was completed to a depth of 2 feet.  Approximately 52 tons of non-hazardous 
contaminated material was excavated and transported to the landfill (Attachment B).  The contaminated 
soil was covered by municipal solid waste and a minimum of two feet of cover soil when it was placed in 
the landfill.  The GSWMD Logan Landfill accepted the soil based on the analytical results.  DEQ 
provided a No Longer Contained-In determination for the non-hazardous waste and approval for disposal 
at the GSWMD Landfill on November 11, 2016.  Field notes, forms, excavation coordinates, and photos 
are included in Attachment C.  Following excavation, confirmation samples were collected from 
sidewalls (surface soil) and floor (subsurface) on November 12, 2016.  Confirmation sampling was 
performed according to Section 5.3 of the Final Excavation Design Report.  Confirmation sample results 
were compared to residential and leaching to groundwater SSSLs for surface soil (0-2 feet), and 
construction and leaching to groundwater SSSLs for subsurface soil.   
 

Surface Soil Sidewall 
Three, five-point composite samples were collected from the sidewalls of the excavation (depth of 
0-2 feet) (Figure 1).  The samples were analyzed for surface soil COPCs, including PCP, dioxin/furan, 
EPH fractions, and PAHs, and sample results and SSSLs are shown on Table 1.  Sample results from the 
following samples exceeded SSSLs: 

 DIAP-3-S-East:  Dioxin/furan (42 ng/kg; exceeded residential SSSL of 34.4 ng/kg), cPAH TEQ 
(0.142 mg/kg; exceeded residential SSSL of 0.1 mg/kg) 
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The DIAP-3-S-EAST sample is adjacent to a storage building, so additional excavation to the east is not 
feasible under current conditions.  However, if the storage building is removed, remaining contamination 
will be accessible. 
 

Subsurface Soil Floor 
One, five-point composite sample was collected from the floor of the excavation (depth greater than 
2 feet) (Figure 1).  The samples were analyzed for subsurface soil COPCs, including PCP, dioxin/furan, 
EPH fractions, and PAHs, and the results and SSSLs are shown on Table 2.  Sample results did not 
exceed SSSLs. 
 

Backfill 
Backfill material for the November 2016 portion of the excavation was imported from the Beck Borrow 
Area in Deer Lodge, MT.  The sample was analyzed for the RCRA 8 metals.  Sample results were 
compared to the 2013 Montana Background Threshold Values and adjusted EPA RSLs (only used for 
compounds whose detection limits (not-detected) exceeded the background threshold value).  Backfill 
sample analytical results did not exceed threshold values except detection limits for silver.  However, the 
detection limits for silver did not exceed EPA RSLs (Table 3).  Trihydro obtained DEQ’s verbal approval 
for use of backfill from the Beck Borrow Area based on sampling results collected for Milwaukee 
Roundhouse, and submitted these results to DEQ on May 17, 2017.  The surface was completed with 
approximately 4 to 6 inches of road mix/gravel imported from Deer Lodge’s Asphalt pit in Deer Lodge, 
MT.  The previously submitted and approved road mix/gravel sample results covered adequate volume to 
serve as the results for the additional material used for surface completion in November. 
 

Data Validation 
Data validation was performed in accordance with DEQ guidelines, and data are determined to be useable 
for decision-making purposes.  Laboratory analytical reports and associated data validation reports for the 
confirmation and backfill samples are included in Attachment D. 
 

SUMMARY OF EXISTING SOIL CONDITIONS 
Surface Soil  
Six, five-point composite samples from the surface soil portion of the sidewalls of the excavations (depth 
of 0-2 feet) (Figure 1) were not excavated and represent existing conditions.  The samples were analyzed 
for surface soil COPCs, including PCP, dioxin/furan, EPH fractions, and PAHs, and sample results and 
SSSLs are shown on Table 1.  Sample results from the following samples exceeded SSSLs: 
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 DIAP-S-EAST (7/11/16):  Pentachlorophenol (1.2 mg/kg; exceeded leaching-based SSSL of 

0.68 mg/kg), dioxin/furan (440 ng/kg; exceeded residential SSSL of 34.4 ng/kg and leaching-based 
SSSL of 66.64 ng/kg) 

 DIAP-3-S-EAST (11/12/16):  Dioxin/furan (42 ng/kg; exceeded residential SSSL of 34.4 ng/kg), 
cPAH TEQ (0.142 mg/kg; exceeded residential SSSL of 0.1 mg/kg) 

 
Pentachlorophenol only exceeds the leaching-based SSSL.  The 95% UCL was calculated for dioxin/furan 
and cPAH TEQ using ProUCL v5.1 and the ProUCL input and output files are provided in Attachment E.  
The cPAH TEQ UCL was less than the residential SSSL, but the dioxin/furan UCL exceeds both the 
residential and leaching-based SSCLs.  The higher concentrations of parent/duplicate samples were used 
in the 95% UCL calculations. 

 cPAH TEQ 95% UCL:  0.0957 mg/kg 

 Dioxin/furan 95% UCL:  419.9 ng/kg 
 
The DIAP-S-EAST and DIAP-3-S-EAST samples are adjacent to the former homestead house and a 
storage building, so additional excavation to the east is not feasible under current conditions.  However, if 
the foundation of the former homestead house and/or storage building is removed, remaining 
contamination will be accessible and additional excavation may be needed to achieve SSCLs.  
 

Subsurface Soil  
Seven, five-point composite samples from the subsurface soil portion of the sidewalls and floors of the 
excavation and expansion areas (depth greater than 2 feet) (Figure 1) were not excavated and represent 
existing conditions.  The samples were analyzed for subsurface soil COPCs, including PCP, dioxin/furan, 
EPH fractions, and PAHs, and the results and SSSLs are shown on Table 2.  Sample results did not 
exceed SSSLs, with the exceptions below: 

 DIAP-SS-EAST (2-20) (7/11/16):  PCP (11 mg/kg/15 mg/kg (Dup); exceeded leaching-based SSSL 
of 0.68 mg/kg), dioxin/furan (400 ng/kg/620 ng/kg (Dup); exceeded leaching-based SSSL of 
66.64 ng/kg) 

 DIAP-SS-WEST (2-20) (7/11/16):  Dioxin/furan (77 ng/kg; exceeded leaching-based SSSL of 
66.64 ng/kg) 

 
The DIAP-SS-EAST sample is adjacent to the former homestead house, so additional excavation to the 
east is not feasible under current conditions.  However, if the foundation of the former homestead house 
and/or storage building is removed, remaining contamination will be accessible and additional excavation 
may be needed.  As previously noted, DEQ did not request additional excavation to remove the DIAP-SS-
WEST sample, as other sites show that dioxin is not a leaching risk in the absence of a carrier solution 
and the site-specific dioxin leaching analysis for this facility can be conducted at a later time, per DEQ 
email dated September 9, 2016. 
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GROUNDWATER SAMPLING 
Trihydro collected groundwater samples from existing monitoring wells at the site on two occasions, fall 
2016 and spring 2017.  The fall 2016 event was intended to coincide with lower groundwater levels and 
the spring 2017 event was intended to coincide with highest groundwater.  However, measured 
groundwater levels were actually higher in September 2016 and lower in April 2017.  Field forms, 
photographs, daily logs, and field log book pages for both events are included in Attachment C.  
Groundwater samples were collected using a Geotech bladder pump.  Dedicated tubing was used for each 
well.  Wells were purged by low-flow methods until field parameters (pH, conductivity, turbidity, 
dissolved oxygen) stabilized.  The stabilization criteria are within 0.5 SU for pH and within 10% for 
conductivity, turbidity, and dissolved oxygen over three consecutive readings.  Field parameters were 
measured with a YSI Water Quality Meter.  Purge water from the September sampling event was poured 
on the soil being disposed of at the landfill, based on prior knowledge of sampling results.  The water 
(approximately 4 gallons) was absorbed by the dry soil, and did not saturate the soil.  Purge water 
(approximately 4 gallons) from the April sampling event was disposed of by Clean Harbors as hazardous 
waste following receipt of the sampling results (manifest is included in Attachment A).   
 

September 2016 
Groundwater sample results (Table 3) did not exceed DEQ-7 water quality standards with the exception 
of the following: 

 MW-4:  PCP (1.2 µg/L; exceeded the DEQ-7 standard of 1.0 µg/L) in September 2016 
 

The polyaromatic hydrocarbons (PAHs) benzo(a)pyrene and dibenz(a,h)anthracene were not detected in 
the groundwater samples, but detection limits of 0.1 µg/L exceeded the DEQ-7 standards of 0.05 µg/L.  
However, these PAHs were not considered contaminants of concern in soil for migration to groundwater 
in the March 9, 2016 Site-Specific Screening Levels for 2016 Interim Actions memorandum from DEQ as 
soil sample results did not exceed generic leaching to groundwater screening levels.  Confirmation soil 
sample results still did not exceed the generic leaching to groundwater screening levels.  Therefore, these 
PAHs are unlikely to be present in groundwater at concentrations exceeding the DEQ-7 standards. 
 
Field parameters and fluid levels are provided in Tables 4 and 5, respectively.  The potentiometric surface 
for the fall 2016 sampling event is provided on Figure 2.  The elevation for well MW-2 was not included 
in the potentiometric surface because the water detected in the well appeared to be due to condensation in 
the bottom of the well (0.09 feet of water in the well), and not representative of the groundwater surface. 
 

April 2017 
In April 2017, groundwater samples were collected from the monitoring wells at the facility.  Monitoring 
well MW-2 did not have enough water to collect a sample.  Groundwater samples were delivered to 
Energy Labs in Helena, MT for analysis.  Also, samples were sent to ALS Laboratories in Houston, TX 
for dioxin/furan analysis.   
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In addition to the monitoring wells, the domestic well that provides water to the main house (sample 
ID = HOUSE) at the ranch was sampled during the April 2017 event.  The well sample came from a 
freeze-proof hydrant approximately 160 feet to the east of MW-4, but the well is located farther east, east 
of the ranch house.  The Montana Ground Water Information Center (GWIC ID# 158029) has a record of 
the domestic well from installation in 1954, which indicates that the well is a 6-inch diameter well 
finished at 60-ft bgs.  Water from a freeze-proof hydrant was allowed to flow into a five gallon bucket to 
purge the well and collect field parameters.  The domestic well was purged at the slowest rate possible for 
the freeze-proof hydrant operation of approximately 0.5 gallons per minute.  Field parameters were 
collected using the YSI EXO with the probe placed in the bucket and purge water allowed to overflow 
from the bucket to the lawn, since the hydrant is used to irrigate the lawn by the property owner.  After 
parameters (pH, conductivity, turbidity, and dissolved oxygen) stabilized, a sample was collected from 
the hydrant.   
 
Groundwater sample results from the April 2017 sampling event (Table 4) did not exceed DEQ-7 water 
quality standards with the exception of the following: 

 MW-4:  PCP (354 µg/L/333 µg/L (Dup); exceeded the DEQ-7 standard of 1.0 µg/L), dioxin/furan 
(7.75 pg/L/3.19 pg/L (Dup); exceeded the DEQ-7 standard of 2 pg/L) in April 2017 

 HOUSE:  dioxin/furan (5.8 pg/L; exceeded the DEQ-7 standard of 2 pg/L) in April 2017 
 
The polyaromatic hydrocarbons (PAHs) benzo(a)pyrene and dibenz(a,h)anthracene were not detected in 
the groundwater samples, but detection limits of 0.1 µg/L exceeded the DEQ-7 standards of 0.05 µg/L.  
However, these PAHs were not considered contaminants of concern in soil for migration to groundwater 
in the March 9, 2016 Site-Specific Screening Levels for 2016 Interim Actions memorandum from DEQ as 
soil sample results did not exceed generic leaching to groundwater screening levels.  Confirmation soil 
sample results also did not exceed the generic leaching to groundwater screening levels.  Therefore, these 
PAHs are unlikely to be present in groundwater at concentrations exceeding the DEQ-7 standards. 
 
The PCP concentration reported in the April 2017 sample from MW-4 was much higher than previously 
observed at the site.  Prior to the September 2016 sampling event, results had been reported by the 
property owner’s consultant as <50 µg/L (Environmental Resources, LLC, 2015).  MW-4 is 
approximately 50 feet east-southeast of the former dipping area.  Based on 2015, 2016, and previous 
(Environmental Resources, LLC, 2015) fluid level data groundwater flow is to the northwest or north-
northwest.  Therefore, MW-4 is located cross and slightly upgradient of the former source area, and 
would not be anticipated to be impacted by PCP by groundwater flow.  There are several factors that may 
explain the large increase in the PCP concentration in this well in April 2017: 

 During collection of the April 2017 sample at MW-4, the bladder pump had to be lowered due to 
drawdown in the monitoring well.  Moving the pump near the bottom of the well stirred up sediment 
from the bottom that may have influenced the sampling results.  The turbidity was elevated during the 
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beginning of purging, but decreased as the other parameters stabilized (see groundwater sampling 
forms in Attachment C). 

 A sandy clay layer was identified around 7 ft bgs during excavation.  The well logs were not detailed 
enough to identify this layer, but it is possible that it slopes to the east from the source area, as the 
topography generally does in this area (Environmental Resources, LLC, 2015).  The top of the lighter 
tan soil layer appears to slope to the east in the first photo shown on the July 11, 2016 oversight log 
included in Attachment C.  If this layer is less permeable than the soil above it, and the top of the 
layer slopes toward the east, water migrating through the vadose zone may be transported east before 
reaching the static groundwater level. 

 The disturbance of source area soil during the excavation may have temporarily changed contaminant 
transport.  Since the excavation was open for approximately two months during the late summer, 
precipitation falling on the exposed soil on the eastern sidewall (where the remnants of the source 
area were left in place) could have caused contaminant transport to the east, especially if a lower-
permeability layer is sloped toward the east.  Contamination may not have reached MW-4 in 
September, but could have reached the well in April.  If this is the case, high contaminant levels at 
MW-4 would be expected to decline fairly quickly after the excavation was backfilled, reducing or 
eliminating this transport pathway. 

 The monitoring wells at the site had not been previously sampled during the spring.  Previous 
sampling events were conducted between August and November.  The spring thaw of the ground may 
affect contaminant transport, since thawing snow increases vadose zone water content.  Lower 
groundwater levels measured in April than September along with patchy ground coverage by snow 
during the April sampling event indicate that the ground was thawing, but thaw was not yet complete.  
The initial slug of water may have much higher contaminant concentrations, as it may have been in 
contact with contaminated soil in the vadose zone for several months during the winter, and PCP has 
fairly high solubility in water.  Based on this factor, high PCP concentrations would be expected at 
MW-1 since it is downgradient of the remaining source area and the excavation, but if the top of a 
lower-permeability soil layer is sloped from the source area toward MW-4, transient high PCP 
concentrations might be observed at MW-4 but not the other wells.  Based on a calculated 
groundwater gradient of 0.52 ft/ft from April 2017 potentiometric surface, migration of contamination 
from remaining source material would migrate to MW-1 in less than one month.  As PCP 
concentrations remained less than the DEQ-7 standard in April 2017, contaminant migration in the 
saturated zone does not appear to be occurring. 

 
Field parameters and fluid levels are provided in Tables 4 and 5, respectively.  The potentiometric surface 
for the spring 2017 sampling event is provided on Figure 3. 
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Data Validation 
Data validation was performed in accordance with DEQ guidelines, and data were determined to be 
useable for decision-making purposes.  Tier II Data Validation was performed by Trihydro Corporation’s 
Chemical Data Evaluation Services Group on the analytical data report packages.   
 
Precision, accuracy, method compliance, and completeness of each data package were assessed during 
data review.  Precision was determined by evaluating the calculated relative percent difference (RPD) 
values from field duplicate pairs and matrix spike (MS) and matrix spike duplicate (MSD) pairs.  
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of MS/MSD 
samples, laboratory control samples (LCS) and laboratory fortified blank (LFB) samples, and organic 
system monitoring compounds (surrogates) to verify that data are not biased. 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LFB percent 
recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses 
planned versus the number of samples with valid analyses.  Determination of completeness included a 
review of the chain-of-custody (CoC), laboratory analytical methods, and other laboratory and field 
documents associated with analytical data sets. 
 
Data validation reports are attached (Attachment D). 
 

FINAL DISPOSITION 
The majority of the source area and impacted soil was removed during excavation.  Excavation of 
remaining source area is not feasible due to its location adjacent to the former homestead house and 
storage building.  The clay layer encountered during the July 2016 excavation may have prevented PCP 
contamination from coming in contact with groundwater and moving north towards MW-1 as 
groundwater elevations would predict.  The elevated PCP and dioxin/furan concentrations in well MW-4 
may be a result of several factors, including the top of the tan sandy clay layer sloping east under the 
former homestead house, increased sediment in the sample due to low water levels requiring lowering of 
the pump to the bottom of the well, spring thaw conditions, and a temporary change in vadose zone 
infiltration/groundwater transport due to the excavation being open.  Excavation of the remaining source 
material would be recommended if the foundation of the former homestead house and/or storage building 
is removed, as remaining contamination will be accessible and additional excavation will be needed.  
Given the presence of PCP and dioxin/furans in groundwater at MW-4 at concentrations exceeding the 
DEQ-7 standard during the fall 2016 and spring 2017 sampling events, Trihydro recommends additional 
groundwater sampling, including during spring, to demonstrate that groundwater is below standards 
during consecutive low and high water events.    
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If you have questions or concerns regarding this interim action summary report, please contact Andrew 
Vann at (307) 745-7474. 
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TABLES



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

NANANANANANANANA
NANANANANANANANA
NANANANANANANANA

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 1 of 6

0.00770.00660.0130.00910.0062ND(0.0036)ND(0.0036)ND(0.0036)

----------------

ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)

----------------

0.050.0890.0640.0240.0190.0078ND(0.0048)ND(0.0048)

----------------

0.00750.00870.019  J+0.0150.0063ND(0.0039)ND(0.0039)ND(0.0039)

----------------

0.0110.010.027  J+0.020.0076ND(0.004)ND(0.004)ND(0.004)

----------------

0.00860.00710.02  J+0.015ND(0.0039)ND(0.0039)ND(0.0039)ND(0.0039)

----------------

0.10.0730.2  J+0.0860.030.019ND(0.0041)ND(0.0041)

----------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

DIAP-S-WEST (0-2 
ft)

DIAP-S-South-01 (0
-2 ft)

DIAP-S-EAST (0-2 
ft)

DIAP-3-S-West (0-2 
ft) Dup

DIAP-3-S-West (0-2 
ft)

DIAP-3-S-North (0-
2 ft)

DIAP-3-S-East (0-2 
ft)

Benzo(k) fluor- 
anthene

(mg/kg-dry)

Benzo(ghi)- 
perylene

(mg/kg-dry)

Benzo(b)- fluor
- anthene

(mg/kg-dry)

Benzo(a)- 
pyrene

(mg/kg-dry)

Benzo(a)- 
anthracene
(mg/kg-dry)

Anthracene
(mg/kg-dry)

Acenaph- 
thylene

(mg/kg-dry)

Acenaph- 
thene

(mg/kg-dry)
Location ID Date Sampled



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

NANANANANANA2,035NA
NANANANANANA31,4525,713
NANANANANA245,8315,092911

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 2 of 6

0.0091  J+ND(0.0036)0.013ND(0.0036)0.0051ND(11)ND(11) UJND(11)

----------------

ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)ND(0.0035)------

----------------

0.13  J+ND(0.0048)0.0540.037  J+0.039817159  JND(15)

----------------

0.015ND(0.0039)0.0110.00950.0051  J------

----------------

0.022ND(0.004)0.0170.010.01  J------

----------------

0.015ND(0.0039)0.00470.00980.0043------

----------------

0.09ND(0.0041)0.0580.0230.1------

----------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

DIAP-S-WEST (0-2 
ft)

DIAP-S-South-01 (0
-2 ft)

DIAP-S-EAST (0-2 
ft)

DIAP-3-S-West (0-2 
ft) Dup

DIAP-3-S-West (0-2 
ft)

DIAP-3-S-North (0-
2 ft)

DIAP-3-S-East (0-2 
ft)

Indeno- (1,2,3-
cd) pyrene
(mg/kg-dry)

Fluorene
(mg/kg-dry)

Fluor- anthene
(mg/kg-dry)

Dibenz (a,h) 
anthracene
(mg/kg-dry)

Chrysene
(mg/kg-dry)

C19-C36, 
Aliphatic, Adjus

(mg/kg-dry)

C11-C22, 
Aromatic, Adju

(mg/kg-dry)

C9-C18, 
Aliphatic, Adjus

(mg/kg-dry)
Location ID Date Sampled



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

66.64NANANANA0.68NANA
455NANANANA386NANA
34.40.1NANANA5NANA

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 3 of 6

--0.0138121ND(11)0.0095ND(0.0036)0.018ND(0.0036)ND(0.0036)

17--------------

--0.0040442532ND(0.0035)ND(0.0035)0.041  J-ND(0.0035)ND(0.0035)

23--------------

--0.08283917900.0560.0141.2ND(0.0048)ND(0.0048)

440--------------

--0.0286101190.011ND(0.0039)0.0026  J-ND(0.0039)ND(0.0039)

8.9--------------

--0.03578180.016ND(0.004)0.0039  J-ND(0.004)ND(0.004)

6.7--------------

--0.0285853ND(12)0.0047ND(0.0039)0.003  J-ND(0.0039)ND(0.0039)

15--------------

--0.1421170.0530.0130.016  J-ND(0.0041)ND(0.0041)

42--------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

11/12/16

DIAP-S-WEST (0-2 
ft)

DIAP-S-South-01 (0
-2 ft)

DIAP-S-EAST (0-2 
ft)

DIAP-3-S-West (0-2 
ft) Dup

DIAP-3-S-West (0-2 
ft)

DIAP-3-S-North (0-
2 ft)

DIAP-3-S-East (0-2 
ft)

WHO 2005 
Toxicity Equival

(ng/kg)
Total PAH TEQ

(mg/kg-dry)

Total 
Extractable Hy

(mg/kg-dry)
Pyrene

(mg/kg-dry)
Phen- anthrene

(mg/kg-dry)

Penta- chloro- 
phenol

(mg/kg-dry)
Naphthalene
(mg/kg-dry)

2-Methyl- 
naphthalene
(mg/kg-dry)

Location ID Date Sampled



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

NANANANANANANANA
NANANANANANANANA
NANANANANANANANA

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 4 of 6

ND(0.0042)0.00760.0190.0140.0063ND(0.0042)ND(0.0042)ND(0.0042)

----------------

0.170.220.520.290.270.0440.024ND(0.0036)

----------------

0.0570.0550.20.140.0910.017ND(0.0042)ND(0.0042)

----------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

EX-DIAP-S-SOUTH 
(0-2 ft)

EX-DIAP-S-North-
01 (0-2 ft)

EX-DIAP-S-NORTH 
(0-2 ft)

Benzo(k) fluor- 
anthene

(mg/kg-dry)

Benzo(ghi)- 
perylene

(mg/kg-dry)

Benzo(b)- fluor
- anthene

(mg/kg-dry)

Benzo(a)- 
pyrene

(mg/kg-dry)

Benzo(a)- 
anthracene
(mg/kg-dry)

Anthracene
(mg/kg-dry)

Acenaph- 
thylene

(mg/kg-dry)

Acenaph- 
thene

(mg/kg-dry)
Location ID Date Sampled



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

NANANANANANA2,035NA
NANANANANANA31,4525,713
NANANANANA245,8315,092911

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 5 of 6

0.024  J+ND(0.0042)0.0110.008  J+0.0068ND(12)ND(12) UJND(12)

----------------

0.210.00720.720.0720.341212830

----------------

0.19  J+ND(0.0042)0.20.033  J+0.17143  JND(13)

----------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

EX-DIAP-S-SOUTH 
(0-2 ft)

EX-DIAP-S-North-
01 (0-2 ft)

EX-DIAP-S-NORTH 
(0-2 ft)

Indeno- (1,2,3-
cd) pyrene
(mg/kg-dry)

Fluorene
(mg/kg-dry)

Fluor- anthene
(mg/kg-dry)

Dibenz (a,h) 
anthracene
(mg/kg-dry)

Chrysene
(mg/kg-dry)

C19-C36, 
Aliphatic, Adjus

(mg/kg-dry)

C11-C22, 
Aromatic, Adju

(mg/kg-dry)

C9-C18, 
Aliphatic, Adjus

(mg/kg-dry)
Location ID Date Sampled



TABLE 1. SURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

66.64NANANANA0.68NANA
455NANANANA386NANA
34.40.1NANANA5NANA

Construction Direct Contact SSSL
Residential Direct Contact SSSL

Leaching to Groundwater SSSL

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms                  

EX - Sample IDs DIAP-S-SOUTH, DIAP-S-NORTH, and DIAP-S-NORTH-01 have been excavated

ProjectDirect: Analytical Surface soil PK:2618 RK:53082 6 of 6

--0.0269578590.011ND(0.0042)0.49ND(0.0042)ND(0.0042)

360--------------

--0.464043920.580.150.052  J-ND(0.0036)ND(0.0036)

330--------------

--0.221772480.210.0560.19ND(0.0042)ND(0.0042)

170--------------

07/11/16

07/11/16

09/12/16

09/12/16

07/11/16

07/11/16

EX-DIAP-S-SOUTH 
(0-2 ft)

EX-DIAP-S-North-
01 (0-2 ft)

EX-DIAP-S-NORTH 
(0-2 ft)

WHO 2005 
Toxicity Equival

(ng/kg)
Total PAH TEQ

(mg/kg-dry)

Total 
Extractable Hy

(mg/kg-dry)
Pyrene

(mg/kg-dry)
Phen- anthrene

(mg/kg-dry)

Penta- chloro- 
phenol

(mg/kg-dry)
Naphthalene
(mg/kg-dry)

2-Methyl- 
naphthalene
(mg/kg-dry)

Location ID Date Sampled



TABLE 2. SUBSURFACE SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS, 2016
DIAMOND P RANCH


WEST YELLOWSTONE, MT

66.64NA0.68NA2,035NA

Notes: 

Bold values exceed screening level(s)           J+ - Estimated concentration, possibly biased high

ND() - not detected (reporting limit)                J-  - Estimated concentration, possibly biased low

NA - not applicable                                         J   - Estimated concentration

mg/kg - milligrams per kilogram                     UJ - Estimated reporting limit

ng/kg - nanograms per kilograms

455386NA31,4525,713Construction Direct Contact SSSL
Leaching to Groundwater SSSL

NA

ProjectDirect: Analytical Subsurface soil PK:2618 RK:53083 1 of 1

--ND(12)0.0088  J-------
7.9----------

--170.0074  J-------
--180.011  J-------

24----------
14----------
--1320.061  J-------
65----------

--ND(12)0.47ND(12)ND(12) UJND(12)

77----------

--ND(24) UJ0.16ND(24) UJND(24) UJND(24) UJ

61----------

--ND(12)0.19ND(12)ND(12) UJND(12)

54----------

--494  J11294  J39  J58  J

--1240  J15764  J159  J173  J

620----------

400----------

11/12/16
11/12/16

09/12/16
09/12/16

09/12/16
09/12/16
09/12/16
09/12/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

07/11/16

DIAP-3-SS-F (2 ft)

DIAP-SS-S-F (2 ft) 
Dup

DIAP-SS-S-F (2 ft)

DIAP-SS-S-F (2 ft) 
Dup

DIAP-SS-S-F (2 ft)

DIAP-SS-N-F (3 ft)

DIAP-SS-WEST (2-
20 ft)

DIAP-SS-SOUTH 
(2-20 ft)

DIAP-SS-NORTH 
(2-20 ft)

DIAP-SS-EAST (2-
20 ft)

DIAP-SS-EAST (2-
20 ft) Dup

DIAP-SS-EAST (2-
20 ft)

WHO 2005 Toxicity 
Equivalence Quotien

(ng/kg)

Total Extractable 
Hydrocarbon
(mg/kg-dry)

Penta- chloro- 
phenol

(mg/kg-dry)

C19-C36, Aliphatic, 
Adjusted

(mg/kg-dry)

C11-C22, Aromatic, 
Adjusted

(mg/kg-dry)

C9-C18, Aliphatic, 
Adjusted

(mg/kg-dry)
Location ID Date Sampled



TABLE 3.  BACKFILL ANALYTICAL RESULTS
DIAMOND P RANCH

WEST YELLOWSTONE, MT

M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\2_Tables\3-201706_Backfill_TBL-3.xlsx 1 of 1

Location ID Date Sampled
Silver, Total 
(mg/kg-dry)

Arsenic, Total 
(mg/kg-dry)

Barium, Total 
(mg/kg-dry)

Cadmium, Total 
(mg/kg-dry)

Chromium, 
Total (mg/kg-

dry)
Lead, Total 
(mg/kg-dry)

Mercury, 
Total (mg/kg-

dry)

Selenium, 
Total (mg/kg-

dry)
DIAP-BKFL-DITCH 06/27/16 ND(5) 5 142 ND(1) 27 14 ND(0.5) ND(1)
DIAP-BKFL-POND 06/27/16 ND(5) 6 179 ND(1) 24 17 ND(0.5) ND(1)

MRH-BKFL-306 10/10/16 ND(0.494)UJ 2.55J 85.9 0.1J 4.17J 7.62 0.00267J 0.431J
MRH-BKFL-307 10/10/16 ND(0.481)UJ 2.24J 87.5 0.0897J 3.66J 7.14 0.00259J 0.336J
MRH-BKFL-308 10/10/16 ND(0.488)UJ 1.66J 61 0.0633J 2.75J 5.85 0.00121J 0.243J
MRH-BKFL-309 10/10/16 ND(0.48)UJ 2.76J 103 0.116J 4.98J 8.37 0.00269J 0.43J
DIAP-BKFL-01 08/10/16 ND(5) 6 56 ND(1) 9 7 ND(0.5) ND(1)

MT Background Threshold Values 0.3 22.5 429 0.7 41.7 29.8 NA 0.7
EPA RSL Residential 39 0.68 1,500 7.1 12,000 400 1.1 39
Notes: 

Bold values exceed screening level(s)  

Results reported on dry weight basis  

ND() - not detected (reporting limit)  

NA - not applicable

mg/kg - milligrams per kilogram

SSCLs - site-specific cleanup levels

Data qualifiers include:  

J - Estimated concentration

UJ - Estimated reporting limit



TABLE 4. GROUNDWATER SAMPLING RESULTS
DIAMOND P RANCH


WEST YELLOWSTONE, MT

MDEQ 7 for Groundwater 2 0.01 1 0.005 0.1 0.015 0.002

Notes:

Bold values exceed screening level(s)           

ND() - not detected (reporting limit)     

NA - not applicable                       

mg/L - milligrams per liter

ug/L - micrograms per liter

pg/L - picograms per liter

J- - Estimated concentration, possibly biased low

UJ - Estimated reporting limit

ProjectDirect: Analytical Groundwater Samples PK:2618 RK:51606 1 of 4

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)0.060.001--
------------3.19  J

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)0.060.001--
------------7.75  J

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)0.050.001--
------------0.183

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)ND(0.05)0.002--
------------0.0932

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)ND(0.05)0.002--
------------0.159

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)ND(0.05)0.002--
------------0.137

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)ND(0.05)0.001--
------------0.306

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)0.05ND(0.001)--
------------0.164

ND(0.0001)ND(0.001)ND(0.005)ND(0.001)0.06ND(0.001)--
------------5.8

04/24/17
04/24/17
04/24/17
04/24/17
09/12/16
09/12/16
09/12/16
09/12/16
04/24/17
04/24/17
09/12/16
09/12/16
04/24/17
04/24/17
09/13/16
09/13/16
04/24/17
04/24/17

MW-4 Dup

MW-4

MW-3 Dup

MW-3

MW-1

House

Mercury, 
Dissolved

(mg/L)
Lead, Dissolved

(mg/L)

Chromium, 
Dissolved

(mg/L)

Cadmium, 
Dissolved

(mg/L)

Barium, 
Dissolved

(mg/L)

Arsenic, 
Dissolved

(mg/L)
Total TEQ

(pg/L)

METALS
DIOXINS_FURA

NS
Location ID Date Sampled



TABLE 4. GROUNDWATER SAMPLING RESULTS
DIAMOND P RANCH


WEST YELLOWSTONE, MT

MDEQ 7 for Groundwater 0.05 0.1 670 NA 2,100 0.5 0.05

Notes:

Bold values exceed screening level(s)           

ND() - not detected (reporting limit)     

NA - not applicable                       

mg/L - milligrams per liter

ug/L - micrograms per liter

pg/L - picograms per liter

J- - Estimated concentration, possibly biased low

UJ - Estimated reporting limit

ProjectDirect: Analytical Groundwater Samples PK:2618 RK:51606 2 of 4

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.001)ND(0.001)
--------------

04/24/17
04/24/17
04/24/17
04/24/17
09/12/16
09/12/16
09/12/16
09/12/16
04/24/17
04/24/17
09/12/16
09/12/16
04/24/17
04/24/17
09/13/16
09/13/16
04/24/17
04/24/17

MW-4 Dup

MW-4

MW-3 Dup

MW-3

MW-1

House

Benzo(a)- pyrene
(ug/L)

Benzo(a)- 
anthracene

(ug/L)
Anthracene

(ug/L)
Acenaph- thylene

(ug/L)
Acenaph- thene

(ug/L)
Silver, Dissolved

(mg/L)

Selenium, 
Dissolved

(mg/L)

SVOCMETALS
Location ID Date Sampled



TABLE 4. GROUNDWATER SAMPLING RESULTS
DIAMOND P RANCH


WEST YELLOWSTONE, MT

MDEQ 7 for Groundwater 0.5 NA 0.5 50 0.05 130 1,100

Notes:

Bold values exceed screening level(s)           

ND() - not detected (reporting limit)     

NA - not applicable                       

mg/L - milligrams per liter

ug/L - micrograms per liter

pg/L - picograms per liter

J- - Estimated concentration, possibly biased low

UJ - Estimated reporting limit

ProjectDirect: Analytical Groundwater Samples PK:2618 RK:51606 3 of 4

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

04/24/17
04/24/17
04/24/17
04/24/17
09/12/16
09/12/16
09/12/16
09/12/16
04/24/17
04/24/17
09/12/16
09/12/16
04/24/17
04/24/17
09/13/16
09/13/16
04/24/17
04/24/17

MW-4 Dup

MW-4

MW-3 Dup

MW-3

MW-1

House

Fluorene
(ug/L)

Fluor- anthene
(ug/L)

Dibenz (a,h) 
anthracene

(ug/L)
Chrysene

(ug/L)

Benzo(k) fluor- 
anthene
(ug/L)

Benzo(ghi)- 
perylene

(ug/L)

Benzo(b)- fluor- 
anthene
(ug/L)

SVOC
Location ID Date Sampled



TABLE 4. GROUNDWATER SAMPLING RESULTS
DIAMOND P RANCH


WEST YELLOWSTONE, MT

MDEQ 7 for Groundwater 0.5 100 NA 830 1 NA NA

Notes:

Bold values exceed screening level(s)           

ND() - not detected (reporting limit)     

NA - not applicable                       

mg/L - milligrams per liter

ug/L - micrograms per liter

pg/L - picograms per liter

J- - Estimated concentration, possibly biased low

UJ - Estimated reporting limit

ProjectDirect: Analytical Groundwater Samples PK:2618 RK:51606 4 of 4

ND(0.1)ND(0.1)333ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)354ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------
--ND(0.1)1.2  J-ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------
--ND(0.1)ND(0.1) UJND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------
--ND(0.1)ND(0.1) UJND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------
--ND(0.1)ND(0.1) UJND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)ND(0.1)
--------------

04/24/17
04/24/17
04/24/17
04/24/17
09/12/16
09/12/16
09/12/16
09/12/16
04/24/17
04/24/17
09/12/16
09/12/16
04/24/17
04/24/17
09/13/16
09/13/16
04/24/17
04/24/17

MW-4 Dup

MW-4

MW-3 Dup

MW-3

MW-1

House

1-Methyl- 
naphthalene

(ug/L)

2-Methyl- 
naphthalene

(ug/L)

Penta- chloro- 
phenol
(ug/L)

Pyrene
(ug/L)

Phen- anthrene
(ug/L)

Naphthalene
(ug/L)

Indeno- (1,2,3-
cd) pyrene

(ug/L)

SVOC
Location ID Date Sampled



TABLE 5. GROUNDWATER FIELD PARAMETERS
DIAMOND P RANCH


WEST YELLOWSTONE, MT

Notes:

ProjectDirect: Analytical GW parameters PK:2618 RK:55815 1 of 1

24.065.2270.58.232746.69
52.95.877.99.69400.36.92

11.085.6580.89.441706.54
26.38810.4267.76.74

98.635.9572.67.24159.56.56
0.86.476.79.31331.56.82

6.516.2176.47.17345.37.37

04/24/17
09/12/16
04/24/17
09/12/16
04/24/17
09/13/16
04/24/17

MW-4

MW-3

MW-1
House

Turbidity, Field
(NTU)

Temperature
(oC)

Oxidation-Reduction 
Potential

(mV)
Oxygen, Dissolved

(mg/L)

Specific 
Conductance Field

(umhos/cm)
pH

(Std Units)
Location ID Date Sampled



TABLE 6. GROUNDWATER FLUID LEVELS

DIAMOND P RANCH


WEST YELLOWSTONE, MT

ProjectDirect: FluidLevel summary report fluid levels PK:2618 RK:56883 1 of 1

MW-1 9/13/2016 6620.11 21.21 6598.90 27.25
MW-1 4/24/2017 6620.11 23.79 6596.32 27.25
MW-2 9/13/2016 6620.98 17.81 6603.17 18.35
MW-2 4/24/2017 6620.98 18.26 6602.72 18.35
MW-3 9/12/2016 6622.15 18.21 6603.94 25.36
MW-3 4/24/2017 6622.15 20.32 6601.83 25.36
MW-4 9/12/2016 6621.84 18.72 6603.12 25.91
MW-4 4/24/2017 6621.84 22.01 6599.83 25.91

Location Date Measured

Measuring

Point


Elevation

Depth

to


Water
Water


Elevation
Depth


Gauged
(ft-msl) (ft-bmp) (ft-msl) (ft-bmp)



 

 

FIGURES



EXCAVATION

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

DIAMOND P RANCH CECRA FACILITY

WEST YELLOWSTONE, MONTANA

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

FIGURE  1

776-EXCAVPLAN-2016125/16/171" = 10'LDREP

EXPLANATION

0 10'

GROUNDWATER MONITORING WELL AND DESIGNATION

BUILDING OR OTHER STRUCTURE

SOIL SAMPLE LOCATION AND DESIGNATION

APPROXIMATE EXCAVATION BOUNDARY (JULY 2016)

CONFIRMATION SAMPLING SECTION

EXCAVATED SAMPLE LOCATION AND DESIGNATION

SUBSURFACE FLOOR SAMPLE LOCATION AND DESIGNATION

APPROXIMATE EXCAVATION BOUNDARY (SEPTEMBER 2016)

APPROXIMATE EXCAVATION BOUNDARY (NOVEMBER 2016)



GROUNDWATER POTENTIOMETRIC SURFACE MAP

SEPTEMBER 2016

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

DIAMOND P RANCH CECRA FACILITY

WEST YELLOWSTONE, MONTANA

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

FIGURE  2

776-PS-2016094/25/171" = 10'LDREP

EXPLANATION

0 10'

BUILDING OR OTHER STRUCTURE

DISSOLVED PCP PLUMEMONITORING WELL AND DESIGNATION

(SHOWING GROUNDWATER ELEVATION IN FT AMSL)

ESTIMATED GROUNDWATER FLOW DIRECTION

LINE OF EQUAL ELEVATION OF POTENTIOMETRIC

SURFACE (FT AMSL, DASHED WHERE INFERRED)

FEET ABOVE MEAN SEA LEVELFT AMSL

EXCAVATION (2016)

NOTE:

WELL MW-2 WAS NOT USED IN THE GENERATION OF

CONTOURS FOR THIS REPORTING PERIOD.



GROUNDWATER POTENTIOMETRIC SURFACE MAP

APRIL 2017

MONTANA DEPARTMENT OF ENVIRONMENTAL QUALITY

DIAMOND P RANCH CECRA FACILITY

WEST YELLOWSTONE, MONTANA

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

FIGURE  3

776-PS-2017044/25/171" = 10'LDREP

EXPLANATION

0 10'

BUILDING OR OTHER STRUCTURE

DISSOLVED PCP PLUMEMONITORING WELL AND DESIGNATION

(SHOWING GROUNDWATER ELEVATION IN FT AMSL)

ESTIMATED GROUNDWATER FLOW DIRECTION

LINE OF EQUAL ELEVATION OF POTENTIOMETRIC

SURFACE (FT AMSL, DASHED WHERE INFERRED)

FEET ABOVE MEAN SEA LEVELFT AMSL

EXCAVATION (2016)

NOTE:

WELL MW-2 WAS NOT USED IN THE GENERATION OF

CONTOURS FOR THIS REPORTING PERIOD.



 

 

ATTACHMENT A



ENVIRONMENTAL SERVICES• 

Land Disposal Restriction 
Notification Form 

Page: 1 of 1 

Printed Date :Jul 06, 2016 
====~~=i..:=-====~=====i=•=~-~==:===== . : =================================================-===================--===~:me •=2~=======~ 
MANIFEST INFORMATION ------------------------------------------------------------------------------r-----------------------------------------------------------· 

Generator : Montana Department of Environmental Quality ! Manifest Tracking Info. 
I 

Address: 2865 Targhee Pass Road (US Highway 20) j 009735447FLE 
West Yellowstone,MT 59758 : 

i 
EPA ID#: MTR O O O 2 0 9 3 0 4 : Sales Order No: 1602084633-001 

- LINE ITEM INFO RMA Tl ON ----------------------------------------------. -----------------------------------------------------------

Line Item: TPage No: ! Profile No: :Treatability Group: l LOR Disposal Category 
I I I I ------------------r-------------------r------------------r.-------------------------------,------------------· ----------------~---------1. : 1 1CH1154478 :NON-WASTEWATER l 2 (This is subject to LOR.) 
I I I I 
I I I t 
I I I I ----------------'"'--------------------L-------------------~-------------------------------~------------------------------------•-••••~----•• 

EPA Waste Code --------------------------------------------------------- ! EPA Waste SubCategmy _____________________________ _ 
F032 ! NONE 
~-----------------------------------------------------------------------------·--------------------------------------~------

I • 

Certification : Apphes to 
i Manifest Line 
i~ 
l 

---------------------------------------------------------------------------------------------------------------t-------------------Pursuant to 40 CFR 268. 7(a), I hereby notify that this shipment contains waste restricted under 40 CFR 11. 
Part 268. I 

I 
I 

I -----------------·--------·---·--------------------------•--•------------------------· •-----------------·--··----------·-I------------------
Waste analysis data, where available, is attached. 

Signature : ______ _2_~~--------· Print Name _____ J_~~~-~~f.!_ _____________ _ 
Title ; _____ j?~E...t--.f?.:~::~------- Date : 

_____ fllli~./..€?.. _______________ _ 



Please print or type. (Form designed for use on elite (12-pitch) typewriter.) Form Approved 0MB No 2050-0039 
UNIFORM HAZARDOUS 11 • Generator ID Number 

WASTE MANIFEST J4 
12, Page 1 of , 3. Emergency Response Phone 

,4.M()'8j T973m5r ;t4 7 FLE 
5. GeneralO!'s Name and Main119 Address GeneralO!'s Sile Address (if different lhan mamng address) 

Of . ' IS, .. 
I ''~1;ib~f,t< I Generalofs Phone 

6 Transporter 1 Company Name U,S. EPA ID Number 

f ., I ?? I 
' 

7 Transporter 2 Company Name U.S. EPA ID Number 

I 
8 Desagnaled Facihly Name and Sile Address U.S. EPA 10 Number 

I I r. 4 

I a . 
I Facility's Phone 

9a. 9ll US DOT Descriptioo (including Proper Shipping Name, Hazartl Class, ID Number, 10. Containers 11. Tolal 12.Unit 13, WasleCodes 
HM and Pad11ng Group (if any)) No. Type Quanlity WI.Nol. 

1 1 uo a: 
0 J Hr,,m;Pu .u I 

"r1 I y ~ 
w 

2. z 
w 
C> 

3. . 

4 

14. Special Handling lnstruciloos and Add1tJonal lnformaliOO 

15, GENERATOR'S/OFFEROR'S CERTIFICATION: I hl!feby declare thal the conlenlS of this consignment are fully and accuralely described above by the proper shl~ng name, and are dar.slfied, pacllaged, 
mar11ed and labeled/placarded, and are in all respects in proper cond'1tion for transport according to applicable intemetlonal and national govemmenlal regulations, If export shipment and I am the Primary 
Exporter, I certify thal the contenls of this cons19nment C011form to the terms of the altachad EPA Ack~edgment of Consent. 
I certify !hat the waste minimization slalemenl identiried in 40 CFR 262.27(a) (11 I am a large quanhty generator) or (b) (If I am a small quan~ty generator) is true. 

Generato(s/Ollero!'s Printed/Typed Name :,1gnarura """'"' uay rear 

I I I I 
...J 16. lntematlonal Shipments D Import lo U S • D Export from U.S. .... Port or entry/exit 
~ Transoorter siQnalure (for exPOrts onlvl: Dale leaving U S.: 
0::: 17. T ranspor1er Ackncwi!edgmenl of Receipt of Matenals w 
I- Transporter 1 Printed/Typed Name J Signature Month Day Year 
0::: /'L 0 } I I _I I .I I lrt 11.. .,J' t' /C-: f '.:,,I,' 
U) 
z Transporter 2 Pnnted/Typed Name Signature f ... MOllth Oay Year 
C( 

I I I I a: 
I-

) 
18. Discrepancy 

183. Discrepancy Indication Space D QuanUly Drype 0Residue D Partial Rejeciion 0 Full Rejeclion 

Manifest Reference Number: 

~ 18b. Allemate Facility (or Generator) U.S. EPA ID Number 
:::::; 

~ Facility's Phone: I 
C 18c. Signalure of Alternate Facn1ty (or Generator) Month Day Year w 
< I I I z 
C> 19. Hazardous Waste Report Management Method Codes (i.e .• codes for hazardous waste lreatment, disposal, arid recyding systems) en 
w 1. 

12' 
,3. 14. C 

l 20. Designated Fa(:H1ty Owner or Operator: Certification of receipt of hazardous materials covered by the manlf11s1 except as noted in Item 183 

Ponied/Typed Name Signalure Month Day Year 

I I I I 
" EPA Form 8700-22 (Rev. 3-05) Previous ed1Lions are obsole!e. GENERATOR'S INITIAL COPY 



ENVIRONMENTAL SERVICES• 

Land Disposal Restriction 
Notification Form 

Page: 1 of 1 

Printed Date :Jul 06, 2016 
,.-:.-===========================================--=============-===:====- ·=-=========·======:=-=-======-=========:::===-=-==========:ar...:.::a~~====-==-==__, 
MANIFEST INFORMATION 
---------------------------------------------------------------------------···r------------------------------------------------······------Generator : Montana Department of Environmental Quality ! Manifest Tracking Info. 

I 

Address: 2865 Targhee Pass Road (US Highway 20) : 009735448FLE 
West Yellowstone.MT 59758 : 

I 

' I 
EPA ID#: MTR 0 0 0 2 0 9 3 0 4 : Sales Order No: 1602084633-001 

- LI NE ITEM INFORMATION ----- ----------------------------------------· ------------------------------------------------------------

Line Item: TPage No: ! Profile No: r Treatability Group: l LOR Disposal' Category 
I I I I 

1. T1 1CH1154478 ;NON-WASTEWATER 12 (This is subject to LOR.) 
t I f I 
I I I I 
I I t I 

------------------"'--------------------~------------------.L----------------------------J---------------------------------------------· 
_EPA Waste Cgde -------------------------------------------------------- ! EPA Waste SubCategory ___________________________ _ 
F032 :NONE 

----------------------------------------------------------- -----------------~---------------------------------~------
Certification I I' : App1es to 

! Manifest Line 
! Items 
I 
1 

------------------------------------------------------------------------------------------------------------------------t------------------Pursuant to 40 CFR 268. 7(a), I hereby notify that this shipment contains waste restricted under 40 CFR 11. 
Part 268. l 

I 
I 
I 
I 

------------------------ --------------------------------- ----------------------------------- ________________________ J.. __________________ . 
Waste analysis data, where av~ttached. 

Signature : _______ ?_ ____________________ , Print Name l. ~ ... -- ti --------------------------------
Title : ____ (~.!!Jl.!:::'!.---IJ_':::i.~------- Date : -------~?:Ll.l;,Lif:! _______________ _ 



Please prinl or type. (Form designed for use on ellle (12-pltch) typewriter.) hJ, Form Approved. 0MB No. 2050-0039 

D: 
0 

~ 

UNIFORM HAZARDOUS 11. Generator 10 Number 

WASTE MANIFEST I q -, O" 
5. Generator's Name and Mailing Address 

, r 

General (s Phone ., 
Ii I ransporter 1 CompaJIY Name 

7 Transporter 2 Company Name 

8 Oe51gnated F ac11ty Name and Site Address 

J1h t R 1 

Facil sPhone 

9a 
HM 

9b US DOT Description ~nduding Proper Shipping Name, Hazard Class, ID Numbe<, 
and Packing Group ~f any)) 

(I ,.I ~-lnl I ·"' 
.. er11 ~CH O - £~\t- tic;eo O U. I t 

12. Page 1 of I 3. Emergency Respoose Phone 

GeneratO!'s s,te Address (if different than mafling address) 

I 
U.S. EPA ID Number 

I i:; 
U.S. EPA ID Number 

I 
U.S. EPA ID Number 

' . , 
I 

10. Conlainers 11. Tolal 12. Unit 
No. Type Quanttty Wt.Nol. 

13. Waste Codes 

. 
~ t--t:2,-. -----------------------------+-----+----+-----+----+----+---+----! 
w 
C> 

3, 

4, 

14 Special Handling lnstrucilons and Add1tJonal lnformatlOO 

l 

15. GENERATOR'S/OFFEROR'S CERTIFICATION: I hereby declare that the contents of lhls consignment are fully and accurately descnbed above by lhe proper shipping name, and are classmed, packaged, 
marked and labeled/placarded, and are ill all respects in proper condition for lransport according lo appUcable international and national govemmentaJ regulations. If export shipment and I am lhe Primary 
Exporter, I certify lhal tile contents of lhls consignmenl cooform to the lerms al the attached EPA Acknowledgment of Consenl 
I certify lhat the waste minimization slatemenl identified in 40 CFR 262.27(&) (if I am a large quantity generalor) or (b) (ff I am a small quantity generator) is true. 

Generato(s/Oflero(s Pnnted/Typed Name :,ignaiure MUIIUI uay rear 

I I I I 
..1 16. lntemabonal Shipmenls D 
i:,.. Import lo U.S. 0 Export from U.S. Port of entry/exit: __________________ _ 

~ T ransoorter signature (for exports oolv): Date leaving U.S.: 

ffi 17. Tran sporter Acknowledgment of Recelpl of Materials 
~ Transporter 1 Prinled/Typed Name s,gnalure Month oay Year 

~ , I 1, 7 I 1 I l t 
VJ ---....,......,,..,,......,....,.=--,-,-:--------------------..,.,-:-----------------------',,..,,..,.,,-~=--....,.,..-,--1 ::!i Transporter 2 Pnnted/Typed Name ::;ignalure t,lonth Day Year 

i: I I I I 

18a. Disaepancy Indication Space 1
18. Discrepancy 

~ 18b. Alternate F acil1ty (or Generator) 
..I 

D Quan!lty 0Residue D Partial Rejection D F~I Rejection 

Manifest Reference Number. 
U.S. EPA ID Number 

~ I - Fadhlv's Phone: fi:l 1-1 .... &c""."'sign--a"'1u""re .... o.,..f A""1t""em-a-1e_F.,..ac-n"",1-y ( .. o-r Ge=-ne_ra....,1-or .. ) --------------------------~~----------,.,.......,,-----::,---=---i Month Day Year 

< 
~ 1-1-9.-H-aza-rdou_s_Wa_st_e_R_epo_rt_Ma_n_age_m_e_nl_M_e_lh_od_C_od_es_(l-.e-.. -code-s_f_or_ha_i_a_rdou_s_w_as-te_trea_trne_n_~-d-isposa--l.-a-nd_recy_dl ___ ng_s_ys_te_ms_) _____________ ....,_ __ .._ _ __.,_--i 
~1---------''-----"-----.----'------------.-----"----''--'---"-------,...,....---------------i 
01. ll 11 

120. Deslgnaled Facility Owner or Operator: Cerllflcatton of receipt of hazardous malerials covered by lhe manWest except as noted in Item 18a 
Pnnted/T yped Name Signature 

I 

I I I 

14. 

Month Day Year 

I I I 
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolele, GENERATOR'S INITIAL COPY 



~ 

~!!ts 
ENVIRONMENTAL SERVICES-

Land Disposal Restriction 
Notification Form 

Page: 1 of 1 

Printed Date :Jul 06, 2016 
·-===--=======--===============-"==-::..::.=·-==-==·-=-==·==========·===-=-==-===:=-=·===,=·========= ~===---==-·=---.:-·-==•===========-c:::::-.-:::====~ 
MANIFEST INFORMATION 
-----------------------------------------------------------------------·-·----r·------------------------------------------------------------· 

Generator : Montana Department of Environmental Quality Manifest Tracking Info. 

Address: 2865 Targhee Pass Road (US Highway 20) 009735450FLE 
West Yellowstone.MT 59758 

EPA ID#: MT R O O O 2 0 9 3 0 4 Sales Order No: 1602084633-001 
-LINE ITEM INFORMATION----------------------------------------------------------------------------------·---------

---------------,-;----------------··r·------------------r.-------------------------------,---------------------· ·-----------------------Line Item: 1 Page No: : Profile No: :Treatability Group: : LOR Disposal Category 
I I t I --------•-•••-•••T·------------------r------------------•r.-------------------------------, -----------------------------••••--•••••••••-••-

1. : 1 1CH1154478 :NON-WASTEWATER : 2 (This is subject to LOR.) 
I I I I 
I I I t 
I I I I 

------------------L-------------------L-------------------~-------------------------------J------------------------------------••-•••••-• 
EPA Waste Code ---------------------------------------------------------- ! EPA Waste Subcategory ·--------------------------

_F032 ______________________ _________ __ _________________________________________ !NONE------------------------------...--------
' Certification : Applies to 
! Manifest Une 
! Items 
I 
I ----------------------------------------------------------------------------------------------------------------,.-------4·--------

Pursuant to 40 CFR 268.7(a), I hereby notify that this shipment contains waste restricted under 40 CFR ! 1. 
Part 268. I 

I 
I 
I 
I 

-------------------------------·----------------------------------------------------------------------------------------.!.------------------· Waste analysis data, where avai~ a~~-

Signature : ------~-'i-~--'------· Print Name z. ~~~tr 
--------------------------------

Title: _____ 2.r!!_;-d--~-- Date: ------~"Y-'P..~~---------------



Please print or type. (Form designed ror use on elite (12-pitch) typewriter.) Form Approved 0MB No 2050-0039 
UNIFORM HAZARDOUS , 1. Generalllr ID Number 

WASTE MANIFEST 1 . ' ' 
, 2. Page 1 of 13. Emergency Response Phone r- M~fcf~o/~~r4 5 0 FLE 

5. Generator's Name and Malling Address GeneratOf's Sile Address Qf different lhan maning address) 

~ 
' t . " O) I 

Gener.,to~s Phooe '?:&Wt.~ I 
6 Transpor1er 1 l,{lffipany Name U.S. EPA ID Number 

1111111\!litGI ~t'tv1n<. Cm, I ·' '3!J. !J :1 50 
7 Transporter 2 C0111pany Name U.S. EPA ID Number 

I 
8 Designated Faahty Name and Sile Address U.S. EPA ID Number 

~ -- r. 
Facility's Phone I I 
Sa. 9b. U.S DOT Description (mcluding Proper Shipping Name, Hazard Class, 10 Number, t D. Containers 11 . Total 12. Unit 13. Waste Codes 
HM and Packmg Group fd any)) No. Type Quantity WtNol. 

1 }t\lls:! SI) 0 0:: . ··-==-;-e- •• I 0 D H 
~ 

... ,..... ... . . I ,..,,, 
w 

2. z w 
(!) 

3. 

4. 

14. Special Handling lnstructloos and Add,Uooal lnf01111alion 

I II 

15. GENERAT0R'SJ0FFER0R'S CERTIFICATION: I hereby declare that the coolents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged, 
marked and labeled/placarded, and are In all respeots in proper coodilioo for transport according to appl'icable ln!emalional and national governmental regulalions. IJ export shipment and I am the Primary 
Exporter I certify that lhe contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent. 
I certify Iha! the waste mlnimizalion statement identified in 40 CFR 262.27(a) {if I am a large quantity generalor) or (b) (if I am a small quantity goneralor) is true. 

Generalor's/UfferOf's Pnntedffyped Name :;ignature MllflUl uay Year 

I l I I I ( 

...J 16. lntemallonal Shipments 0 Import to U.S . 0 Export from U.S. 
I 

j:.. Port of enlry/exit 
~ Transporter SJQneture (for exports oolv): Dale leavinq U.S.: 
0:: 17. Transporter Acknowledgment of Receipl of Materials 

~ Trans porter 1 Pnnled/T yped Name Signature MUl'lUl uay Year 
0 ,, I 17 I. I! t Q. 
en z Transporter 2 Pnnted/Typed Name Signature Montn uay year 
< 

I I I I 0:: 
I-

r 
1 B. Discrepancy 

18a. Discrepancy lndicalion Spoce 0 Quantity Drvpe OResidue 0 Partial Rejectlon 0 Fu! Rejection 

Manifest Reference Number. 

~ 18b. Alternate Facility (or Generator) U.S. EPAI0 Number 
:::i 
u 
~ F aclhtv's Phone: I 
0 18c. Slgnalure or Allernale Facmty (or Generalor) Month Day Year w 
~ I I I z 
(!) 19. Hezardous Waste Report Menagemenl Method Codes (i.e .. codes for hazardous waste lreatmenl, disposal, and recycling systems) v.i w 1. ,2. 

13' r 0 

j 20. Destgnaled Facility Owner or Operator: Certificalion of receipt of hazardous matenals covered by the manifest except as noted in llem 18a 
Printed(fyped Name Signature Month Day Year 

I I I I 
EPA Form B700-22 (Rev. 3-05) Previous editions are otisole!e. GENERATOR'S INITIAL COPY 



ENVIRONMENTAL SERVICES-

Land Disposal Restriction 
Notification Form 

Page : 1 of 1 

Printed Date :Jul 06, 2016 
~ ;;:~-=~=====~ --~~======= .· .. e""'l~; ·::::..:;::======== ===~ == ·~ ·. = ~== . --======•===:======:=========•=======~ --;ac:========~-~=-· 
MANIFEST INFORMATION 
----------------------------------------------------------------------------r---------------------------------------------·-----------··--· Generator : Montana Department of Environmental Quality Manifest Tracking Info. 

Address~ 2865 Targhee Pass Road (US Highway 20) 009735449FLE 
West Yellowstone,MT 59758 

EPA ID#: M T R O O O 2 0 9 3 0 4 Sales Order No: 1602084633-001 
-LI NE ITEM INFORMATION ------------------------------------------------------------------------------------------------ -- -
-----------------T-------------------,-------------------r,-----------------------------,----------------------------------•--==------
Line Item: : Page No: : Profile No: :Treatability Group: : LOR Disposal Category 

I I I I -----------------,-------------------r------------- --r.·------------------------,----· ·-------------------------------------1. :1 :CH1154478 :NON-WASTEWATER :2 (This issubjectto LOR.) 
l I I t 
f I I I 
I I I l 

-----------------·-------------------~------------------~----------------------------~----------------------------------------~-----· EPA Waste Code---------------------------------------------------------- ! EPA Waste SubCategory _____________________________ _ 

F032 ----------------------------------- ----------------------- ----------- ! NONE-------------------------------....-------

Certification 
I 

: Applies to 
! Manifest Une 
i Items 
I 
I --------------------------------------------------------------------------------------------------------------------t------~------------

Pursuant to 40 CFR 268.7(a), I hereby notify that this shipment contains waste restricted under 40 CFR j 1. 
Part 268. l 

I 
I 
I 
I 

- - --------------------------------------- -------------- -------------------------------------··· _______________ 1. _________________ _ 
Waste analysis data, where av Hable, is a ched. 

Signature : ______ J __ _ Print Name l . ~&u ·..u.- q 
--------------------------------

Title , ____ f_~-d:__../lO~-------· Date · _______ .a.Jt'.a?JLl~---------------
------------------------------- -------------------- ·---------------- --------- ~----------------------------------------· 



Please pnnt or type. (Form designed for use on elite (12-pitch) typewriter.) Form Approved. 0MB No. 2050-0039 

UNIFORM HAZARDOUS 11', G1meraloc ID Number 

WASTE MANIFEST ~R'=l.04 

, 2. Page 1 of 13. Emergency Response Phone r· McfoT~rr ~rsr4 4 9 FLE 
5. GeneralOl's Name and Mailing Address Genera!O!'s Sile Address (if dillerenl lhan mamng address) 

I ' f I , 
e d " 

. 
" ' ,. 

1 I Generato~s Phone ' t . .&m,r. 
fi Tran sporter 1 <,;ompany Name U.S. EPA ID Number 

mth \fJcil ~un"it;z. ln[.1 I '?.!!t!-?,;o 
7. Transporter 2 Company Name U.S. EPA ID Number 

I 
8. Designated Fac,llly Name and Sile Address U,S. EPA ID Number 

1l -Rn 1 

Facl 1ly s Phone. I 
9a. 9b US DOT Description (Including Proper Shipping Name, Haiard Class, ID Number, 10. Containers 11 . Total 12. Unit 13. Wasle Codes HM and Packmg Group ~f any)) No. Type QuanUty WI.Not , 

u ID, a:: 0 I:?," 0 l Tl\ Ul ?.H I 9EOO l - I ~V\ ~ _, 

UJ 
2. z 

UJ 
C!) 

3, 

4. 

14. Special Handling lnslruc:tions and Add11Jonal lnf0f11lllllon 

I 

15. GENERAT0R'S/0FFER0R'S CERTIFICATION: I hereby deciafe lhal the coolents of this conslgnment are fully and accuralely described above by the proper shl~ng name, and are classified, packaged, 
mBllled and labeled/placarded, and are in all respects In proper condition IOI transport according lo appllcable International and national governmental reguJallons. If export snlpmeol and I am lhe Primary 
Exporter, I certify thal the contents of this consignment confonn to !he tenns ol lhe altached EPA Acknowledgment of Consenl 
I certdy lhal the wasle minimization statement iden~fied in 40 CFR 262.27(a) (ii I am a large quanUty generator) oc (b) (If I am a small quanhty generaloc) is true. 

I Generator's/Offero(s Prinled11ypeo Name ::;19nature MUIIUI uay rear 

I I I I 
....I 16. I ntemational Shipments 

O 1mpootoU.S • D ~port from U.S. .,_ Port of entry/exit: 
~ T ransoorter sign a(ure (for exoorts onlv): Date leaving u.s~ 
a:: 17 Transporlef ACknOYiledgmenl of Receipt or Materials 
UJ 

~ Transport ,, 1 Pnnled~, / ::;l!JTialure Month Day Year 
0 I I I I D. '- ·. ,~e-~ ~ tn z Transporter 2 Pnnled/Typed Name rignalure MOOl/1 uay Year 
~ 

I 1 I ~ 
I-

l 
18. Discrepancy 

18a. Discrepancy lmficallon Space D Quantity Drype OResidue D Partlal Rejection D Fui Rejection 

Manifest Reference Number. 

~ 18b Atlemale Facility (oc Generator) U.S. EPA ID Number 
....I u 
tt. Facilitv's Phone: I 
C 18c. SigTialure or Nlemale Facllity (or Generator) Month Day Year UJ 

!ce I I I z 
C!) 

19. Hazardous Wasle Report Management Method Codes (I.e .. codes IOI hazardous waste lreatmeol, disposal, and recyding systems) in 
w 1. 

12" 13' 
14. C 

I 20. Deslgnaled Facllity C>Nner or Operator: Certirication or receipt or hazardous materials covered by the manifest except as noted In llem 1 Ba 

Pnnted/Typed Name Signature Monlh Day Year 

I I I I 
EPA Form 8700-22 (Rev. 3-05) Previous ecl1flons are obsolete. GENERATOR'S INITIAL COPY 



ENVIRONMENTAL SERVICES-

Land Disposal Restriction 
Notification Form 

Page: 1 of 1 

Printed Date :Jul 06, 2016 

===;=========================~.:.::===--====-=======--===================-=====-==--~===-~=-=,===============•a====~===-· 
MANIFEST INFORMATION -------------------------------------------·----------------------------------r----------------------------------------------------

Generator : Montana Department of Environmental Quality Manifest Tracking Info. 

Address: 2865 Targhee Pass Road (US Highway 20) 009735451FLE 
West Yellowstone.MT 59758 

EPA ID#: M T R O O O 2 0 9 3 0 4 Sales Order No: 1602084633-001 
-LI NE ITEM INFORMATION -------------------------------------------------------------------------------------------------- --
-----------------~------------------r-----------------r.-------- ----------------,---------------------------------------Line Item: : Page No: : Profile No: :Treatability Group: : LOR Disposal Category 

I I I I ----------------,.-------------------r-------------------r.-------------------------·----,---------------------------------------------1. : 1 :CH1154478 :NON-WASTEWATER : 2 (This is subject to LOR.) 
I t I J 
I I I J 
I I I I 

~--------------.. ------------------L-------------------~-------------------------------J-----------------------------------·••••••• 
EPA Waste Code --------------------------------------------------- ·--- ! EPA Waste SubCategory _____________________________ _ 
F032 i NONE 
--------------------------------------------------------------------------------'--------------------------------------....-------

Certification ! Applies to 
! Manifest Line 
!~ 
I 
I 

-------------------------------------------------------------------------------------------------,.-----------------Pursuant to 40 CFR 268. 7(a), I hereby notify that this shipment contains waste restricted under 40 CFR j1. 
Part 268, : 

I 
I 
I 
I 
I 

--------------------------------------------------------------------------------------------------------------------------·~----------,--Waste analysis data, where available, is attached. 

Signature : ____ :_,:2~---------· Print Name Z. i::> = .,.,._ t I 
--------------------------------

Title : ----------------------------- Date : 
____ f?.?{~J_<-,: _________________ _ 

-----------,--,----------- . ·---------------------------------------------------------------------·------,---· 



Please print or type. (Form designed for use on elite (12-pilch) typewri1er.) :It'; • fl Form Approved. 0MB No. 2050-0039 
UNIFORM HAZARDOUS 11. Generat!l( ID Number 

WASTE MANIFEST ~ n-. ,, .., 

l 2. Page 1 ol 13. Emergency Res~ Phooe r Mocr 97 :f5r4 51 FLE 
5. Generator's Name and Mailing Address - . 

Geneiato!'s Site Address OJ different lhan mailing address) 

I I I I ir . 
' - I 

Gene lor's Phone. 
I ~{5 .. .a ___ .,,..,- I 

6 Transporter 1 Company Name· . 
U.S. EPA ID Number 

• n,unt1,tl~1i ~ .. ,.,.,.n i,.,-. I • ".> -:>- •J r .. n 
7 Transporter 2 Company Name U.S. EPA ro Number 

l 
8. Designated Facility Name and Sile Address u.s. EPA ID Number 

.. . 
fl - I fi I 

Facih!'l"s Phone. I 
9a. 9b, U S DOT Desoiplion (including Proper Sh1pp1ng Name, Hazard Class, ID Numbel, 10. Containers 11. Tolal 12. Unit 13. Waste Codes 
HM and Padung Group (~ any)) No. Type Quantity WWol. 

1 
a: f\.., I I I A.91F.~UD. 0 I i . ' .,~ , I . ? 8 Ii. i !> o\ ,-.A. l , 

w 
2. z w 

(!) 

3. 

4. 

14. Speelal Handing lnstrucilons and Additional Information 

i 

15 GENERATOR'S/OFFEROR'S CERTIFICATION; I hereby declare that lhe cootents of this coosig11111ent are fully and accuralely described above by the prope1 shipping nama, and are dassifiad, packaged, 
marlled ana !abEled/pfacartled, and are ln all respects in proper condition for transpor1 according lo applicable intemallonal and national governmental regulatloos. If elq)ort shipment and I am lhe Primary 
Exporter, I certify thal lhe oontents of this consignment cooform lo the terms or the atlaclled EPAAck~edgment of ConsenL 
I certify that lhe waste mlnimizatlon statement idenUfred in 40 CFR 262.27(a) (~ I am a large quantily ge.nerator) or (b) [if I am a small quantity generator) is true. 

uenerators/unl!fOI s Prinledl I yped Name :;igna1ure """'"' uay rear 

I I I I -_, 16. lnlemalional Shipments D Import lo U.S. D Export from U.S. .... Port or entry/exit 
~ Transporter signature (for exoorts only): Date leavmg U.S.: 
a: 17. Transporter Ackna,o,1edgment or Receipt of Materials w 
I- Transporter 1 Printed/Typed Name :;1gna1ure MOnm uay · rear a: 
0 v;, jJ _, I 1~( I~ Ii!, 0. "'\. \ "1" I. _, 
U) 
z T ransporte1 2 Printed/Typed Name Signature Month Day Year 
<C 

I I I I a:: 
I-

l 
18. Discrepam:y 

18a. Dlwepancy Indication Space 
D Quantity D1ype DResidue D Partial Rejectioo D Full Rejection 

Manifest Reference Number. 

~ 18b. Altemale Facility (or Generalor) U.S. EPA ID Number 
~ u 
~ Faciuty's Phone: I 
0 18c. Signature of Alternate F aciUty (0( Generator) Monlh Day Year w 
~ I I I z 
(!) 

19, Hazardous Waste Report Management Method Codes (I.e .. codes for hazarooos waste trealmenl, disposal, and recydlng systems} in 
w 1. r 13 14· 
0 

j 20. Designated Facility ONner or Operator. Certlficalion of receipt a! hazarooos matenals coveroo by the manifest except as noted lo Item 18a 

Pnnled/fyped Name Signature Month Day Year 

I I I I 
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. GENERATOR'S IN1TIAL COPY 



INVOICE 
Invoice No 1001469460 

TASK 1602084633-001 -T&D (CH1154478 / CCRK) 

Manifest Item ID Description Manifest Manifest Billing Billing Unit Amount 

Info Qty UOM Qty UOM Price 

08 Jul 2016 

009735449FLE DISPSL/ soil contaminated with PCP 27,500 LBS 27,760.000 LBS 0.2600 $7,217.60 
1 CCRK (pentachlorophenol) 

CH1154478 
FEE-DISP Utah Hazardous Waste for Disposal 13.880 T 35.0000 $485.80 

009735449FLE TRAN TRANSPORTATION 1.000 EA 3,000.0000 $3,000.00 

009735450FLE DISPSL / soil contaminated with PCP 27,500 LBS 22,800.000 LBS 0.2600 $5,928.00 
1 CCRK (pentachlorophenol) 

CH1154478 
FEE-DISP Utah Hazardous Waste for Disposal 11.400 T 35.0000 $399.00 

009735450FLE TRAN TRANSPORTATION 1.000 EA 3,000.0000 $3,000.00 

009735451FLE DISPSL / soil contaminated with PCP 27,500 LBS 24,480.000 LBS 0.2600 $6,364.80 
1 CCRK (pentachlorophenol) 

CH1154478 
FEE-DISP Utah Hazardous Waste for Disposal 12.240 T 35.0000 $428.40 

009735451FLE TRAN TRANSPORTATION 1.000 EA 3,000.0000 $3,000.00 

ROLLWASH Washout of Rolloff, lntermodal or Dump 3.000 EA 256.0000 $768.00 
Trailer 

10 Jul 2016 

009735447FLE DISPSL/ soil contaminated with PCP 27,500 LBS 1.000 MIN 5,520.0000 $5,520.00 
1 CCRK (pentachlorophenol) 

CH1154478 

FEE-DISP Utah Hazardous Waste for Disposal 7.560 T 35.0000 $264.60 

009735447FLE TRAN TRANSPORTATION 1.000 EA 3,000.0000 $3,000.00 

009735448FLE DISPSL / soil contaminated with PCP 27,500 LBS 24,440.000 LBS 0.2600 $6,354.40 
1 CCRK (pentachlorophenol) 

CH1154478 
FEE-DISP Utah Hazardous Waste for Disposal 12.220 T 35.0000 $427.70 

009735448FLE TRAN TRANSPORTATION 1.000 EA 3,000.0000 $3,000.00 

ROLLWASH Washout of Rolloff, lntermodal or Dump 2.000 EA 256.0000 $512.00 
Trailer 

FEE Recovei;x Fee 491670.300 EA 0.1000 $41967.03 

SUBTOTAL $54,637.33 

TAX $0.00 

TASK TOTAL $54,637.33 

TASK 1602084633-002 • ROLLOFF BINS & ACCESSORIALS 

Manifest Item ID Description Manifest Manifest Billing Billing Unit Amount 

Info Qty UOM Qty UOM Price 

07 Jul 2016 

EO Equipment Operator 4.000 HR 0.0000 No Charge 

EO Equipment Operator 8.000 HR 0.0000 No Charge 
LINRO Rolloff Poly Liner 5.000 EA 68.0000 $340.00 

DROP Drop off fee 2.000 EA 2,250.0000 $4,500.00 

08 Jul 2016 

EO Equipment Operator 8.000 HR 0.0000 No Charge 

EOOT Equipment Operator, Overtime 6.000 HR 0.0000 No Charge 

Invoice Date: 28 Jul 2016 Page 2 of 3 



INVOICE 
Invoice No 1001469460 

TASK 1602084633-002 - ROLLOFF BINS & ACCESSORIALS 

Manifest Item ID Description Manifest Manifest Billing Billing Unit Amount 

Info Qty UOM Qty UOM Price 

DROP Drop off fee 1.000 EA 2,250.0000 

11 Jul 2016 

ROLLOFF Container Rental: #CHRT25114 5.000 DAY 10.0000 
07/07/2016 - 07/11/2016 

ROLLOFF Container Rental: #CHRT27259 4.000 DAY 10.0000 
07/08/2016 - 07/11/2016 

ROLLOFF Container Rental: #CHRT25331 5.000 DAY 10.0000 
07/07/2016 - 07/11/2016 

12 Jul 2016 

ROLLOFF Container Rental: #CHRT25196 6.000 DAY 10.0000 
07/07/2016 - 07/12/2016 

ROLLOFF Container Rental: #CHRT27268 5.000 DAY 10.0000 
07/08/2016 - 07/12/2016 

FEE Recovery Fee 7,340.000 EA 0.1000 

SUBTOTAL 

TAX 

TASK TOTAL 

Invoice Date: 28 Jul 2016 

$2,250.00 

$50.00 

$40.00 

$50.00 

$60.00 

$50.00 

$734.00 

$8,074.00 

$0.00 

$8,074.00 

Page 3 of 3 



REMIT TO: 
Clean Harbors Env. Services 
PO Box 3442 
Boston, MA 02241-3442 

EIN: 04-2698999 

SOLD TO: 
Daryl Jensen 
Trihydro Corporation 
2707 Broadwater Ave 
Helena, MT 59601 - 0000 

Job Description: T&D (CH1154478 / CCRK) 

10Jul2016 1602084633-001 DISPOSAL 

12 Jul 2016 1602084633-002 GENERAL 

INVOICE 
Invoice No 1001469460 

T&D (CH1154478 / CCRK) 

OFFICE: 
Clean Harbors Environmental Service, 
Inc. 
2150 North 470 East 
Tooele, UT 84074 
(435) 843-4840 

If you have any questions regarding this invoice, pleas 
contact your customer service representative at th 

telephone number listed abov 

JOB SITE/GENERATOR: 
Montana Department of Environmental 
Quality 
2865 Targhee Pass Road (US Highway 
20) 
West Yellowstone, MT 59758 - 0000 

*" Payable In USO funds .. 

$54,637.33 

ROLLOFF BINS & ACCESSORIALS $8,074.00 

SUBTOTAL $62,711.33 

TAX $0.00 

PLEASE PAY THIS AMOUNT -+ INVOICE TOTAL $62,711.33 

REMIT PAYMENT BY -+ DUE DATE 12Aug 2016 

Invoice Date: 28 Jul 2016 

Interest will be charged at a rate of 1.5% per month for all past due amounts. 

PLEASE RETURN A COPY OF INVOICE WITH PAYMENT· THANK YOU Page 1 of 3 



Please print or type. (Form designed for use on elite (12-pitch) typewriterJ~ 1. 70292ifl9tl s< PPW r\ :;o/ 2017 Form Approved 0MB No 2050-0039 
UNIFORM HAZARDOUS 11. Generator ID Number 

WASTE MANIFEST M I R O O O 2 0 9 3 0 4 
12. Page 1 of 13. Emergency Response Phone 

1 lSOOl 483-371.8 r· Manfj5:fo3Ncr1 1 7 4 FLE 
5. Generators Name and Mailing Address Generator~ Site Address (if different than mailing address) 

Ut) 111001'11 ot 1 lfltonrl'lt nml \lt1t1bJy #()7 /Jrn.t}iA.;AYt'r AIM. 
gh .. t Pa f n"'dlU H1~h11'ilil1 ' ~ ~I,, ,A-IT, ~,,01 w tooe MTb'9/ l I A( , ., n 

Generators Phone: ,4 Ot. \ i~,~...A 11$.\t) A! ''/.4/ .1- /7 
6. Transporter 1 Company Name U.S. EPA ID Number -- m tl'Jtrl):UU!:fltill t! I S h1 I MAOO.,J9..:;2 ,250 
7. Transporter 2 Company Name U.S. EPA ID Number 

I 
8. Designated Facility Name and Site Address U.S. EPA ID Number 

rbo, A onift1 l\ 
UI09R1.S5:11.:1. 77 orth Atm•r. fload 

Fac1hty's ~one: ' ! $40 >,.: I '" --j\ .n :J• """' ·-·-.. --- _,... .. .. 
9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 
HM and Packing Group (if any)) Quantity Wt.Nol. 

13. Wasle Codes 
No. Type 

1 £0 12.t---t--et:: 2' •• AJ'.fl>OtJ~ WA.SlE, UQIUO, ~I O.S. 0 

~ X Af.HI OR PH£.NOit H. PO UI 
Oc.JI /JI 0 '1"),<'., b w 

2. z w 
(!) 

~ 

3, 

I 
I 
' 4 

14 Special Handling Instructions and Add1t1onal Information 

15. GENERATOR'S/OFFEROR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are ciassmed, packaged, 
marked and labeled/placarded, and are 1n all respects in proper cond1t1on for transport according to applicable international and nalional governmental regu'allons. If export sh pment and I am the Pnmary 
Exporter, I certify that the conlenls of this consignment conform to the terms of the attached EPA Acknowledgment of Consent. 
I certify that the waste minimization statement identified in 40 CFR 262 27(a) (11 I am a large quanlity generator) or (b) (11 I am a small quantity generator) 1s true 

> f Generators/Offerers Printed/Typed Name < :;1gnature MOnlh uay Year 

~-- -, lt'6 IA- II' ,. 
...I 16. International Shipments 

D Import to U S . D Export from U.S t,- Port of entry/exit: 
2l: Transporter siQnature (for exports onlv)· Date leavmo U.S.: 
et:: 17. Transporter Acknowledgment of Receipt of Materials .r / 
w - I 
I- Trans,1 Printed/Typed Name R.,, 

:;1gnature M' ~ / 
Montn uay Year 

et:: 
0 C I (_ .IY.~ ld l/4 ln CL 

,t - n, 1,.,~ / ,:J J;,, r ,_ en z Trar1!;poner'2 Pnn!ed/Typeo"N'/ . Signature / 
, -- Month uay Year 

~ I I I I I-

l 
18. Discrepancy 

18a. Discrepancy Indication Space 
D Quantity DType 0Res1due D Partial Re1ect1on D Full Rejection 

Manifest Reference Number: 

~ 18b. Alternate Facility (or Generator) U.S. EPA ID Number 
:::i u 

I ~ Facilitv's Phone: 
C 18c. Signature of Alternate FaCJ 1ty (or Generator) Month Day Year w 
< I I I z 
(!) 

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems) en w 1. 
12 13 

14 
C 

l 20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in Item 18a 
Printed/Typed Name Signature Month Day Year 

I I I I 
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. GENERATOR'S INITIAL COPY 

fil'S f)as lb" ,,1,pmimatt!' prmlil~ f!)r imd 1111ff •~~ept ttw tQ;1•t0 the gem?rt1lor is 6'"1tspmj 



··-~ 
fl!~!tf,.~ 
t:w.mmtH',n:«t4't Sf.(i'i;J)CEi"• 

Land Disposal Restriction 
Notification Form 

Page: 1 of 1 

Printed Date :Jun 12, 20-17 

MANI FEST I NFORMA Tl ON -----------------------------------------------------------------------------
-------------------------------------------------------··-r------- -----------------------------------

Generator · Montana Department of Environmental Quality ! Manifest Tracking Info. 
I 

,O,ddress 2865 Targhee Pass Road (US Highway 20) ! 010307174FLE 
West Yellov,stone,MT 59758 l 

I 
I 
I 
I 

-------~~~~~--~-~-~_?_£3..~-~E-~~~-~---------------------i _______ ~a~:.5-~~~e_r_~~--~~-~~_!~~~------------
LINE ITEM INFORMATION ------------...,.-:-------------~------------r---------------------~------------------------------------
Line !tem: : p.3ge No: : Profile No. :Treatability Group: : LOR Disposal Category 
------------+-------------~------------~---------------------~-------~--------------------------1. ; 1 : CH1451751 ;WASTEWATER 12 (This is subject to LOR.) 

I I I I 
I J I I 
I I 1 J ____________ .,_ ____________ ..J.... ____________ 1. _____________________ .J _______________________________ _ 

EPA Waste Code ________________________________________ ,! EPA Waste SubCate_g_o~---------------------

F032 !NONE 
--------------------------------------------------------------------------------

Certification 
I 

! Applies to 
I Manifest Line 
! Items ,--
' ---------------------------·-------------------------------------------------------;-------------

Pursuant to 40 CFR 268.7(a), I hereby notify that this shipment contains waste restricted under 40 CFR 11. 
Part 268. ! ___________________________________________________________________________ l ___________ _ 
W~ste analysis data, whe~~ched. 

Signature : ----------------------------· Print Name 
____ ]_ __ >-~;~~::!! ______________ _ 

Title : ___ k~~~----------------· Date : 
_D _____ ln.1i~f.t._7;_ ______________ _ 



 

 

ATTACHMENT B



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

QTY. UNIT 

35520 
10040 
25480 
DESCRIPTION 

12.74 TON Contaminated Soil 

Winter hours 11 /1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

:SIi e lll,;K.1:. 1 uHIU 

01 00668879 

DATE IN DATE OUT TIME IN TIME OUT 

07/08/16 07/08/16 14:11 14:42 

LB Inbound - Charge ticket 
LB 
LB 

RATE EXTENSION 

27.000 344.00 

• • •• - · -- - - -- - - - -- ~· - · -- - • ..., ..., , , .., , , '"",__, • ., ".- n,ro , ..,.,,..., , ., , -, Clr" fl. lATI I DC 

VVt:.IUMMl-\.i:l I t;"M 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 344.00 

NET AMOUNT 

CHANGE 

C 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

QTY 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 

Net Wei ht 
UNIT 

75260 

34280 
40980 
DESCRIPTION 

20.49 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 

Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30. 

406-582-2495 

Comment DEMPSEY CREEK 

LB 
LB 
LB 

v,, .... 

01 00668878 

DATE IN DATE OUT TIMEIN TIMEOUT 

07/08/16 07/08/16 14:10 14:42 

28 9038A 

Inbound - Charge ticket 

RATE EXTENSION 

27.000 553.00 

- ---· - ...... .. , __ _.,.,.,, • n ,-.. , , .. , ... l"'l"'\~ \ I A DC , n ,n\ 100 i'.71..7 ~ r~NATI JA~ 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 553.00 

NET AMOUNT 

553.00 
lENDERFn 

CH~• K ND. 

,. 



LOGAN LANDFILL 
PO BOX461 
THREE FORKS, MT 59752 

::,11r:c 

01 

DATE IN 

07/09/16 

11\,.,t\.~ l "'""·' 
00669229 

DATE OUT TIMEIN TIMEOUT 

07/09/16 14:00 14:42 
000329 Trihydro Corporation 

1252 Commerce Or 
Laramie WY 82070 28 3691A 

QTY. 

23 .14 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

84180 
37900 
46280 

UNIT DESCRIPTION 

TON Contaminated Soil 

Winier hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

LB 
LB 
LB 

-- - - - ---- -· -·--· ......... ~ • .-.n, •• • ......... ~ .. , . "..., ,n,n, .,nn ~it.Pf Cl~~JI\TI ICC:: 

Inbound - Charge ticket 

RATE EXTENSION 

27.000 625.00 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 625.00 

NET AM OU NT 

625.00 
TENDERED 

CHANGE 

CHECK NO. 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

QTY. 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

UNIT 

31000 
9900 

21100 
DESCRIPTION 

10.55 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

LB 
LB 
LB 

· H ,.t f\L.. f 

01 00669230 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE 

07/09/16 07/09/16 14:01 14:43 

Inbound - Charge ticket 

RATE EXTENSION FEE 

27 .000 285.00 0.00 

ROLL OFF 

TOTAL 

285.00 

NET AMOUNT 

285.00 
TENDERED 

CHANG!= 

CHECK NO. 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

83260 
37960 
45300 

ClY UNIT DESCRIPTION 

22.65 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5 :00, Sat 7-4:30 . 
406-582-2495 

Comment REPOSE EXCAVATION 

LB 
LB 
LB 

SITE TICKET GAIO 

01 00668972 

DATE IN DATE OUT TIME IN TIME OUT 

07/09/16 07/09/16 07:44_. 

lnb0und - Charge ticket 

RATE EXTENSION 

27.000 612.00 

VVttuHMA~ I t:H 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 612 00 

NET AMOUNT 

612.00 
TENDERED 

r HAN1,~ 

.• M.-CKND 

.... 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 33620 LB 
Scale 2 Tare Wt. 9860 LB 
Net Weight 23760 LB 

QTY UNIT DESCRIPTION 

11 .88 TON Co-ntaminaled Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00 , Sat 7-4:30. 
406-582-2495 

::ltlt 111.,1<.tl W:"iCU.:IIMMM~ I t:n 

01 00668973 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE ROLL OFF 

07/09/16 07/09/16 07:45 08:33 

Inbound · Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 321 .00 0.00 321 .00 

NET AMOUNT 

321 .00 
TENDERED 

CHANGE 

CHECK NO 

\. 
••••• - · ............. - ......... .-.- ... _.,,.,,..,_. ,_.... ro • ...,,.... , •• ,. ,......,.,,_., ... , " '"' ·n1f'l 1 -.nn r-.r"" c 1r.::. ... 1ATl ICC 
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LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weiciht 

QTY UNIT 

82380 
34440 
47940 
DESCRIPTION 

23.97 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment DEMPSEY CREEK 

:,;111: 111.,1\1: I \;,H IV 

01 00669246 

DATE IN DATE OUT TIME IN TIME OUT 

07/09/16 07/09/16 14:12 14:46 

28 9038A 

LB Inbound - Charge ticket 
LB 
LB 

' RATE EXTENSION 

27.000 647.00 

•• ,. , . ..,....,. ....,..,. ,.. ,.....,. ... ...., ... .,. .,......,.,.. ,..,,...~ .,,.. ,. .-..-. •• , , ,. ,.."-.-,, ,. " ,.. .,n,n, -rnn , ..., ,..., C!lr".'-J\11\TI 10~ 

86 

VEHICLE ROLL OFF 

' 

FEE TOTAL ' 
0.00 647 00 

NET AMOUNT 

647.00 
TENDERED 

:t-tt-C : K NC 

J 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

QTY 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 

34860 
9880 

12.49 TON Contaminated Soil 

Winter hours 11 /1-4/30 Mon-Sat 7·30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30 
406-582-2495 

LB 
LB 

...,., '- , ,v,, ...... 

01 00669247 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE ROLL OFF 

07/09/16 07/09/16 14:13 14:47 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 337.00 0.00 337.00 

NET AMOUNT 

H E 

H 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 T rihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

QTY 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

UNIT 

77040 

36280 
40760 
DESCRIPTION 

20.38 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment DEMPSEY CREEK 

LB 
LB 
LB 

SITE 1 TICKET uHIU VVt:.ll:iMMA::. I CH 

01 00668974 86 

DATE IN DATE OUT TIMEIN TIMEOUT VEHICLE ROLL OFF 

07/09/16 07/09/16 07:45 08:30 

28 9038A 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 550.00 0.00 550.00 

. . 
550.00 

C G 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 T rihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

QTY UNIT 

32160 
10200 
21960 

DESCRIPTION 

10.98 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5 :00, Sat 7-4:30. 
406-582-2495 

..::, • 1c I IVt'\L I 

01 00668975 

DATE IN DATE OUT TIME IN TIME OUT 

07/09/16 07/09/16 07:46 08:30 

LB Inbound - Charge ticket 
LB 
LB 

RATE EXTENSION 

27.000 296.00 

- -- --- ............. ,., ...... . ...... . .,...._ ~ . n~ , II. I .I. ,..,....._,..., , ., nc ,n1n~ ,on ,c:;-,i;:; c::.1nf\l 6TI l~I=" 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 296.00 

296.00 

NG 

HECK NO 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

QTY UNIT 

73800 
34540 
39260 
DESCRIPTION 

19.63 TON Contaminated Soil 

mter hours 11 1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5 :00, Sat 7-4:30. 
406-582-2495 

Comment DEMPSY CREEK CONSTRUCTION 

l:1111: IIL.1'11:1 U H IU 

01 00669338 

DATE IN DATE OUT TIME IN TIME OUT 

07/11/16 07/11/16 08:27 09:08 

LB Inbound - Charge ticket 
LB 
LB 

RATE EXTENSION 

27.000 530.00 

- ~ •• -- - ·~ -- - ... _ .., .,. ,.._ ,.._ ,-..,,-..,..ol'l"T"I 1n~ 

VVt:11.>nMAo, I t:M 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 530.00 

NET AMOUNT 

530.00 
TENDERED 

CHANGE 

CHECK NO 

. 



LOGAN LANDFILL 
PO BOX461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt 
Scale 2 Tare Wt. 
Net Wei ht 

31860 
10500 
21360 

QTY UNIT DESCRIPTION 

10.68 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment DEMPSY CREEK CONSTR 

LB 
LB 
LB 

O:, I I C 1tv"C ' 

01 00669339 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE ROLL OFF 

07/11/16 07/11/16 08:28 09:09 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 288.00 0.00 288.00 

' . 

E 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

82980 
38060 
44..920 

QTY. UNIT DESCRIPTION 

22.46 TON Contaminated Soil 

Comment REPOSE EXCAVATION 

LB 
LB 
LB 

SITE TICKET GAIO 

01 00669328 

DATE IN DATE OUT TIME IN TIME OUT 

07/11/16 07/11/16 08:05 09:11 

Inbound - Charge ticket 

RATE 

27.000 

Wtcll;i1"1MAti I tcH 

86 

VEHICLE ROLL OFF 

FEE TOTAL 

0.00 606.00 

. . 
606 00 

DER D 

HANGE 

CHECK NO 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 T rlhydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

QTY. UNIT 

29460 ,. 

11720 
17740 
DESCRIPTION 

8.87 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1 -10/31 M-F 7:00-5:00, Sat 7-4:30 . 
406-582-2495 

Comment REPOSE EXCAVATION 

~ l lt: 111,;Kt: I \:IHIU 

01 00669329 

DATE IN DATE OUT TIME IN TIME OUT 

07/11/16 07/11/16 08:06 09:11 

LB Inbound - Charge ticket 
LB 
LB 

RATE EXTENSION 

27.000 239.00 

•• ••• • _ _. - -- - -- --- - ·---- -- . - - .. 9~, ,....,. ........,,, • .-..-. "" ' " -.I'll " r-.,.,. C"t l""t.. l ATI IO C 

86 

VEHICLE 

FEE 

0.00 

ROLL OFF 

TOTAL 

239.00 

NET AMOUNT 

239.00 
TENDERED 

CHANGE 

CHECK NO. 

,J 



LOGAN LANDFILL 
PO BOX461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

QTY, UNIT 

33060 
9780 

23280 
DESCRIPTION 

11 .64 TON Contaminated Soil 

Winter hours 11/1 -4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment REPOSE EXCAV 

LB 
LB 

B 

SITE TICKET GRID WEIGHMASTER 

01 00683117 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE ROLL OFF 

09/12/16 09/12/16 14:27 14:46 

28 3691ATR 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 314.00 0.00 314.00 

NET AMOUNT 

~1A nn 
TENDERED 

CHANGE 

CHECK NO. 

' 



LOGAN LANDFILL 
PO BOX461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

Scale 2 Gross Wt. 
Scale 2 Tare Wt. 
Net Weight 

l 

• 
' 

_./' 

80460 
37900 
42560 

QTY UNIT DESCRIPTION 

21 .28 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment REPOSE EXCAV 

LB 
LB 
LB 

:::ill I:; I lvl\t:.I l.:JHIU VVCl\.;JMMf\O:, I CM 

01 00683116 86 

DATE IN DATE'OUT TIMEIN TIME OUT VEHICLE ROLL OFF 

09/12/16 09/12/16 14:25 14:45 

28 3691A 

Inbound - Charge ticket \ 

RATE EXTENSION FEE TOTAL 

27.000 575.00 0.00 575.00 

t 

• 
. .. 

J .. .. , 

NET AMOUNT 

575.00 
TENDERED 

CHANGE 

CHECK NO 

,/ 



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
12·52 Commerce Dr 
Laramie WY 82070 

Scale 1 Gross Wt. 83020 LB 
Scale 2 Tare Wt. 36980 LB 
Net Weight 46040 LB 

QTY. UNIT DESCRIPTION 

23.02 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment WASTE TRACKING 

SITE TICKET uHIU VYCIUnMM" Jen 

01 00695388 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE ROLL OFF 

11/12/16 11/12/16 12:09 12:40 

28 3691A 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 622.00 0.00 622.00 

NET AMOUNT 

622.00 
TENDERED 

CHANGE 

CHECK NO. 

WW6TI TO REORDER CONTACT CAROLINA SOFTWARE [910) 799-6767 SIGNATURE _________________ _ 
,I 



LOGAN LANDFILL 
PO BOX461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

QTY. 

Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

UNIT 

28680 
9700 
18980 
DESCRIPTION 

9.49 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4·30. 

406-582-2495 

Comment WASTE TRACKING 

LB 
LB 
LB 

01 00695389 86 

DATE IN DATE OUT TIME IN TIME OUT VEHICLE 

11/12/16 11/12/16 12:10 12:40 

Inbound - Charge ticket 

RATE EXTENSION FEE 

27.000 256.00 0.00 

WW6Tl TO REORDER CONTACT CAROLINA SOFTWARE (9l0) ?g;Jf>?6? SIGNATURE _________________ _ 

-

ROLL OFF 

TOTAL 

256.00 

NET AMOUNT 

256.00 
TENDERED 

CHANGE 

CHECK NO 

r 
'-



LOGAN LANDFILL 
PO BOX 461 
THREE FORKS, MT 59752 

000329 Trihydro Corporation 
1252 Commerce Dr 
Laramie WY 82070 

85700 LB Scale 1 Gross Wt. 
Scale 2 Tare Wt. 
Net Wei ht 

45800 LB 

QTY. UNIT 

19.95 TON Contaminated Soil 

Winter hours 11/1-4/30 Mon-Sat 7:30-4:30 
Summer hours 5/1-10/31 M-F 7:00-5:00, Sat 7-4:30. 
406-582-2495 

Comment TRIHYDRO WASTE TRACKING 

i:21 1C 111.,1'.t: I VVt:IUMMA::> I t:M 

01 00695381 86 

DATE IN DATE OUT TIMEIN TIMEOUT VEHICLE ROLL OFF 

11/12/16 11/12/16 11:59 12:17 

28 9114A 

Inbound - Charge ticket 

RATE EXTENSION FEE TOTAL 

27.000 539.00 0.00 539.00 

NET AMOUNT 

i:;~a nn 
TENDERED 

CHANGE 

WW6TI TO REORDER CONTACT CAROLINA SOFTWARE (910) 799-6767 SIGNATURE __ ;1-+--_J_ ,_1_i_lJ/Jf ___ rl----__ -_______ _ 
CHECK NO. 

.. I 
I 

I 



°'"~(l of Environmenta l Quality t_. 

Julyl,2016 

Via Email 

Andrew Vann 
Trihydro Corporation 
1252 Commerce Drive 
Laramie, WY 82070 

Subject: 

Dear Andrew: 

Diamond P Ranch CECRA Facility, West Yellowstone, Montana - Disposal 
Approval/No Longer Contained In Determination 

The Montana Department of Environmental Quality (DEQ) received an email dated June 24, 
2016, from Trihydro Corporation providing analytical data, disposal facility correspondence, and 
a memorandum requesting a no longer contained-in determination for pentachlorophenol (PCP) 
in soil to be excavated and disposed offsite as part of an interim remedial action at the Diamond 
P Ranch CECRA Facility (Facility). DEQ has elected to treat the PCP-contaminated soil at this 
Facility as F032 listed RCRA hazardous waste. 

For the soil in question, a total of 18 characterization samples were collected, of which all were 
analyzed for RCRA 8 metals, polycyclic aromatic hydrocarbons (PAHs), and PCP. Seven of the 
20 samples were analyzed for extractable petroleum hydrocarbons (EPH), and nine of 20 
samples were analyzed for dioxins/furans. PCP was detected in 16 of the samples with 
concentrations ranging from 0.0064 milligrams per kilogram (mg/kg) to 60 mg/kg. 

In comparing the PCP detected concentrations for soil samples to the universal treatment 
standards, all detected concentrations (ranging from 0.0064 mg/kg to 60 mg/kg) were below the 
acceptable level of 7 4 mg/kg. Each soil sample was also below the construction worker direct 
contact site-specific screening level (SSSL) for PCP. However, four of the 18 samples exceeded 
both the PCP residential direct contact and leaching to groundwater SSSLs for the Facility of 5.0 
mg/kg and 0.68 mg/kg, respectively. Three additional samples exceeded only the PCP leaching 
to groundwater SSSL for the Facility. Finally, four of the nine samples analyzed for 
dioxins/furans exceeded the residential direct contact SSSL of 34.4 nano grams per kilogram 
(ng/kg), leaching to groundwater SSSL of 66.64 ng/kg, and construction worker direct contact 
SSSL of 455 ng/kg. One sample exceeded only the dioxins/furans residential direct contact 
SSSL of 34.4 ng/kg. 

As a result of these exceedances, Trihydro provided additional information from the proposed 
offsite disposal facility , Gallatin Solid Waste Management District (GSWMD) Logan Landfill. 

Steve Bullock, Governor I Tom Livers, Director I P.O. Box 200901 I Helena, MT 59620-0901 I (406) 444-2544 I www.deq.mt.gov 



Andrew Vann 
July 1, 2016 
Page 2 of2 

On June 24 and June 29, 2016, Jim Simon, District Manager of GSWMD, verified in writing that 
the contaminated soil will be disposed at the Logan Landfill in the active Class II cell lined with 
60 mil high-density polyethylene and geo-synthetc bentonite pad that includes a leachate 
collection system where leachate is managed through evaporation and recirculation to prevent 
contaminants leaching to groundwater. In addition, Mr. Simon stated that the contaminated soil 
will be covered with municipal solid waste and compacted. The contaminated soil and overlying 
compacted municipal solid waste will then be covered with daily cover soil as per the facility 
operation and maintenance and DEQ Class II facility requirements. Such covering of the 
contaminated soil will prevent direct contact for the soil contaminants discussed above. 

Based on previous information submitted by Trihydro, DEQ understands that the GSWMD 
Logan Landfill finds the existing site data suitable for characterization and is not requiring the 
collection of additional data. 

After review of the analytical data and based on the information provided with Trihydro's June 
24, 2016, email, DEQ has made a no longer contained-in determination for the PCP-impacted 
soil so long as that soil is disposed as outlined above and in Trihydro's memo of June 24, 2016, 
at the GSWMD Logan Landfill. DEQ's determination does not mean that the disposal facility is 
permitted to or required to accept the soil. This determination is limited to disposal at this 
facility and should another disposal facility be proposed, this contained-in determination is void 
and a separate DEQ determination must be requested. In addition, DEQ requires that final 
receipts for the waste disposal (i.e., waste manifests or bills of lading) be provided to DEQ to 
verify the final destination of the waste. Please provide those final receipts with the summary 
report that's described in Task 11 of Task Order No. 25. 

As previously reported by Trihydro and discussed with DEQ, some soil at the Facility exceeds 
PCP land disposal restriction limits. This hazardous soil is not the subject of the request for a no 
longer contained-in determination and is planned for appropriate disposal as hazardous waste. 
Therefore, the no longer contained-in determination request is specific to the soil that is 
identified to have detected PCP at concentrations below the LDR level of 74 mg/kg as 
documented in Table 1 analytical results provided with the no longer contained-in request memo. 

Please call me if you have questions. 

Sincerely, 

~¼-
Travis Erny 
State Superfund Project Officer 

cc: Cynthia Brooks, DEQ Legal 



September 9, 2016 

Via Email 

Andrew Vann 
Trihydro Corporation 
1252 Commerce Drive 
Laramie, WY 82070 

Subject: 

Dear Andrew: 

Diamond P Ranch CECRA Facility - Disposal Approval and No Longer 
Contained-In Determination for Additional Soils Excavation 

The Montana Department of Environmental Quality (DEQ) received an email dated August 30, 
2016, from Trihydro Corporation providing analytical data, disposal facility correspondence, and 
a memorandum requesting a no longer contained-in determination for pentachlorophenol (PCP) 
in soil to be excavated and disposed offsite as part of an ongoing interim remedial action at the 
Diamond P Ranch CECRA Facility (Facility). DEQ has elected to treat the PCP-contaminated 
soil at this Facility as F032 listed RCRA hazardous waste. 

Two characterization samples were collected to confirm that the original excavation removed 
soils exceeding site-specific screening levels (SSSLs). As such, the samples were only analyzed 
for contaminants whose concentrations exceeded SSSLs and therefore required excavation. As 
such, the samples were analyzed for extractable petroleum hydrocarbons (EPH) fractions, 
polycyclic aromatic hydrocarbons (P AHs ), PCP and dioxins/furans. PCP was detected in both of 
the samples with concentrations of 0.19 milligrams per kilogram (mg/kg) and 0.49 mg/kg. 

In comparing the PCP detected concentrations for soil samples to the universal treatment 
standards, all detected concentrations ( see above) were below the acceptable level of 7 4 mg/kg. 
Each soil sample was also below the residential direct contact SSSL for PCP (5 mg/kg) as well 
as the leaching-based SSSL (0.68 mg/kg). One of the two samples (concentration of 0.222 
mg/kg) exceeded the residential direct contact PAH TEQ SSCL of 0.1 mg/kg). Both samples 
( concentrations of 170 nanograms per kilogram (ng/kg) and 360 ng/kg) contained dioxin/furan 
concentrations exceeding the residential direct contact SSSL of34.4 ng/kg and the leaching to 
groundwater SSSL of 66.64 ng/kg, but were below the construction worker direct contact SSSL 
of 455 ng/kg. 

As a result of these exceedances, Trihydro provided additional information from the proposed 
offsite disposal facility, Gallatin Solid Waste Management District (GSWMD) Logan Landfill. 
On August 30, 2016, Jim Simon, District Manager of GSWMD, verified in writing that the 
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Andrew Vann 
September 9, 2016 
Page 2 of2 

additional contaminated soil may be disposed at the Logan Landfill, as was the previous soil 
from the Diamond P Ranch Facility. As previously identified for the original soil disposed, the 
additional soil will be disposed in the active Class II cell lined with 60 mil high-density 
polyethylene and geo-synthetc bentonite pad that includes a leachate collection system where 
leachate is managed through evaporation and recirculation to prevent contaminants leaching to 
groundwater. Mr. Simon previously agreed, and Trihydro reiterated for this additional soil, that 
the contaminated soil will be covered with municipal solid waste and compacted. The 
contaminated soil and overlying compacted municipal solid waste will then be covered with 
daily cover soil as per the facility operation and maintenance and DEQ Class II facility 
requirements. Such covering of the contaminated soil will prevent direct contact for the soil 
contaminants discussed above. · 

Based on the email exchange between Trihydro and the GSWMD Logal Landfill, as submitted 
by Trihydro, DEQ understands that the GSWMD Logan Landfill finds the existing site data 
suitable for characterization and is not requiring the collection of additional data. 

After review of the analytical data and based on the information provided with Trihydro' s 
August 30, 2016, email, DEQ has made a no longer contained-in determination for the PCP
impacted soil so long as that soil is disposed as outlined above and in Trihydro' s memo of 
August 30, 2016, at the GSWMD Logan Landfill. DEQ's determination does not mean that the 
disposal facility is permitted to or required to accept the soil. This determin~tion is limited to 
disposal at this facility and should another disposal facility be proposed, this contained-in 
determination is void and a separate DEQ determination must be requested. In addition, DEQ 
requires that final receipts for the waste disposal (i.e., waste manifests or bills of lading) be 
provided to DEQ to verify the final destination of the waste. Please provide those final receipts 
with the sunnnary report that's described in Task 11 of Task Order No. 25. 

Please call me if you have questions. 

Sincerely, 

·1112u~tJi)S/~t/t/ 
Moriah Bucy 
State Superfund Section Man . 

cc: Cynthia Brooks, DEQ Legal 



November 11, 2016 

Via Email 

Andrew Vann 
Trihydro Corporation 
1252 Commerce Drive 
Laramie, WY 82070 

Subject: 

Dear Andrew: 

Diamond P Ranch CECRA Facility - Disposal Approval and No Longer 
Contained-In Determination for Additional Soils Excavation 

The Montana Department of Environmental Quality (DEQ) received an email dated November 
9, 2016, from Trihydro Corporation providing analytical data and a memorandum requesting a 
no longer contained-in determination for pentachlorophenol (PCP) in soil to be excavated and 
disposed off site as part of an ongoing interim remedial action at the Diamond P Ranch CECRA 
Facility (Facility). Trihydro also provided an updated data table and the associated data 
validation report, as well as further clarification about disposal of contaminated soil on 
November 11, 2016. DEQ has elected to treat the PCP-contaminated soil at this Facility as F032 
listed RCRA hazardous waste. 

One characterization sample was collected from the north edge of the excavation to confirm that 
the additional excavation in September 2016 removed soils exceeding site-specific screening 
levels (SSSLs). As such, the sample was only analyzed for contaminants whose concentrations 
exceeded SSSLs and therefore required excavation; therefore, the sample was analyzed for 
extractable petroleum hydrocarbons (EPH) fractions, polycyclic aromatic hydrocarbons (P AHs ), 
PCP and dioxins/furans. PCP was detected in the sample at a concentration of 0.052 milligrams 
per kilogram (mg/kg). 

In comparing the PCP detected concentration in the soil sample to the universal treatment 
standards, the detected concentration (see above) was below the acceptable level of 74 mg/kg. 
The detected concentration was also below the residential direct contact SSSL for PCP (5 mg/kg) 
as well as the leaching-based SSSL (0.68 mg/kg). The detected PAH TEQ concentration in the 
sample (0.464 mg/kg) exceeded the residential direct contact PAH TEQ SSCL of 0.1 mg/kg. 
The dioxin TEQ concentration of 330 nanograms per kilogram (ng/kg) exceeds the residential 
direct contact SSSL of 34.4 ng/kg and the leaching to groundwater SSSL of 66.64 ng/kg, but was 
below the construction worker direct contact SSSL of 455 ng/kg. The detected concentrations 
for all three EPH fractions were well below their respective direct contact or leaching-based 
SSCLs. 
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As a result of the P AH TEQ and dioxin TEQ exceedances, Trihydro provided additional 
information from the proposed offsite disposal facility, Gallatin Solid Waste Management 
District (GSWMD) Logan Landfill. Jim Simon, District Manager of GSWMD, has twice before 
(with each of the previous acceptances of the waste) verified in writing that the contaminated soil 
from the Facility may be disposed at the Logan Landfill. As previously identified for the 
original soil disposed, the additional soil will be disposed in the active Class II cell lined with 60 
mil high-density polyethylene and geo-synthetc bentonite pad that includes a leachate collection 
system where leachate is managed through evaporation and recirculation to prevent contaminants 
leaching to groundwater. As previously agreed to by Mr. Simon for both of the previous 
disposal actions and consistent with DEQs requirements, the contaminated soil will be covered 
with municipal solid waste and compacted. The contaminated soil and overlying compacted 
municipal solid waste will then be covered with daily cover soil as per the facility operation and 
maintenance and DEQ Class II facility requirements. Such covering of the contaminated soil 
will prevent direct contact for the soil contaminants discussed above. 

Based on the previous email exchanges between Trihydro and the GSWMD Logan Landfill, as 
submitted by Trihydro, and based on Trihydro's November 11, 2016, email to DEQ reiterating 
Trihydro's request to have the waste buried at the GSWMD Logan Landfill. DEQ further 
understands that, consistent with previous disposal arrangements, the GSWMD Logan Landfill 
finds the existing site data suitable for characterization and is not requiring the collection of 
additional data. 

After review of the analytical data and based on the information provided with Trihydro's 
November 9, 2016, email, DEQ has made a no longer contained-in determination for the PCP
impacted soil so long as that soil is disposed as outlined above and in Trihydro's memo of 
November 9, 2016, at the GSWMD Logan Landfill. DEQ's determination does not mean that 
the disposal facility is permitted to or required to accept the soil. This determination is limited to 
disposal at this facility and should another disposal facility be proposed, this contained-in 
detennination is void and a separate DEQ determination must be requested. In addition, DEQ 
requires that final receipts for the waste disposal (i.e., waste manifests or bills of lading) be 
provided to DEQ to verify the final destination of the waste. Please provide those final receipts 
with the summary report that's described in Task 11 of Task Order No. 25. 

Please call me if you have questions. 

Sincerely, 

Moriah Bucy 
State Superfund Section Manager 

cc: Cynthia Brooks, DEQ Legal 
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Friday, July 8, 2016

Temperature 50-70 °F Work Day 1

Sky Clear Work Start 600

Wind Light (1-10 mph) Work Stop 2015

Onsite Personnel (name/company) Role

Aaron Roesler - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

Cat 315C excavator 1

Belly dump truck with pup 2

New Holland LS 190 skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Horses and riders in the area; Work to be done around

ranch's schedule; Traffic/driving, tourists on roads, sightseeing.

Work was stopped periodically to allow riders and horses to pass by safely.

Record of Samples

Collected

No samples were collected this day.

Work Activities Conducted Repose Excavation began excavation of impacted area west of the homestead

house.  Clean Harbors delivered five roll off containers to the site.  All five roll offs

were loaded with soil expected to be hazardous.  Approximately 69 yards of

hazardous soil was loaded in the roll offs.  Three of the roll offs were loaded while

still on the trucks and removed from the site by Clean Harbors.  The remaining two

were loaded and will be removed on Sunday.

One load (belly dump trailer and pup, approximately 35 tons) was loaded with

nonhazardous soil and taken to the Logan Landfill.  Both trailers and pups were

loaded at the end of the day and will go to the landfill first thing in the morning. 
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Diamond P Ranch Oversight Log

With permission from the property owner, one shrub was removed and a spruce

tree was trimmed to allow access for trucks. 

     Deviation from approved plans:

Work conducted in accordance

with approved plans?

Yes
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Diamond P Ranch Oversight Log

Photo Date: 7/8/2016

Direction: East

Description: Excavation

area prior to

work.

Photo Date: 7/8/2016

Direction: Northwest

Description: Repose

excavating

hazardous

area.  Live

loading roll off

on the the

truck.

Photo Date: 7/8/2016

Direction: North

Description: Riders

preparing to

leave for a trail

ride.  Work was

stopped at

various times to

allow riders to

pass.
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Diamond P Ranch Oversight Log

Photo Date: 7/8/2016

Direction: Northeast

Description: Excavation of

hazardous

area.  "Wet"

area in center

is believed to

be primary

source area.

Photo Date: 7/8/2016

Direction: East

Description: Excavation

west of

homestead

house.

Photo Date: 7/8/2016

Direction: West

Description: Loaded roll-off

container.
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Photo Date: 7/8/2016

Direction: East

Description: Excavation

area at end of

the day.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Saturday, July 9, 2016

Temperature 70-85 °F Work Day 2

Sky Clear Work Start 500

Wind Moderate (11-25 mph) Work Stop 1300

Onsite Personnel (name/company) Role

Aaron Roesler - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

Cat 315C excavator 1

Belly dump truck with pup 2

New Holland LS 190 skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Driving, expect more traffic on the weekend.

Record of Samples

Collected

No samples were collected this day.

Work Activities Conducted Repose delivered the loads from yesterday to the landfill and resumed excavation. 

Repose coordinated return to the ranch to be between rides.  Repose excavated

and loaded two more loads of nonhazardous material.  Both loads were delivered to

the Logan Landfill.  Approximately, 140 tons of material was taken to the landfill.  It

appears that there is about two loads of material remaining to be excavated.  The

excavation reached about 20 feet below ground surface.  There was no sign of

groundwater.  A clay layer is visible from about 8 ft bgs to past the bottom of the

excavation.

     Deviation from approved plans:

Work conducted in accordance
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     Deviation from approved plans:

with approved plans?
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Diamond P Ranch Oversight Log

Photo Date: 7/9/2016

Direction: South

Description: Repose loading

belly dump

trailer with

nonhazardous

material.

Photo Date: 7/9/2016

Direction: Northeast

Description: Excavation

area.

Photo Date: 7/9/2016

Direction: North

Description: Excavation

area.
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Photo Date: 7/9/2016

Direction: North

Description: Excavation

area west of

homestead.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Sunday, July 10, 2016

Temperature 50-70 °F Work Day 3

Sky Overcast Work Start 1015

Wind Light (1-10 mph) Work Stop 1500

Onsite Personnel (name/company) Role

Aaron Roesler - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

Cat 315C excavator 1

Belly dump truck with pup 2

New Holland LS 190 skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Thunderstorms forecasted; Rain overnight, watch for

muddy conditions, slips/trips/falls.

Record of Samples

Collected

No samples were collected this day.

Work Activities Conducted Two Clean Harbors drivers removed the remaining two roll-off containers. 

Repose excavated the pond on the south side of the highway.  The excavated

material was stockpiled and will be used to backfill the excavation.  Backfill of the

excavation is expected to be done for several weeks, until confirmation sampling is

completed and approved.

     Deviation from approved plans:

Work conducted in accordance

with approved plans?

Yes
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Diamond P Ranch Oversight Log

Photo Date: 7/10/2016

Direction: North

Description: Open

excavation.

Photo Date: 7/10/2016

Direction: West

Description: Roll-off

containers to

be removed by

Clean Harbors.

Photo Date: 7/10/2016

Direction: East

Description: Repose

excavating and

stockpiling

material from

the pond.  To

be used as

backfill.

Page 3



 

Diamond P Ranch Oversight Log

Photo Date: 7/10/2016

Direction: West

Description: Repose

excavating

pond area and

stockpiling.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Monday, July 11, 2016

Temperature 32-50 °F Work Day 4

Sky Overcast Work Start 530

Wind Moderate (11-25 mph) Work Stop 1000

Onsite Personnel (name/company) Role

Aaron Roesler - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

Cat 315C excavator 1

Belly dump truck with pup 2

New Holland LS 190 skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Rain continued overnight, wet muddy conditions, wet

roads.

Record of Samples

Collected

Trihydro collected confirmation samples from the excavation.  Four surface samples

[DIAP-S-WEST (0-2), DIAP-S-NORTH (0-2), DIAP-S-SOUTH (0-2), and DIAP-S-

EAST (0-2)].  Four subsurface samples were collected [DIAP-SS-WEST (2-20),

DIAP-SS-NORTH (2-20), DIAP-SS-SOUTH (2-20), and DIAP-SS-EAST (2-20)]. 

Work Activities Conducted Repose completed the excavation and loaded two loads (trailers and pups) for the

landfill.  The deepest point of the excavation is approximately 20 feet below ground

surface.  Confirmation samples were collected from the excavation.  The sample

locations and extents of excavation were GPSed.  Barrier fence was placed around

the excavation.  Repose delivered loads to the Logan Landfill and began demobing

equipment on Tuesday.   

     Deviation from approved plans:

Work conducted in accordance Yes
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     Deviation from approved plans:

with approved plans?
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Diamond P Ranch Oversight Log

Photo Date: 7/11/2016

Direction: East

Description: Completed

excavation.

Photo Date: 7/11/2016

Direction: North

Description: Completed

excavation.

Photo Date: 7/11/2016

Direction: North

Description: Completed

excavation.

Page 3



 

 

Diamond P Ranch Oversight Log

Photo Date: 7/11/2016

Direction: East

Description: Completed

excavation with

barrier fence in

place.

Photo Date: 7/11/2016

Direction: North

Description: Excavation with

barrier fence.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Monday, September 12, 2016

Temperature 32-50 °F Work Day 1

Sky Overcast Work Start 600

Wind Light (1-10 mph) Work Stop 1700

Onsite Personnel (name/company) Role

Aaron Roesler - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Jeff Tramke - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

Cat 312C excavator 1

End dump truck 1

New Holland LS 190 skid steer 1

John Deere skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Watch for pedestrians, riders, tourists; Traffic crossing

highway; Contaminants in soil; Muddy conditions, slips/trips/falls.

Record of Samples

Collected

Trihydro collected confirmation soil samples from the additional excavations to the

north and south.  Also, groundwater samples were collected from wells MW-3 and

MW-4.

Work Activities Conducted  Repose excavation excavated additional surface material to the north and south. 

An area approximately 6 by 25 feet was excavated to the north and an area 8 by 12

was excavated to the south.  The south excavation was to a depth of 2 feet.  The

north excavation was limited due to a monitoring well and the depth ranged from

about 1 to 2 feet and sloped to the center of the excavation.  Repose began backfill

of the excavation using material stockpiled from the pond at the Diamond P Ranch. 

Worked was stopped at about 1310 because the contractor hit an overhead power

line with the raised bed of the end dump truck.  There were no injuries.  The

damage was limited to the broken line, one pole was broken, and a small amount of
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Diamond P Ranch Oversight Log

damaged to the roof of the homestead house when the pole leaned against it. 

Repose lowered the power pole to the ground so that it would not pose a danger in

the future.  Backfill resumed at about 1510.  Work was stopped again at 1600 due

to the rain and snow creating muddy conditions.  The dump truck began have

trouble crossing the field near the pond.  The remaining 4 to 5 truckloads necessary

to complete the backfill will be done on Tuesday. 

     Deviation from approved plans:

Work conducted in accordance

with approved plans?

Yes
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Diamond P Ranch Oversight Log

Photo Date: 9/12/2016

Direction: East

Description: Excavation

before

additional

excavation and

backfill.

Photo Date: 9/12/2016

Direction: North

Description: Additional

excavation to

the north.

Photo Date: 9/12/2016

Direction: West

Description: Additional

excavation to

the south.
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Diamond P Ranch Oversight Log

Photo Date: 9/12/2016

Direction: East

Description: Power line the

was hit by the

dump truck.

Photo Date: 9/12/2016

Direction: East

Description: Broken power

pole leaning

against the

homestead

building.

Photo Date: 9/12/2016

Direction: North

Description: Excavation at

the end of the

day.  Backfill

about 90%.
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Photo Date: 9/12/2016

Direction: East

Description: Excavation at

end of the day.

Backfill about

90%.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Tuesday, September 13, 2016

Temperature 32-50 °F Work Day 2

Sky Overcast Work Start 800

Wind Light (1-10 mph) Work Stop 1500

Onsite Personnel (name/company) Role

Jeff Tamkce - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Equipment Present Onsite Count

John Deere 320 skid steer 1

End dump truck 1

New Holland LS 190 skid steer 1

Health and Safety

Comments

Tailgate Safety Meeting:  Reviewed incident from previous day; Overhead utilities;

Stop, drop, and roll - Dump truck does not start forward until bed is completely

down.

Record of Samples

Collected

Trihydro collected groundwater sample from well MW-1.  MW-2 did not have

enough water to collect a sample.

Work Activities Conducted Repose completed backfill of the excavation area.  All of the material stockpiled

from the Diamond P pond was used.  The surface of the excavation was completed

with road mix.  Excess road mix was used to help start a road around the south of

the homestead house. 

Repose agreed to assist Diamond P with installing a buried power line to replace

the damaged line.  Repose will provide a mini excavator and operator as well as

pay for wire and electrician's time.
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     Deviation from approved plans:

Work conducted in accordance

with approved plans?

Yes
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Diamond P Ranch Oversight Log

Photo Date: 9/13/2016

Direction: North

Description: Backfill

remaining at

start of day.

Photo Date: 9/13/2016

Direction: Southeast

Description: Repose placing

backfill.

Photo Date: 9/13/2016

Direction: East

Description: A portion of

road was built

south of the

homestead

house road

mix.
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Photo Date: 9/13/2016

Direction: East

Description: Completed

excavation

area.
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Diamond P Ranch Oversight Log

Name: Company:

Report Created By Lucas Darnell Trihydro Corporation

Date Saturday, November 12, 2016

Temperature 32-50 °F Work Day 1

Sky Clear Work Start 730

Wind Calm (<1 mph) Work Stop 1230

Onsite Personnel (name/company) Role

Jake Logan - Repose Excavation Excavation Contractor

John Perkins - Repose Excavation Excavation Contractor

Jim Magone - Repose Excavation Truck driver

Equipment Present Onsite Count

John Deere 320 skid steer 1

Belly dump truck 2

Cat 312C excavator 1

Health and Safety

Comments

Tailgate Safety Meeting:  Reviewed site and hazards; PPE

Record of Samples

Collected

Trihydro collected four confirmation soil samples and one blind duplicate.

Work Activities Conducted Repose excavated an area approximately 20 x 25 feet to the north of the original

excavation.  Three wood posts were removed as part of the excavation.  The

excavation was completed to a depth of approximately two feet.  Approximately 55

tons of material was excavated and take to the Logan Landfill in Three Forks, MT. 

The excavation was backfilled once sampling was complete and the surface was

finished with a road mix.  Some minor improvements were made to the surrounding

area at the request of the property owner.
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     Deviation from approved plans:

Work conducted in accordance

with approved plans?

Yes
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Diamond P Ranch Oversight Log

Photo Date: 11/11/2016

Direction: East

Description: Location of

additional

excavation.

Photo Date: 11/11/2016

Direction: North

Description: Repose

excavating at

Diamond P.

Photo Date: 11/11/2016

Direction: Northeast

Description: Completed

excavation
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Diamond P Ranch Oversight Log

Photo Date: 11/11/2016

Direction: Southeast

Description: Completed

excavation.

Photo Date: 11/12/2016

Direction: East

Description: Completed and

backfilled

excavation.
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July 2016 .INSPTX .INSPTY
1519454.28936393 165405.82532412
1519494.94640581 165405.89034205
1519494.94640581 165363.67598142
1519491.98622293 165363.01086183
1519470.47913663 165375.44353524
1519477.66323949 165371.98833489

September 2016 .INSPTX .INSPTY
1519465.02590375 165409.92914651
1519464.98270031 165405.84242469
1519494.97947770 165409.71177871
1519494.94640581 165405.89034205
1519477.66323949 165371.98833489
1519473.84821585 165358.93545695
1519488.46881242 165356.53338444
1519491.98622293 165363.01086183

November 2016 .INSPTX .INSPTY
1519465.21199784 165427.53225743
1519495.10261444 165427.41610092
1519494.97947770 165409.71177871
1519465.02590375 165409.92914651

Montana State Plane Zone, US Foot



------------------------

LOW - FLOW PURGING /SAMPLING FORM 

l PROJECT NAME: 7) .,....,__,)_ P ~ t..... 
PROJECT NO.: 

Casing Gallons per Liters per 

WELL NO.: JIVl I.I - 1 WELL DIAMETER: 

SAMPLER: L..- !:),_..,, II 
Diameter" Foot Foot 

2 0.163 0.617 WEATHER CONDITIONS 3,;,.. -
4 0.653 8.110 

Sampling Device: Water Quality Inst.: 
Make/Model: ~ r •. Make/Model: 
Serial Number: Serial Number: 

Tubing Type: 0 Teflon O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flow Through Cell 

Depth to Water"(ft-bmp): :>-I_~ I Total Well Depth (ft-bpm): ;). 7-~ ~, Depth to Pump lnlet(ft-bmp): 

Purge Volume 
,.,.~'h. 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NTUs) . (OC) (mg/L) (mV) (ft-bmp) 

St ,1L:i1,~ .~lh'n (11te1 tti 
·t', .. :1ll•,•r11,11 

t L'-~ t • ·~ 
,;;;,s 

1 c;11·1 I '1 li-'F3 3iltt J. J'i.<.J /, • I 'i. (., .,- ,,". :>-. . .1. I • ;}C, 

2.() .:, , ~ ,.~ 3)/J., e, •. ,}- l. )- ct.3~ wt!J. F ~, ">-c, 

3-cJ<{r-O t.,r "1}1.~ if.~ l,.3 '1 .; I & 'I·{.; ~I • .1, 

4. o~:~-, it--~, )] ·1. , ') '1. -f ~. L( 't. S v 7~ . )-.. ()..1 . ')..'f 

) 5. o ... -.r~ ,.rv J' J...._/ c) I. 7- (.,. 3 ~-7> d 7-J. L( ~,. '7°1 

6 0 'i ,)..-"l 6- .i-- , J J t--r · 1.1, ~ /__., . "( '1 · f cJ 
,.,_.)_. ~,. '3 J 

1. Oi}r ~.r-)- ;,Jt.,T r.9. ~ 4? • "( ~1. '3 ( lt--7· ~, 11 

8. '94? ,-; ~ ·- ..I .. ~ - . -
9. 

10. .. 
II . 

I:? . 

13. 

14. 

15. 

16. 

17. 

18. 

Sample ID: J'VJ tJ - I SampleClarity/Color/Odor: ct~., 
Sample Time: fJ•j ~:: QAQC Samples Collected: tjt'No O Yes: 

) Comments: 

Page __ of __ I/ 



) 
LOW - FLOW PURGING /SAMPLING FORM ./ 

PROJECT NAME: D ~ ..,....,,-P' P fl~.,,. ct.... 
PROJECT NO.: 

Casing Gallons per Liters per 

WELL NO.: 12'.JY, - a:::-, WELL DIAMETER: 
SAMPLER: L . p..,......-...... ' ( 

Diameter" Foot Foot DATE: ~/,1/t (., 
2 0.163 0.617 WEATHER CONDITIONS (9 tr</,:,,t,.,7 3 •t · 
4 0.653 8.110 

Sampling Device: Water Quality Inst.: 
Make/Model: Make/Model: 
Serial Number: Serial Number: 

Tubing Type: 0 Tenon O Poly O Other Decontamination: 0 Decon1amina1ed Waler Meier O Decon1amina1ed Flow Through Cell 
Depth to Water (ft-bmp): 1 l•S S / 7-. n Total Well Depth (ft-bpm): J !', J 4- Depth to Pump Inlet(ft-bmp): 

Purge Volume 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NTUs) . (OC) (mg/L) (mV) (ft-bmp) 

I. I\/ J 4~/1/4 t Jo / t ~e,,,1- ;,.Lv- i,,_<p I-~"' .vi. L,V -wl.r---_ 
(/ 

1 

3. 

4. 

) 
6. 

7 

8. 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Sample ID: SampleClarity/Color/Odor: 

Sample Time: QAQC Samples Collected: 0 No O Yes: 

) Comments: 

Page __ of __ 



1· . --- ------- . LOW - FLOW PURGING /SAMPLING FORM 

PROJECT NAME: D.~ )> /L-.'"' 
PROJECT NO.: 

Casing Gallons per Liters per 

WELL NO.: "11,1 - ;)> WELL DIAMETER: ~ 
SAMPLER: t 5~ 

Diameter" Foot Foot 

2 0.163 0.617 
DATE: C, /t ff/6 
WEATHER CONDITIONS ,;;..,....; 

4 0.653 8 .110 

Sampling Device: Water Quality Inst.: 
Make/Model: ake/Model: 
Serial Number: 

Tubing Type: 0 Teflon O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flow Through Cell 

Depth to Water (ft-bmp): fl'. 1J: I Total Well Depth (ft-bpm): r f , /p Depth to Pump lnlet(ft-bmp): 

Purge Volume '4A1/~ 
Rate Purged Cond. Turbidity Temp DO ORP DTW 

Time (1pm) (Liters) pH (mS/m) (NTUs) . (OC) (mg/L) (mV) {ft-bmp) 

, ...... 
l / 'f'>-1., J.~l, J/''1.1 3J.f'" IL• q 1P.1,1, f&1., /7'. 3 >' 

2 ',>'i. 1- ., 0 'rlt..) ,-.;_ 0 u.~ Jd'.~ 4'f~ '3' /1', 'r ., 

3 /'i)) C, "2,.t, 3P1.~ ¥f,.., b.~ -,. ;,t 4'2 ~ J-S ,i) . 
4 /'iJ (p -t,1, 1n '1.-,. f~'..~ /1 ? -,.-=; r- .., ;z, V( 17.,'-1 

5 / i'°) °' i.1-.,, ~'3-1 'r;J. 41 I~ -, Cf/'I) '11, ?- ,JI, :,'11 

6' /f "t .l.. ~ 7, ;;t:,')..,r- 7 ..,. , f.# • -:, 1,P.H ~4. 6f } ~ . ~-'I 

1 Ji-i., r 11.1-, a-'>4-"1 "id,, 

8 I Qo 
9J;;i"1i' ~. 7-1;, ()'1-'1.~ fil . J L,. '''( J tP. "J l~ i;i. "'\ /)_ '-f.J.. 

10 lt.AJ I ' -'r"'< jb~. () )-(},~ 'b-- ,_ ~ /IJ. "3 / _ "!tr. v Jr.~-,-
II / (#c} "( fl· ?"3 ; ., ~. I) 6-h,-; <,. ~ '"'· 3 .... ~ ~-~ Jd". 'S'd 

12 /~c} '"")... 11. rr.--l i-7-cl·D ,J "'·' I~.~ JO.-,? ~;r- {;} 11'. ,a, 
t3 /lo I tJ '4-. ]-'-"( ').~;z .... -y. ,-.. &,. ~ I~. 't n oo.o J"K· b I 
14 I II,;- l5--~ .£-A. 
15 

16 

17 

IS 

Sample ID: yVltJ -'3 SampleClarity/Color/Odor: Ct__. A/.., o,e..r-
Sample Time: J/oJC-- QAQC Samples Collected: 0 No ~Yes: ~1':::> ->1.J/ I. /)ct,l;:J--1) ;).--

; comments: 

Page __ of __ 



l 
LOW - FLOW PURGING /SAMPLING FORM 

PROJECT NAME: b ,._.,___,,..A 
PROJECT NO.: 
WELL NO.: fJ1 V - '1 WELL DIAMETER: 

Casing Gallons per Liters per SAMPLER: L b"'.'::'.!'L+:11 
Diameter" Foot Foot 

2 0.163 0.617 
DATE: 01 I JY/ I u 
WEATHER CONDITIONS ~ 

4 0.653 8.110 

Sampling Device: Water Quality Inst.: 

Make/Model: Make/Model: 
Serial Number: Serial Number: 

Tubing Type: 0 Tenon O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flow Through Cell 

Depth to Water (ft-bmp): 1, . 2 }--._ Total Well Depth (ft-bpm): J, ~- c, I Depth to Pump lnlet(ft-bmp): 

Purge Volume >--t_., 
Rate Purged ..5&."d. Turbidity Temp DO ORP DTW 

Time (1pm) (Liters) pH ~) (NTUs) . (OC) (mg/L) (mV) (ft-bmp) 

I i 1'4~ "".:2 • /j 'J lie'~., I:&, I., f-~ JD, Io 10.'z j J.7) 

2 I I,;.,- (,.p .. I.I 0,. ')- "' 0.) r. r 'i .,,, y~,,~ / '1 • .,·f 

3. lrN t, .·r1- ~,.,,. ~, ~~- ,'t 'f.r ,~, ,--<,., '"i'Zt. I flt. l,; I 

4. i°}h. ..... ~.Pl c,uvJ ,'7 {;ij_ I 5'. l '1. 71 'it•. '-1 /q 'i&i 

) 5. rJ.J17 f.J,'1,) '-I 1,"t} - "'f t,3, ')-, i;. 'l e-, I 7-~ iJ1:1'., let,'f''I 

6. I ).., 3 {,; . "1 ' '-I c,:). 0 ft., '-· l C-i,1-J 'ii'"' ',_ 1'1,'17-

1. I rl I, l, . "'I .,- ~ e-,,, -~ ,f :i ;;- 45 '1,be'1 ,~-L. I t1t ,t,, (} 

8. I 'J--1 "1 u.•4'?1-- 1:-f 4r). ) ·TJ. • .:, ,.... _, ~.bot ,. ].9 I t:t. /2 t 

9. IJ--;J-1.,- ; j -
10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

IS. 

Sample ID: VIII t.J .. /...( SampleClarity/Color/Odor: c..,~ #<> :}IL,;-. 

Sample Time: QAQC Samples Collected: ONo O Yes: 

Comments: 

Page __ of __ 



( 

Casing Gallons per Liters per 
Diameter" Foot Foot 

2 0.163 0.617 
4 0.653 8.110 

Sampling De\'ice: / . .>1J ,...,,,( g 1-.....,t.-,l.__ 

!\lake/Model: ,~~- vf ...d ., :; J-:1 
SerialNumber: , __ L.A, ,7::;~-

LOW - FLOW PURGING /SAMPLING FORM 
PROJECT NAME: 'i) ~{ ~"> 

PROJECT NO.: 
WELL NO.: {l / '1)- I WELL DIAMETER: 
SAMPLER: l,-";5 
DATE: '..( /) '-t/t r 
WEATHER CONDITIONS j,,...,.,-

r .. -,"' Water Quality Inst.: \J("i' 

Make/1\lodcl: 
. 

Serial Number: 

c · I Tubing Type: 0 Teflon O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flow Through Cell 

I.-,;, j• · Depth to Water (ft-bmp): '':)} ,7'( Total Well Depth (ft-bpm):____ Depth to Pump lnlct(ft-bmp): 

Purge Volume 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NT Us) (OC) (mg/L) (mV) (ft-bmp) 

,'\II 5 ;;6 11"\ 

I // 'I;, t - .. ---+..,R c;, ,p,, i . (.; r If./ t J. '-(3. c; ). J ... ,~-

l Jt .. ¼ ~- .~ .... ,, ..... ,, .... " .-----.... --~ ,,.,,,. 

" ].. j"}-- 'tt.,..!..,,,--•,,.r1,,..-
l"rrt'L ____ . z. . ., .. , -,)o-.l.j.? r...____ __ 

3 

4/J;J~ {;. 'J-G .,,-J). 13. f z..,, ~u f. 3 f t.,t .) J. s. <1 c:) 

5 )'~i)') '. 4,{" • l'j-,t I..,).,-. ··t r; ... , .. , 7. J--, 6, il )-... ~ J_ '• I 
~ . 

6 llt. ·: l.'Jt;' ,...1.1,; ,, .... , }-.:)_ I i. i5 ..;\ J.. J-1 t l Li )J.'1'.£) 

1 i)- / I I - .,, ~. ', ) ~ ,.,c--: }.. I. J-1 1.'17 7-. )---L., (..,IJ. l.., 

8 J;;.1 .... , l. ,,-~ i..1. I,; 'I >- 7- ,. )- _).._. 'i- '1,, l. rt.,. /cf,,. 3 .J.1. 4, ~ 

9· 1 ').. I r l .~ f l 0 .1 .. -1 J- £ f . .,; / 5-'LJ- .., ) -,.. .. ) J(!}_ "} )- ~- 'I iJ 

10. f )--;}-J l . .-;--<-- ,.,. I rjz•i jJ. '. ' .z,c.J ,. ~, ;:)..... 7.>-'1 71. ~, .). 3. "t I 

IL /'J---J- ~ l .1i"l, {). I -,-r-, t) 9't--. 7.; '). "'I -,- )_;)-t/ ·7 ). >-
12. I J-J-l, ').. ... L'\, , l.,,f""& L''.Fi'i, 1ri, '- '::> ').,,,~ 7- . J. "'I } 1. L .').3.4~ .,, 
13. 

14 

15 

16 

11 

IS 

Sample ID: ;i.,,..J-1 SampleClarity/Color/Odor: (.1- No ._,>-,<-,-. 

Sample Time: J .l ~ 0 QAQC Samples Collected: -~o OYes: 

Comments: 

Page __ of __ 



r 

Casing Gallons per 
Diameter" Foot 

2 0.163 
4 0.653 

Sampling De\'ice: 
l\lake/Model: 
Serial Number: 

Liters per 
Foot 

0.617 
8.110 

LOW - FLOW PURGING /SAMPLING FORM 
PROJECT NAME: ·p ·,~ 
PROJECT NO.: 
WELL NO.: /VJ.,,j- }-

SAMPLER: 
DATE: 
WEATHER CONDITIONS 

Water Quality Inst.: 
Make/1\lodel: 
Serial Number: 

WELL DIAMETER: 

Tubing Type: 0 T efl'2Jl O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flo" Through Cell 
Depth to Water (ft-bmp): (i ,'). Iii/ Total Well Depth (ft-bpm): / 2 ;,,- Depth to Pump Inlct(ft-bmp): 

Purge Volume 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NTUs) . (OC) (mg/L) (mV) (ft-bmp) 

I I l. / ,, J..... 

.IV~ 0 '7 c1/ W) ~ 

2 

' 
3 

4 

5. 

6 

7 

8 

9. 

10. 

II. 

12. 

13. 

14. 

15 

16 

17 

IS 

Sample ID: SampleClarity/Color/Odor: 

Sample Time: QAQC Samples Collected: ONo 0 Yes: 

Comments: 
)-----------------------------

Page __ of __ 



LOW - FLOW PURGING /SAMPLING FORM 

PROJECTNAI\IE: ·o~~ p I~.,' 
PROJECT NO.: 
WELL NO.: /1'\ 1-t} - ) WELL DIAI\IETER: 

Casing Gallons per Liters per 
Diameter" Foot Foot 

SAMPLER: L.. p 
DATE: ,..( /r';.(/1 r 

2 0.163 0.617 
4 0.653 8.110 

Sampling Device: Water Quality Inst.: 

!\lake/Model: Make/1\lodel: 
Serial Number: Serial Number: 

Tubing Type: 0 T,_flon O Poly 0 
Depth to Water (ft-bmp): ;IO 1 3 J-

Other Decontamination: 0 Decontaminated Water Meter O Deconmninated Flow Through Cell 
Total Well Depth (ft-bpm):_____ Depth to Pump lnlet(ft-bmp): 

Purge Volume 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NTUs) . (OC) (mg/L) (mV) (ft-bmp) 

""'½ c:_.,-_ 

I I ~>·1 6.7-J .·oi j 7 ~ l- ;. 'Tl. 'i-3'7 , 1.; ,..,l..t}, ,,c-1 

' 13 -~ ') t r-<- .,J.~l, 7. L, (., j_ l "c &/ .} (.) l J,.-z :J..v. '-/'[' 
J j '} > L, l -~J- -',if }/ ., ,, f. l ., ·,. 3 "' 7.,'_ )-

4 I ') )'r, 1,_;,)- , J7tt )-- ) :J... 'T"l f.v;. 'i. _J cJ '}t,. I J..&. 'i .. -

,, J J '"' ,l. t . ., ,)..__ a. I 7,,J }- . -JI. t, ., f. 7-)-. ']. '1 )- 'le~ 
6 , 3 .. ,, £.,_j) [1./"7-'3 Jc). ,., c.) ;. 7 i,' "I, I>- l"i. ' J.d. ,, r'~ 

1 /)L1 G ~. '>t,i (),l}.;,u ] /. c,i ( .,,- • c:, .,- ""I• v1 V/ "l ()' ' ).wl, '-1 < 
J 

8 

9 

10 

11 

I:!. 

IJ, 

14. 

IS. 

16. 

17 

IS 

Sample ID: yv,/J -3 SampleClarity/Color/Odor: •· 
Cie..- /1),:J () ,1....,-

Sample Time: J 7,.,-J QAQC Samples Collected: ONo OYes: 

) Comments: 

-~ 
Page __ of __ 



r··- --- - I LOW - FLOW PURGING /SAI\IPLING FORM 

PROJECT NAI\IE: 1)-------....( f> /2--- .:-L.. 
PROJECT NO.: 
WELL NO.: WELL DIAI\IETER: 

Casing Gallons per Liters per 
Diameter" Foot Foot 

SAl\JPLER: 

DATE: '-'/ /.),-"t /I ?-
2 0.163 0.617 WEATHER CONDITIONS )' .~ 

4 0.653 8.110 

Sampling Device: Water Quality Inst.: 

l\lake/1\lodel: Make/1\lodel: 
Serial Number: Serial Number: 

Tubing Type: 0 Teflon O Poly 0 Oth<r Decontamination: 0 Decontaminated Water Met<r O Decomaminated Flow Through Cell 
Depth to Water (ft-bmp): ___ _ Total Well Depth (ft-bpm):____ Depth to Pump lnlet(ft-bmp): 

Purge Volume 

Rate Purged Cond. Turbidity Temp DO ORP DTW 
Time (1pm) (Liters) pH (mS/m) (NTUs) (OC) (mg/L) (mV) (ft-bmp) 

""'I--.. 

I / i°11'} ~., '1 .)t}r I/~ ,, ·, 1 '& .; {, 9;>, .,,-

2 /),.., (p. '¥ ,'a-1J'-( tO,~ ~.c; 'j. 'i, f), D 'eJ'). t,y- -

3. J ,, C. ,. l t • .).1-}1 Yi."' ... {;;- o,rr 1-1. )- ,~. &,r 

4 /'f/0, (,. l., '5 ,i--1)6 )J.. 'JT 'ij.,~)- K .">> 1,(). C, iJ-~. ~~ 

) 5. Ii~).... ,. (,, ,.,, .~r>&i 1-~-~, ~-- .~., 1. ,-; ~t.-,.. ;l.J. '?-0 

6 !, J..t.i'- i.' 'r .~}L/o ~t..1.0 c, t.H- 1 I ").'J 1-f>,; ~,-. ,:, 
7 It >v 
8. 

9. 

10 

IL 

n 

13 

14 

15 

16 

17 

IS 
-

Sample ID: h,U-Lt SampleClarity/Color/Odor: t'-<- ,11/v _..J.-
Sample Time: I \'"11, QAQC Samples Collected: 0 No jJ-Ves: 

Comments: 

Page __ of __ 



LOW - FLOW PURGING /SAMPLING FORM 
PROJECT NAME: ·o ~ p fl._,,_'--\ 
PROJECT NO.: 
WELL NO.: ,~ o UJ~ WELL DIAMETER: 

Casing Gallons per Liters per 
Diameter" Foot Foot 

2 0.163 0.617 

SAMPLER: . l- '? 
DATE: '1 /i}-'-r/(r 
WEATHER CONDITIONS D v-v- ........ ..J 

4 0.653 8.110 

Sampling Device: Water Quality Inst.: 
Make/Model: Make/Model: 
Serial Number: Serial Number: 

Tubing Type: 0 Teflon O Poly O Other Decontamination: 0 Decontaminated Water Meter O Decontaminated Flow Through Cell 
Depth to Water (ft-bmp): ____ Total Well Depth (ft-bpm):_____ Depth to Pump lnlet(ft-bmp): 

Purge Volume 
Rate Purged Cond. Turbidity Temp DO ORP DTW 

Time (1pm) (Liters) pH (mS/m) (NTUs) (OC) (m2/L) (mV) (ft-bmp) 

bilization Criteria ,..,~ " h th, 

e~ 

I I l, ,Jt!.. 1.~G, _,,,~~ f) ."j71 fA,J,, "1-1~ I "~- c., 

2 I (,,.J ~ 1. ':l ,') , 5'f6() l.{)(j t., .t;. :;z... -,., ) , q., .,--
-

3. /(,1 ~ 1-.' "' • 
Jeer, I . ;c, t,_J;. 1,. I '1. "i',',~ 

4 111rr 1-,~ 8,'Jl,(f,'f ~ ,(,)- (, .i)-- 7->-T ;,-, . .,-
). J /RI I 7.:, ~ /.3'1to- ~-?;;- (,,/"i ?.>-::a... ?,J, "I 

6 1~;.r 1-~ 7- I .}"If") '-~, ~.,-, 7 • I ) ~6-., 
7 

g_ 

9. 

10 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Sample ID: 1-1-tJ u ~,-1- SampleClarity/Color/Odor: (., I e,,r,,.,- /V,, cJt.L,.___ 
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Riders preparing to leave for a trail ride.  Work was stopped at 
various times to allow riders to pass.

Photo Key: 62

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: North

Excavation area prior to work.

Photo Key: 60

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: East

Repose excavating hazardous area.  Live loading roll off on the the 
truck.

61Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: Northwest

Loaded roll-off container.

65Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: West

Photo Log
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Excavation west of homestead house.

Photo Key: 64

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: East

Excavation area at end of the day.

Photo Key: 66

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: East

Excavation of hazardous area.  "Wet" area in center is believed to 
be primary source area.

63Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/8/2016
Direction: Northeast

Excavation area west of homestead.

59Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/9/2016
Direction: North

Photo Log
Diamond P Ranch
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Excavation area.

Photo Key: 58

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/9/2016
Direction: North

Repose loading belly dump trailer with nonhazardous material.

Photo Key: 56

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/9/2016
Direction: South

Excavation area.

57Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/9/2016
Direction: Northeast

Repose excavating pond area and stockpiling.

55Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/10/2016
Direction: West

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 3 of 9



Repose excavating and stockpiling material from the pond.  To be 
used as backfill.

Photo Key: 54

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/10/2016
Direction: East

Open excavation.

Photo Key: 52

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/10/2016
Direction: North

Roll-off containers to be removed by Clean Harbors.

53Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/10/2016
Direction: West

Excavation with barrier fence.

51Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/11/2016
Direction: North

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 4 of 9



Completed excavation with barrier fence in place.

Photo Key: 50

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/11/2016
Direction: East

Completed excavation.

Photo Key: 48

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/11/2016
Direction: North

Completed excavation.

49Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/11/2016
Direction: North

Completed excavation.

47Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 7/11/2016
Direction: East

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 5 of 9



Excavation at end of the day.  Backfill about 90%.

Photo Key: 73

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: East

Broken power pole leaning against the homestead building.

Photo Key: 71

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: East

Excavation at the end of the day.  Backfill about 90%.

72Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: North

Power line the was hit by the dump truck.

70Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: East

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 6 of 9



Additional excavation to the south.

Photo Key: 69

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: West

Excavation before additional excavation and backfill.

Photo Key: 67

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: East

Additional excavation to the north.

68Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/12/2016
Direction: North

Completed excavation area.

77Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/13/2016
Direction: East

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 7 of 9



A portion of road was built south of the homestead house road mix.

Photo Key: 76

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/13/2016
Direction: East

Backfill remaining at start of day.

Photo Key: 74

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/13/2016
Direction: North

Repose placing backfill.

75Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 9/13/2016
Direction: Southeast

Completed excavation.

81Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 11/11/2016
Direction: Southeast

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 8 of 9



Completed excavation

Photo Key: 80

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 11/11/2016
Direction: Northeast

Location of additional excavation.

Photo Key: 78

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 11/11/2016
Direction: East

Repose excavating at Diamond P.

79Photo Key: 

Project: Diamond P Ranch
Taken By: Lucas Darnell                                                                                       
Date: 11/11/2016
Direction: North

Photo Log
Diamond P Ranch

Project Direct: Photos RK:  57070 9 of 9



PROPERTY CONDITION FORM 

Tri hydro Corporation is performing interim remediation activities as part of the Montana Department of 

Environmental Quality Diamond P Ranch Project. This form, along with photographs taken by Trihydro, 

will document site conditions prior to work, as well as agreements related to site condition following 

restoration . 

·, 
Property Owner ___ P_-<-~e:--'-=-t..'-•--_Z:.._h-.--'-,:....-_-...-._~-----

Address 

Description of work to be performed E >L- ~;,(_,...,....,,..,_ vfJ f Cf> , ..... .... :q, -u-~ s .Y • 1.., 

Utilities in work a rea---'&~(H,,.=--_ _.b""","'"v.,_r""",.._...,,,_r __ <---_fc_~---'"""--' ...... _--t.,_- __..s'-'"'"-..,"",0'""',r,-=~'-"'---'-I...C...?:::'::-::!-,,---'..,..__-__ ~ ___ ~ __ _ 

Structures/features to be undisturbed--'-;/."'-"-() ..,...._ c.a...-s-'-'~-----h.~1&a-..,;. .... t~S:<~------------

Structures/features to be moved/replaced 

Structures/features to be removed and replaced ___________________ _ 

Landscaping to be replaced Tc u.-. 1:; .,,~v,,-,e--~ , L~-,..,,; ... ~ • ~A..- .... "' ,~ ·-~ 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by ALS Environmental in Houston, Texas, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs 
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) / labeled standards 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  ALS Environmental 

Project Name:  Diamond P Ranch Sample Matrix:  Water 

Project Number:  776-029-001  Task 0010 Sample Start Date:  09/12/2016 

Date Validated:  10/17/2016 Sample End Date:  09/13/2016 
Parameters Included:   
 Dioxins by Test Methods for Evaluating Solid Waste (SW-846) Method 8290 

Laboratory Project ID:  E1600910 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   



 
 

Tier II Data Validation Report Summary 
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MW-1 E1600910-001 

MW-3 E1600910-002 

MW-4 E1600910-003 

BD-20160912-02 E1600910-004 



 
 

Tier II Data Validation Report Summary 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

⊗ Laboratory Blanks (Item 11) 

 MS/MSD (Item 13) 

 LCS/LCSD (Item 15) 

 System Monitoring Compounds (i.e., Surrogates)/Labeled Standards (Item 17) 

 Field, Equipment, and Trip Blanks (Item 18) 

 Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999 

 The USEPA CLP National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and Chlorinated 
Dibenzofurans (CDFs) Data Review, document number EPA-540-R-11-016, September 2011, was referenced for review 
of CDDs and CDFs. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2016. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 



 
 

Tier II Data Validation Report Summary 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 

Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

• R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

JB Estimated concentration due to blank contamination 
U Evaluated to be undetected at the reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 104 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments: The laboratory identified the following non-conformances regarding the analytical data in this report. 

Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed and reported in lieu of 
an MS/DMS for extraction batch EQ1600425. The batch quality control criteria were met. 

Samples analyzed on the DB-5MSUI column were analyzed under conditions where sufficient separation between 2,3,7,8-
TCDF and its closest eluter was achieved. Confirmation of this result was not required. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

U – Compound was analyzed for but was not detected (ND). 

J – Estimated value.  The reported concentration is below the Method Reporting Limit (MRL). 

B – Indicates the associated analyte was found in the method blank at > 1/10th the reported value. 

K – The ion abundance ratio between the primary and secondary ions were outside of the theoretical acceptance limits.  
The concentration of this analyte should be considered as an estimate.  Analytical results with the K laboratory flag 
were assigned J qualifiers as Estimated Maximum Possible Concentrations. 
Y – Isotopically labeled standard recovery outside of acceptance limits.  In all cases, the signal-to-noise ratios are greater 
than 10:1, making the recoveries acceptable. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The 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 laboratory noted that the shipping containers were sealed and custody seals were present and intact.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions were not applied for the analyses reported in this 
data set. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at 5.4°C as noted on the Cooler Receipt Form. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of picograms per liter (pg/L).  These units were acceptable for 
the sample matrix and the analyses requested.   
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VALIDATION CRITERIA CHECKLIST 

9. Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Calibration data were not included as part of this data set. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blank for batch EQ1600425 with the following 
exceptions. 

Method Analyte Batch Concentration 
(pg/L) 

8290 1,2,3,4,6,7,8-HpCDD EQ1600425 3.26 
8290 OCDD EQ1600425 9.07 
8290 1,2,3,6,7,8-HxCDF EQ1600425 1.21 
8290 1,2,3,7,8,9-HxCDF EQ1600425 1.92 
8290 2,3,4,6,7,8-HxCDF EQ1600425 1.96 
8290 1,2,3,4,6,7,8-HpCDF EQ1600425 2.31 
8290 Total Hepta-Dioxins EQ1600425 3.26 
8290 Total Hexa-Furans EQ1600425 1.96 
8290 Total Hepta-Furans EQ1600425 3.75 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  The total number of matrix spike samples prepared was not equal to at least 5% of the total number of 
samples.  Matrix spike samples were not prepared for the analytical batch reported in this data set.  Analytical accuracy and 
precision was evaluated using results from LCS/LCSD analyses. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

N/A 

Comments:  Matrix spike samples were not prepared for the analytical batch reported in this data set. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within data validation and laboratory 
QC limits. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The reported recoveries for the isotopically labeled internal and recovery standards were within laboratory QC 
limits for the submitted samples. 

Qualification of sample data was not required based on labeled standard recovery non-conformances in QC samples as the 
environmental samples were evaluated based on sample-specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20160912-02 was collected as a field duplicate of sample MW-3. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values met the 
data validation criteria.  

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-3 
Field Duplicate Sample ID:  BD-20160912-02 

Method Analyte Laboratory Result 
(pg/L) 

Duplicate Result 
(pg/L) 

Relative Percent 
Difference (RPD) 

8290 1,2,3,4,6,7,8-HpCDD 11.8 5.53 72.4% +/-RL 

8290 1,2,3,4,6,7,8-HpCDF ND (26.0) 2.55 DL 

8290 OCDD 64.4 41.2 43.9% +/-RL 

8290 Total HpCDD 11.8 6.74 54.6% +/-RL 

8290 Total HpCDF 6.26 4.90 24.4% +/-RL 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL - Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated. No data were qualified since the detection was within two times the reporting 
limit. 
+/-RL = Indicates that the detections in the samples are within two times the reporting limit. No qualification of data is 
required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
EMPC The reported concentration is the Estimated Maximum Possible Concentration (EPMC).  

MBD Method blank detection 

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3,4,6,7,8-HpCDD 8290 MW-1 E1600910-001 11.2 28 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDD 8290 MW-3 E1600910-002 11.8 26 pg/L U MBD, MDLRL 
1,2,3,4,6,7,8-HpCDD 8290 MW-4 E1600910-003 13.9 23.6 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDD 8290 BD-20160912-02 E1600910-004 5.53 26.9 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 MW-1 E1600910-001 3.04 28 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 BD-20160912-02 E1600910-004 2.55 26.9 pg/L U EMPC, MBD, MDLRL 

OCDD 8290 MW-1 E1600910-001 72 56 pg/L JB MBD 
OCDD 8290 MW-3 E1600910-002 64.4 52 pg/L JB MBD 
OCDD 8290 BD-20160912-02 E1600910-004 41.2 53.8 pg/L U MBD, MDLRL 
OCDF 8290 MW-4 E1600910-003 15.9 47.3 pg/L J MDLRL 

Total HpCDD 8290 MW-3 E1600910-002 11.8 26 pg/L U MBD, MDLRL 
Total HpCDD 8290 BD-20160912-02 E1600910-004 6.74 26.9 pg/L U MBD, MDLRL 
Total HpCDF 8290 MW-3 E1600910-002 6.26 26 pg/L U MBD, MDLRL 
Total HpCDF 8290 BD-20160912-02 E1600910-004 4.9 26.9 pg/L U MBD, MDLRL 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by ALS Environmental in Houston, Texas, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) pairs 
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 LCS/LCSD samples 

 Organic system monitoring compounds (surrogates) / labeled standards 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LCSD percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  ALS Environmental 

Project Name:  Diamond P Ranch Sample Matrix:  Water 

Project Number:  776-029-001  Task 0010 Sample Start Date:  04/24/2017 

Date Validated:  06/05/2017 Sample End Date:  04/24/2017 
Parameters Included:   
 Dioxins by Test Methods for Evaluating Solid Waste (SW-846) Method 8290 

Laboratory Project ID:  E1700409 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
MW-1 E1700409-001 

MW-3 E1700409-002 

MW-4 E1700409-003 

HOUSE E1700409-004 

BD-20170424 E1700409-005 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

⊗ Laboratory Blanks (Items 11 and 12) 

 Matrix Spike (MS) and Matrix Spike Duplicate (MSD) (Items 13 and 14) 

 LCS/LCSD (Items 15 and 16) 

⊗ System Monitoring Compounds (i.e., Surrogates)/Labeled Standards (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 The USEPA CLP National Functional Guidelines for High Resolution Superfund Methods Data Review, document number 
EPA-542-B-16-001, April 2016, was referenced for review of chlorinated dibenzodioxins (CDD) and chlorinated 
dibenzofurans (CDF). 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

UJ Estimated reporting limit 
U Evaluated to be undetected at the reporting limit 
JB Estimated concentration due to blank contamination 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 130 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory identified the following non-conformances regarding the analytical data in this report. 

The Method Blank EQ1700171-01 contained low levels of various compounds below the Method Reporting Limit (MRL). 
The associated compounds in the samples are flagged with ‘B’ flags where the sample result is less than ten times the level 
detected in the method blank. 

Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed and reported in lieu of 
an MS/MSD for this extraction batch. The matrix spike recovery for 2378-TCDD on the LCS DLCS samples is high due to 
the low labeled standard recoveries which causes a slight high bias for the native standard. The relative percent differences 
(RPD) are within control limits. The samples are non detect for TCDD. 

The recoveries for the clean up standard, 37Cl-2,3,7,8-TCDD are outside control limits in some samples. The sample 
results are not affected since this labeled standard is provided as a means of demonstrating that both the sample extraction 
and subsequent cleanup steps performed as expected, and is not used in quantitation of target analytes. 

Quantification of the native 2,3,7,8-substituted congeners is based on isotopic dilution, which automatically corrects for 
variation in extraction efficiency and provides accurate values even with poor recovery. Samples that had recoveries of 
labeled standards outside the acceptance limits are qualified with ‘Y’ flags on the Labeled Compound summary pages. In all 
cases, the signal-to-noise ratios are greater than 10:1 and detection limits were below the Method Reporting Limits. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

U – Compound was analyzed for but was not detected (ND). 

J – Estimated value.  The reported concentration is below the Method Reporting Limit (MRL). 

B – Indicates the associated analyte was found in the method blank at > 1/10th the reported value. 

K – The ion abundance ratio between the primary and secondary ions were outside of the theoretical acceptance limits.  
The concentration of this analyte should be considered as an estimate.  Analytical results with the K laboratory flag 
were assigned J qualifiers as Estimated Maximum Possible Concentrations. 
Y – Isotopically labeled standard recovery outside of acceptance limits.  In all cases, the signal-to-noise ratios are greater 
than 10:1, making the recoveries acceptable. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The 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 laboratory noted that the shipping containers were sealed and custody seals were present and intact. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits were reviewed and appeared to be acceptable.   

The detection limits appeared to be acceptable.  Dilutions were not applied for the analyses reported in this data set. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at 4.3°C as noted on the Cooler Receipt Form and in the Case Narrative. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The results were reported in concentration units of picograms per liter (pg/L).  These units were acceptable for 
the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Calibration data were not included as part of this data set.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blank for extraction batch 286892 with the 
following exceptions. 

Method Analyte Concentration 
(pg/L) 

8290 1,2,3,6,7,8-HxCDD 0.746 
8290 1,2,3,4,6,7,8-HpCDD 3.34 
8290 OCDD 31.9 

Detections of the identified analytes in the associated samples that were less than the blank results or less than 
the applicable reporting limits were assigned U qualifiers.  Detections of the identified analytes in the associated 
samples that were greater than the reporting limits but less than 10 times the blank results were assigned JB 
qualifiers.  Non-detections of the identified analytes in the associated samples and detections that were above the 
reporting limit and greater than ten times the blank concentration did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

No 

Comments:  The total number of matrix spike samples prepared was not equal to at least 5% of the total number of 
samples.  Matrix spike samples were not prepared for the analytical batch reported in this data set.  Analytical accuracy and 
precision was evaluated using results from LCS/LCSD analyses. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

N/A 

Comments:  Matrix spike samples were not prepared for the analyses reported in this data set. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

No 

Comments:  The LCS and LCSD percent recoveries and LCS/LCSD RPD values were within data validation and laboratory 
QC limits, with the following exception. 

The LCS and LCSD recoveries for 2,3,7,8-TCDD were outside the acceptance limits of 70-130% at 161% and 155%, 
respectively, indicating potential high bias.  Qualification of the 2,3,7,8-TCDD results was not required since the analyte was 
not detected in the associated samples. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The reported recoveries for the isotopically labeled internal and recovery standards were within laboratory QC 
limits for the submitted samples, with the following exceptions. 

Method Labeled Standard Sample 
Labeled 
Standard 
Recovery 

QC Limits 

8290 13C-2,3,7,8-TCDD MW-1 36% 40-135% 
8290 13C-2,3,7,8-TCDD MW-3 22% 40-135% 
8290 13C-2,3,7,8-TCDF MW-3 38% 40-135% 
8290 13C-2,3,7,8-TCDD MW-4 31% 40-135% 
8290 13C-2,3,7,8-TCDD HOUSE 34% 40-135% 
8290 13C-2,3,7,8-TCDD BD-20170424 33% 40-135% 

The target analytes associated with the non-conforming labelled standards were not detected in the identified 
samples and the results were assigned UJ qualifiers. 
Recoveries of labeled standards were noted in QC samples but qualification of sample data was not required based on 
labeled standard recovery non-conformances in QC samples as the environmental samples were evaluated based on 
sample-specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20170424 was collected as a field duplicate of sample MW-4. 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples, with the following exception. 

The RPD values for total HpCDD, total HpCDF, and total TEQ exceeded the data validation limit of 30% at 98.4%, 
37.6%, and 83.4%, respeciively.  The total HpCDD, total HpCDF, and total TEQ results for the parent and field 
duplicate samples, MW-4 and BD-20170424 were assigned J qualifiers due to evidence of poor precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method in this data set. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals were not analyzed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-4 
Field Duplicate Sample ID:  BD-20170424 

Method Analyte Laboratory Result 
(pg/L) 

Duplicate Result 
(pg/L) 

Relative Percent 
Difference (RPD) 

8290 1,2,3,4,6,7,8-HpCDD 119 91.0 26.7% 

8290 1,2,3,4,6,7,8-HpCDF 23.1 13.8 50.4% +/-RL 

8290 1,2,3,4,7,8,9-HpCDF 5.76 2.98 63.6% +/-RL 

8290 1,2,3,4,7,8-HxCDD 3.41 ND (25.4) DL 

8290 1,2,3,4,7,8-HxCDF 3.38 2.11 46.3% +/-RL 

8290 1,2,3,6,7,8-HxCDD 6.18 3.06 67.5% +/-RL 
8290 1,2,3,6,7,8-HxCDF 3.26 1.31 85.3% +/-RL 

8290 1,2,3,7,8,9-HxCDD 5.45 3.42 45.8% +/-RL 

8290 1,2,3,7,8,9-HxCDF 2.79 1.29 73.5% +/-RL 

8290 1,2,3,7,8-PeCDD 1.79 ND (25.4) DL 

8290 1,2,3,7,8-PeCDF 4.26 ND (25.4) DL 

8290 2,3,4,6,7,8-HxCDF 3.52 2.23 44.9% +/-RL 

8290 2,3,4,7,8-PeCDF 3.70 1.43 88.5% +/-RL 

8290 OCDD 1340 1030 26.2% 

8290 OCDF 132 99.6 28.0% 

8290 Total HpCDD 119 40.5 98.4% 
8290 Total HpCDF 88.5 60.5 37.6% 
8290 Total HxCDD 11.6 ND (25.4) DL 

8290 Total HxCDF ND (28.5) 7.67 DL 

8290 Total PeCDF 3.70 ND (25.4) DL 

8290 Total TEQ 7.75 3.19 83.4% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
The RPD values for total HpCDD, total HpCDF, and total TEQ exceeded the data validation limit of 30% at 98.4%, 
37.6%, and 83.4%, respeciively.  The total HpCDD, total HpCDF, and total TEQ results for the parent and field 
duplicate samples, MW-4 and BD-20170424 were assigned J qualifiers due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

MBD Method blank detection 

LR-SUR The surrogate percent recovery was less than the lower acceptable limit indicating a possible low bias. 

ERPD-FD High field duplicate RPD. 

EMPC The reported concentration is the Estimated Maximum Possible Concentration (EPMC).  

MDLRL Flagged by the laboratory: The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3,4,6,7,8-HpCDD 8290 MW-1 E1700409-001 5.54 27.3 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDD 8290 MW-3 E1700409-002 9.45 25.8 pg/L U EMPC, MBD, MDLRL 
1,2,3,4,6,7,8-HpCDD 8290 HOUSE E1700409-004 11.9 26.4 pg/L U MBD, MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 MW-1 E1700409-001 2.66 27.3 pg/L J EMPC, MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 MW-3 E1700409-002 2.67 25.8 pg/L J MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 MW-4 E1700409-003 23.1 28.5 pg/L J MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 HOUSE E1700409-004 3.04 26.4 pg/L J EMPC, MDLRL 
1,2,3,4,6,7,8-HpCDF 8290 BD-20170424 E1700409-005 13.8 25.4 pg/L J MDLRL 
1,2,3,4,7,8,9-HpCDF 8290 MW-1 E1700409-001 1.52 27.3 pg/L J MDLRL 
1,2,3,4,7,8,9-HpCDF 8290 MW-3 E1700409-002 1.76 25.8 pg/L J MDLRL 
1,2,3,4,7,8,9-HpCDF 8290 MW-4 E1700409-003 5.76 28.5 pg/L J MDLRL 
1,2,3,4,7,8,9-HpCDF 8290 HOUSE E1700409-004 2.6 26.4 pg/L J EMPC, MDLRL 
1,2,3,4,7,8,9-HpCDF 8290 BD-20170424 E1700409-005 2.98 25.4 pg/L J EMPC, MDLRL 
1,2,3,4,7,8-HxCDD 8290 MW-4 E1700409-003 3.41 28.5 pg/L J EMPC, MDLRL 
1,2,3,4,7,8-HxCDD 8290 HOUSE E1700409-004 2.41 26.4 pg/L J EMPC, MDLRL 
1,2,3,4,7,8-HxCDF 8290 MW-4 E1700409-003 3.38 28.5 pg/L J EMPC, MDLRL 
1,2,3,4,7,8-HxCDF 8290 HOUSE E1700409-004 2.01 26.4 pg/L J EMPC, MDLRL 
1,2,3,4,7,8-HxCDF 8290 BD-20170424 E1700409-005 2.11 25.4 pg/L J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3,6,7,8-HxCDD 8290 MW-4 E1700409-003 6.18 28.5 pg/L U MBD, MDLRL 
1,2,3,6,7,8-HxCDD 8290 HOUSE E1700409-004 2.4 26.4 pg/L U EMPC, MBD, MDLRL 
1,2,3,6,7,8-HxCDD 8290 BD-20170424 E1700409-005 3.06 25.4 pg/L U EMPC, MBD, MDLRL 
1,2,3,6,7,8-HxCDF 8290 MW-1 E1700409-001 1.9 27.3 pg/L J MDLRL 
1,2,3,6,7,8-HxCDF 8290 MW-4 E1700409-003 3.26 28.5 pg/L J EMPC, MDLRL 
1,2,3,6,7,8-HxCDF 8290 HOUSE E1700409-004 2.53 26.4 pg/L J MDLRL 
1,2,3,6,7,8-HxCDF 8290 BD-20170424 E1700409-005 1.31 25.4 pg/L J EMPC, MDLRL 
1,2,3,7,8,9-HxCDD 8290 MW-4 E1700409-003 5.45 28.5 pg/L J MDLRL 
1,2,3,7,8,9-HxCDD 8290 HOUSE E1700409-004 3.42 26.4 pg/L J EMPC, MDLRL 
1,2,3,7,8,9-HxCDD 8290 BD-20170424 E1700409-005 3.42 25.4 pg/L J EMPC, MDLRL 
1,2,3,7,8,9-HxCDF 8290 MW-4 E1700409-003 2.79 28.5 pg/L J EMPC, MDLRL 
1,2,3,7,8,9-HxCDF 8290 HOUSE E1700409-004 3.14 26.4 pg/L J EMPC, MDLRL 
1,2,3,7,8,9-HxCDF 8290 BD-20170424 E1700409-005 1.29 25.4 pg/L J EMPC, MDLRL 
1,2,3,7,8-PeCDD 8290 MW-4 E1700409-003 1.79 28.5 pg/L J EMPC, MDLRL 
1,2,3,7,8-PeCDD 8290 HOUSE E1700409-004 3.14 26.4 pg/L J EMPC, MDLRL 
1,2,3,7,8-PeCDF 8290 MW-4 E1700409-003 4.26 28.5 pg/L J EMPC, MDLRL 
1,2,3,7,8-PeCDF 8290 HOUSE E1700409-004 2.42 26.4 pg/L J MDLRL 

2,3,4,6,7,8-HxCDF 8290 MW-4 E1700409-003 3.52 28.5 pg/L J EMPC, MDLRL 
2,3,4,6,7,8-HxCDF 8290 HOUSE E1700409-004 3.31 26.4 pg/L J MDLRL 
2,3,4,6,7,8-HxCDF 8290 BD-20170424 E1700409-005 2.23 25.4 pg/L J EMPC, MDLRL 
2,3,4,7,8-PeCDF 8290 MW-4 E1700409-003 3.7 28.5 pg/L J MDLRL 
2,3,4,7,8-PeCDF 8290 HOUSE E1700409-004 1.52 26.4 pg/L J EMPC, MDLRL 
2,3,4,7,8-PeCDF 8290 BD-20170424 E1700409-005 1.43 25.4 pg/L J EMPC, MDLRL 

2,3,7,8-TCDD 8290 MW-1 E1700409-001 ND 7.66 pg/L UJ LR-SUR 
2,3,7,8-TCDD 8290 MW-3 E1700409-002 ND 9.67 pg/L UJ LR-SUR 
2,3,7,8-TCDD 8290 MW-4 E1700409-003 ND 5.84 pg/L UJ LR-SUR 
2,3,7,8-TCDD 8290 HOUSE E1700409-004 ND 5.29 pg/L UJ LR-SUR 
2,3,7,8-TCDD 8290 BD-20170424 E1700409-005 ND 5.08 pg/L UJ LR-SUR 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

2,3,7,8-TCDF 8290 MW-3 E1700409-002 ND 8.85 pg/L UJ LR-SUR 
OCDD 8290 MW-1 E1700409-001 57.1 54.6 pg/L JB EMPC, MBD 
OCDD 8290 MW-3 E1700409-002 68.2 51.6 pg/L JB MBD 
OCDD 8290 HOUSE E1700409-004 89.3 52.9 pg/L JB MBD 
OCDF 8290 MW-1 E1700409-001 4.39 54.6 pg/L J EMPC, MDLRL 
OCDF 8290 HOUSE E1700409-004 10.2 52.9 pg/L J EMPC, MDLRL 

Total HpCDD 8290 MW-4 E1700409-003 119 28.5 pg/L J ERPD-FD 
Total HpCDD 8290 HOUSE E1700409-004 21.6 26.4 pg/L J MDLRL 
Total HpCDD 8290 BD-20170424 E1700409-005 40.5 25.4 pg/L J ERPD-FD 
Total HpCDF 8290 MW-1 E1700409-001 3.03 27.3 pg/L J MDLRL 
Total HpCDF 8290 MW-3 E1700409-002 4.43 25.8 pg/L J MDLRL 
Total HpCDF 8290 MW-4 E1700409-003 88.5 28.5 pg/L J ERPD-FD 
Total HpCDF 8290 BD-20170424 E1700409-005 60.5 25.4 pg/L J ERPD-FD 
Total HxCDD 8290 MW-4 E1700409-003 11.6 28.5 pg/L J MDLRL 
Total HxCDD 8290 HOUSE E1700409-004 3.84 26.4 pg/L J MDLRL 
Total HxCDF 8290 MW-1 E1700409-001 1.9 27.3 pg/L J MDLRL 
Total HxCDF 8290 HOUSE E1700409-004 5.84 26.4 pg/L J MDLRL 
Total HxCDF 8290 BD-20170424 E1700409-005 7.67 25.4 pg/L J MDLRL 
Total PeCDF 8290 MW-4 E1700409-003 3.7 28.5 pg/L J MDLRL 
Total PeCDF 8290 HOUSE E1700409-004 2.42 26.4 pg/L J MDLRL 

Total TEQ 8290 MW-4 E1700409-003 7.75   pg/L J ERPD-FD 
Total TEQ 8290 BD-20170424 E1700409-005 3.19   pg/L J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) and laboratory fortified blank (LFB) samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LFB percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories 

Project Name:  Diamond P Ranch Sample Matrix:  Soil 

Project Number:  776-029-001  Task 0006 Sample Start Date:  06/23/2016 

Date Validated:  07/25/2016 Sample End Date:  06/27/2016 
Parameters Included:   
 Total Metals by Test Method for Evaluating Solid Waste (SW-846) Methods 6010B and 6020 
 Total Mercury by SW-846 Method 7471B 
 Soil Moisture ASTM International Method D2974 
Laboratory Project ID:  H16060524 

Data Validator:  Lisa Phillips, Environmental Scientist 

Reviewer:  Charles Ballek, Senior Chemist 
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SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

DIAP-BKFL-TPSL H16060524-001 

DIAP-BKFL-DITCH H16060524-002 

DIAP-BKFL-POND H16060524-003 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 10) 

 MS/MSD (Item 12) 

 LCS and LFB (Item 14) 

 System Monitoring Compounds (i.e., Surrogates) (Item 16) 

 Field, Equipment, and Trip Blanks (Item 17) 

 Field Duplicates (Item 19) 

 Laboratory Duplicates (Item 21) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2016. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.   
 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 27 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:   

The laboratory noted the following non-conformances regarding the analytical data. 

Relinquished time from client does not match received time by laboratory.  

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

A - The analyte level was greater than four times the spike level. In accordance with the method % recovery is not 
calculated. 

3. Were sample CoC forms and procedures complete? No 

Comments:  The 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 with the following exception.  

The laboratory noted a small time difference from when the cooler was relinquished to when the laboratory received it.  The 
difference may be attributed to rounding and no further action was required. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method Samples Analyte(s) Dilution 
Factor 

6010B 
DIAP-BKFL-DITCH, 
DIAP-BKFL-POND, 
DIAP-BKFL-TPSL 

Barium 5 

6020 
DIAP-BKFL-DITCH, 
DIAP-BKFL-POND, 
DIAP-BKFL-TPSL 

Metals 10 
 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at 4.2°C as noted on the CoC record and the laboratory Work Order Receipt Checklist. The 
laboratory noted that the shipping containers were sealed and custody seals were present.   

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of milligrams per kilogram (mg/kg).  Soil moisture was 
reported as percent by weight (wt%).  These units were acceptable for the sample matrix and the analyses requested.  The 
analytical results for the soil samples were reported on a dry weight basis. 
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VALIDATION CRITERIA CHECKLIST 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited initial and continuing calibration summary data were included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  Limited initial and continuing calibration data were reviewed and the results are within acceptable limits.  
Partial interference check summary results were also included in the QC Summary Report with acceptable results.  Full 
calibration and interference check reports and raw data were not available for review to confirm the results.  The laboratory 
did not note that any calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  Laboratory blank samples were not prepared or required for soil moisture by Method D2974. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exception. 

Method Analyte Batch Concentration 
(mg/kg) 

6020 Silver 33457 2 

Silver was not detected in the associated samples and the results did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
6010B Barium 33457 Not Associated 
6010B Barium 33457 DIAP-BKFL-TPSL 
6020 Metals 33457 Not Associated 
6020 Metals 33457 DIAP-BKFL-TPSL 

7471B Mercury 33471 DIAP-BKFL-TPSL 
Not Associated – The MS sample source was not associated with this project. 
Matrix spike analyses were not required for soil moisture analyses by Method D2974. 
Post digestion spikes were prepared for Method 6010B batch 33457 from sample DIAP-BKFL-TPSL and a sample that was 
not associated with the project and for Method 6020 batch 33457 from sample DIAP-BKFL-TPSL. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

Yes 

Comments:  The MS/MSD percent recoveries and RPDs for project samples were within data validation and laboratory QC 
limits.  

Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 



 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H16060524_ATT-D3_OnCD.docx 7 of 8 

VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LFB percent recoveries were within data validation and laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Surrogates are not included for metals analysis. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10 of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  Field duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  Field duplicate samples were not collected as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  A laboratory duplicate sample was prepared for soil moisture by Method D2974 batch R116497 from sample 
DIAP-BKFL-TPSL.  The RPD value for this duplicate analysis was within the laboratory acceptance limits. 
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DATA QUALIFICATION SUMMARY 
 

Data qualifiers were not applied as a result of this validation 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana with data from Pace Analytical Services in 
Minneapolis, Minnesota, evaluating samples from the MDEQ Diamond P Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories / Pace Analytical 

Project Name:  Diamond P Ranch Sample Matrix:  Soil 

Project Number:  776-029-001  Task 0006 Sample Start Date:  07/11/2016 

Date Validated:  08/04/2016 Sample End Date:  07/11/2016 
Parameters Included:   
 Semivolatile Organics (SVOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8270C 
 Pentachlorophenol by SW-846 Method 8151A 
 Total Extractable Hydrocarbons (TEH) by SW-846 Method 8015M 
 Extractable Petroleum Hydrocarbons (EPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-EPH 
 Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) bySW-846 Method 8290 
 Soil Moisture ASTM International Method D2974 
Laboratory Project ID:  H16070159/10355420 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

DIAP-S-EAST (0-2) H16070159-001 / 10355420001 

DIAP-SS-East (2-20) H16070159-002 / 10355420002 

DIAP-S-SOUTH (0-2) H16070159-003 / 10355420003 

DIAP-SS-SOUTH (2-20) H16070159-004 / 10355420004 

DIAP-S-WEST (0-2) H16070159-005 / 10355420005 

DIAP-SS-WEST (2-20) H16070159-006 / 10355420006 

DIAP-S-NORTH (0-2) H16070159-007 / 10355420007 

DIAP-SS-NORTH (2-20) H16070159-008 / 10355420008 

BD-20160711 H16070159-009 / 10355420009 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

⊗ Laboratory Qualifiers / Interferences (Item 2) 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 10) 

⊗ MS/MSD (Item 12) 

 LCS (Item 14) 

 System Monitoring Compounds (i.e., Surrogates) (Item 16) 

 Field, Equipment, and Trip Blanks (Item 17) 

⊗ Field Duplicates (Item 19) 

 Laboratory Duplicates (Item 21) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 The USEPA CLP National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and Chlorinated 
Dibenzofurans (CDFs) Data Review, document number EPA-540-R-11-016, September 2011, was referenced for review 
of CDDs and CDFs. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 
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 Trihydro Data Validation Variance Documentation, February 2016. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 

OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data that would be qualified with more than one flag were assigned one qualifier based on the severity; however, all reasons 
for qualification were retained.  Data that would be qualified with both J+ and J- flags were evaluated based on validation 
criteria and assigned the appropriate flag. The hierarchy of qualifiers from the most to least severe is as follows:  

 R > JB/U > NJ > J+/J- > J/UJ 
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 369 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.



 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H16070159_10355420_ATT-D4_OnCD.docx 5 of 14 

VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory noted the following non-conformances regarding the analytical data. 

A significant portion of the hydrocarbons measured in the EPH Screening analysis for samples DIAP-S-SOUTH (0-2), 
DIAP-S-WEST (0-2), and DIAP-SS-NORTH (2-20) were not recovered from the silica gel fractionation cartridge. Silica gel 
can act as a cleanup media for non-petroleum hydrocarbons. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

S – Spike recovery outside of advisory limits. 

Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time. 

* = The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and 
hydrocarbon range values are the most conservative Montana DEQ RBSLs. These limits may not apply to your samples. 

EMPC - Estimated Maximum Possible Concentration.  Analyte results identified as EMPC were assigned J+ qualifiers.  
J – Estimated value.  Analyte results with laboratory J qualifiers were assigned J qualifiers as estimated because 
the concentrations were below the calibration range. 
I – Interference present.  Analyte results with laboratory I qualifiers were assigned J qualifiers. 
P – PCDE Interference.  Analyte results with laboratory P qualifiers were assigned J qualifiers. 
E – Exceeds calibration range.  Analyte results with laboratory E qualifiers were assigned J qualifiers. 
D – Result obtained from analysis of diluted sample 

Nn – Value obtained from additional analysis 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The 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 laboratory noted that the shipping containers were sealed and custody seals were present. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Method 8151A:  Dilution factors of 4-200 times were applied to select samples for the analysis of pentachlorophenol. 

Method 8290:  Sample DIAP-S-SOUTH (0-2) was diluted by a factor of 10 times for the analysis of some dioxin/furan 
analytes and dilutions of 20 times were applied for the analyses of samples DIAP-S-EAST (0-2), DIAP-SS-East (2-20), and 
BD-20160711. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at 2.1°C as noted on the CoC record and the laboratory Work Order Receipt Checklist.  

The samples were subcontracted to Pace Analytical for analysis by Method 8290.  The samples were received at Pace in 
good condition with a cooler temperature of 0.1°C.  The cooler temperature below 2.0°C was judged as acceptable since 
the laboratory did not report the sample containers as broken or frozen. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were digested and analyzed within method-specific holding times with the following exception. 

The extraction of sample DIAP-SS-SOUTH (2-20) for EPH by Method MA-EPH was performed approximately 9.25 
hours after the expiration of the method defined 14 day holding time.  The analytes reported from this analysis 
were not detected in the sample and the results were assigned UJ qualifiers. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of milligrams per kilogram (mg/kg) and nanograms per 
kilogram (ng/kg).  Soil moisture was reported as percent by weight (wt%).  These units were acceptable for the sample 
matrix and the analyses requested.   

The analytical results for the soil samples were reported on a dry weight basis. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited continuing calibration summary data for Method MA-EPH and Method 8015M analyses were included 
as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited continuing calibration data were reviewed and the results are within acceptable limits.  Full 
calibration reports and raw data were not available for review to confirm the results.  The laboratory did not note that any 
calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  Laboratory blank samples were not prepared or required for soil moisture by Method D2974. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exceptions. 

Method Analyte Batch Concentration 
(ng/kg) 

8290 1,2,3,4,6,7,8-HpCDD 18356 0.21 
8290 1,2,3,4,6,7,8-HpCDF 18356 0.33 
8290 1,2,3,4,7,8,9-HpCDF 18356 0.19 
8290 1,2,3,4,7,8-HxCDD 18356 0.071 
8290 1,2,3,6,7,8-HxCDD 18356 0.078 
8290 OCDD 18356 2.4 
8290 OCDF 18356 3.4 
8290 Total HpCDD 18356 0.37 
8290 Total HpCDF 18356 1.3 
8290 Total HxCDD 18356 0.15 

The listed analytes were detected in the associated samples at concentrations greater than 10 times the blank levels and 
qualification of sample data was not required. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
MA-EPH EPH 33677 Not Associated 
8015M TEH 33547 Not Associated 
8151A Pentachlorophenol B_100862 DIAP-S-EAST (0-2)* 
8270C SVOC B_100906 DIAP-S-SOUTH (0-2) 
8290 TCDD/TCDF 18356 DIAP-SS-WEST (2-20) 

Not Associated – The MS sample source was not associated with this project. 

* - The matrix spike results for Method 8151A included this laboratory note: Because the sample amount was significantly 
higher than the spike amount, the MS and MSD spike samples are calculated as Duplicate samples. 

Matrix spike analyses were not required for soil moisture analyses by Method D2974. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits or were not applicable because the unspiked sample concentration was greater than four times the 
spike added with the following exceptions.  

Method Analyte Batch MS Recovery MSD 
Recovery 

MS/MSD QC 
Limits 

8207C Dibenzo(a,h)anthracene B_100906 122% 124% 63-113% 
8207C Indeno(1,2,3-cd)pyrene B_100906 146% 145% 57-119% 

Dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene were detected in the associated samples and the results were 
assigned J+ qualifiers due to evidence of potential high bias.  Dibenzo(a,h)anthracene was not detected in sample 
DIAP-S-WEST (0-2) and that result did not require qualification based on these MS/MSD results. 

Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within data validation and laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries in the analyses of the submitted samples were within laboratory QC limits. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on sample-specific surrogate recoveries. 

The Method 8290 internal standard recoveries were within the acceptance limits. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10 of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.  Sample BD-
20160711 was collected as a field duplicate of sample DIAP-SS-East (2-20). 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within data validation QC limits of 0-50% for soil samples, with the following exceptions. 
The RPD values for C9-C18 aliphatics, C19-C36 aliphatics, total extractable hydrocarbons (Methods MA-EPH and 
8015M), 1,2,3,4,7,8-HxCDD, 1,2,3,7,8,9-HxCDD, and 1,2,3,7,8-PeCDD exceeded the data validation QC limit of 50% 
for soil which was evidence of poor precision.  The results for these analytes were qualified as J for the parent and 
field duplicate samples DIAP-SS-East (2-20) and BD-20160711. 
The RPD value for C11-C22 aromatics exceeded 100% and the results for this analyte were assigned J qualifiers if 
detected in the associated samples and UJ if not detected due to evidence of extremely poor precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  A laboratory duplicate sample was prepared for soil moisture by Method D2974 batch R116770 from sample 
BD-20160711.  The RPD value for this duplicate analysis was within the laboratory acceptance limits. 

The matrix spike and matrix spike duplicate for Method 8151A batch B_100862 prepared from sample DIAP-S-EAST (0-2) 
were presented as laboratory duplicates with the note “Because the sample amount was significantly higher than the spike 
amount, the MS and MSD spike samples are calculated as Duplicate samples.”  The reported RPD values for these 
samples were within the laboratory limits 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  DIAP-SS-East (2-20) 
Field Duplicate Sample ID:  BD-20160711 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

MA-EPH C11-C22, Aromatic, Adjusted 39 mg/kg-dry 159 mg/kg-dry 121.2% 
MA-EPH C19-C36, Aliphatic, Adjusted 294 mg/kg-dry 764 mg/kg-dry 88.8% 
MA-EPH C9-C18, Aliphatic, Adjusted 58 mg/kg-dry 173 mg/kg-dry 99.6% 
MA-EPH Total Extractable Hydrocarbons 411 mg/kg-dry 1160 mg/kg-dry 95.4% 

SW8015M Total Extractable Hydrocarbons 494 mg/kg-dry 1240 mg/kg-dry 86.0% 
SW8151A Pentachlorophenol 11 mg/kg-dry 15 mg/kg-dry 30.8% 

8290 1,2,3,4,6,7,8-HpCDD 11000 ng/kg 18000 ng/kg 48.3% 
8290 1,2,3,4,6,7,8-HpCDF 8800 ng/kg 13000 ng/kg 38.5% 
8290 1,2,3,4,7,8,9-HpCDF 740 ng/kg 1100 ng/kg 39.1% 
8290 1,2,3,4,7,8-HxCDD 37 ng/kg 64 ng/kg 53.5% 
8290 1,2,3,4,7,8-HxCDF 160 ng/kg 230 ng/kg 35.9% 
8290 1,2,3,6,7,8-HxCDD 480 ng/kg 750 ng/kg 43.9% 
8290 1,2,3,6,7,8-HxCDF 110 ng/kg 170 ng/kg 42.9% 
8290 1,2,3,7,8,9-HxCDD 99 ng/kg 180 ng/kg 58.1% 
8290 1,2,3,7,8,9-HxCDF 75 ng/kg 110 ng/kg 37.8% 
8290 1,2,3,7,8-PeCDD 11 ng/kg 19 ng/kg 53.3% 
8290 1,2,3,7,8-PeCDF 21 ng/kg 32 ng/kg 41.5% 
8290 2,3,4,6,7,8-HxCDF 210 ng/kg 320 ng/kg 41.5% 
8290 2,3,4,7,8-PeCDF 58 ng/kg 88 ng/kg 41.1% 
8290 2,3,7,8-TCDD 0.28 ng/kg 0.40 ng/kg 35.3% +/-RL 
8290 2,3,7,8-TCDF 6.5 ng/kg 9.3 ng/kg 35.4% 
8290 OCDD 110000 ng/kg 160000 ng/kg 37.0% 
8290 OCDF 68000 ng/kg 94000 ng/kg 32.1% 
8290 Total HpCDD 17000 ng/kg 28000 ng/kg 48.9% 
8290 Total HpCDF 37000 ng/kg 56000 ng/kg 40.9% 
8290 Total HxCDD 1500 ng/kg 2400 ng/kg 46.2% 
8290 Total HxCDF 7200 ng/kg 10000 ng/kg 32.6% 
8290 Total PeCDD 87 ng/kg 140 ng/kg 46.7% 
8290 Total PeCDF 1000 ng/kg 1600 ng/kg 46.2% 
8290 Total TCDD 16 ng/kg 24 ng/kg 40.0% 
8290 Total TCDF 130 ng/kg 200 ng/kg 42.4% 
8290 WHO 2005 TEQ 400 ng/kg 620 ng/kg 43.1% 

D2974 Soil Moisture 15.1 WT% 14.9 WT% 1.3% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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Client Sample ID:  DIAP-SS-East (2-20) 
Field Duplicate Sample ID:  BD-20160711 

The RPD values for C9-C18 Aliphatics, C19-C36 Aliphatics, Total Extractable Hydrocarbons (Methods MA-EPH and 
8015M), 1,2,3,4,7,8-HxCDD, 1,2,3,7,8,9-HxCDD, and 1,2,3,7,8-PeCDD exceeded the data validation QC limit of 50% 
for soil which was evidence of poor precision.  The results for these analytes were qualified as J for the parent and 
field duplicate samples DIAP-SS-East (2-20) and BD-20160711. 
The RPD value for C11-C22 Aromatics exceeded 100% and the results for this analyte were assigned J qualifiers if 
detected in the associated samples and UJ if not detected due to evidence of extremely poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
INT-ISO Interfering substances affected isotope ratios and accurate identification and quantitation of the target analyte. 

INT-PCDE Interference from polychlorinated diphenyl ethers affected accurate identification and quantitation of the target analyte. 
EMPC The reported concentration is the Estimated Maximum Possible Concentration (EPMC).  
EBL Flagged as estimated by the laboratory. 

BCAL The result is below the instrument calibration range. 
ECAL The result exceeds the calibration range. 
HT-EX Sample was extracted outside of the method holding time. 
HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3,4,6,7,8-HpCDD 8290 H16070159-007B 10355420007 4000 0.41 ng/kg J EBL, ECAL 
1,2,3,4,6,7,8-HpCDF 8290 H16070159-006B 10355420006 3200 1.7 ng/kg J EBL, ECAL 
1,2,3,4,6,7,8-HpCDF 8290 H16070159-007B 10355420007 3300 1.2 ng/kg J EBL, ECAL 
1,2,3,4,6,7,8-HpCDF 8290 H16070159-008B 10355420008 2100 0.93 ng/kg J EBL, ECAL 
1,2,3,4,7,8-HxCDD 8290 H16070159-002B 10355420002 37 0.69 ng/kg J ERPD-FD 
1,2,3,4,7,8-HxCDD 8290 H16070159-005B 10355420005 3.1 0.47 ng/kg J+ EBL, EMPC, INT-ISO 
1,2,3,4,7,8-HxCDD 8290 H16070159-006B 10355420006 3.3 0.34 ng/kg J BCAL, EBL 
1,2,3,4,7,8-HxCDD 8290 H16070159-009B 10355420009 64 1 ng/kg J ERPD-FD 
1,2,3,6,7,8-HxCDF 8290 H16070159-001B 10355420001 210 1.2 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-002B 10355420002 110 0.76 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-003B 10355420003 180 1.1 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-004B 10355420004 37 0.65 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-006B 10355420006 24 0.85 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-007B 10355420007 120 0.69 ng/kg J+ EMPC, INT-PCDE 
1,2,3,6,7,8-HxCDF 8290 H16070159-008B 10355420008 19 0.61 ng/kg J+ EMPC, INT-PCDE 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

1,2,3,6,7,8-HxCDF 8290 H16070159-009B 10355420009 170 1.9 ng/kg J+ EMPC, INT-PCDE 
1,2,3,7,8,9-HxCDD 8290 H16070159-002B 10355420002 99 0.82 ng/kg J ERPD-FD 
1,2,3,7,8,9-HxCDD 8290 H16070159-009B 10355420009 180 0.69 ng/kg J ERPD-FD 
1,2,3,7,8,9-HxCDF 8290 H16070159-005B 10355420005 3 0.81 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDD 8290 H16070159-002B 10355420002 11 0.27 ng/kg J ERPD-FD 
1,2,3,7,8-PeCDD 8290 H16070159-004B 10355420004 3.8 0.23 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDD 8290 H16070159-005B 10355420005 1.6 0.29 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDD 8290 H16070159-006B 10355420006 1.8 0.24 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDD 8290 H16070159-008B 10355420008 1.9 0.31 ng/kg J+ EBL, EMPC, INT-ISO 
1,2,3,7,8-PeCDD 8290 H16070159-009B 10355420009 19 0.16 ng/kg J ERPD-FD 
1,2,3,7,8-PeCDF 8290 H16070159-004B 10355420004 4.1 0.32 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDF 8290 H16070159-005B 10355420005 1.3 0.73 ng/kg J+ EBL, EMPC, INT-ISO 
1,2,3,7,8-PeCDF 8290 H16070159-006B 10355420006 1.7 0.62 ng/kg J BCAL, EBL 
1,2,3,7,8-PeCDF 8290 H16070159-008B 10355420008 1.7 0.58 ng/kg J BCAL, EBL 
2,3,4,7,8-PeCDF 8290 H16070159-005B 10355420005 3.1 0.46 ng/kg J BCAL, EBL 

2,3,7,8-TCDD 8290 H16070159-001B 10355420001 1.2 0.17 ng/kg J BCAL, EBL 
2,3,7,8-TCDD 8290 H16070159-002B 10355420002 0.28 0.23 ng/kg J BCAL, EBL 
2,3,7,8-TCDD 8290 H16070159-003B 10355420003 0.6 0.42 ng/kg J BCAL, EBL 
2,3,7,8-TCDD 8290 H16070159-007B 10355420007 1.1 0.59 ng/kg J BCAL, EBL 
2,3,7,8-TCDD 8290 H16070159-009B 10355420009 0.4 0.34 ng/kg J BCAL, EBL 
2,3,7,8-TCDF 8290 H16070159-005B 10355420005 0.5 0.45 ng/kg J BCAL, EBL 

OCDD 8290 H16070159-001B 10355420001 150000 3.5 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-002B 10355420002 110000 2.7 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-003B 10355420003 72000 1.4 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-004B 10355420004 18000 0.66 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-006B 10355420006 14000 0.49 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-007B 10355420007 27000 0.62 ng/kg J EBL, ECAL 
OCDD 8290 H16070159-008B 10355420008 9100 0.31 ng/kg J EBL, ECAL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

OCDD 8290 H16070159-009B 10355420009 160000 3.1 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-002B 10355420002 68000 2 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-004B 10355420004 3400 0.33 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-006B 10355420006 26000 0.41 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-007B 10355420007 8400 0.55 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-008B 10355420008 17000 0.25 ng/kg J EBL, ECAL 
OCDF 8290 H16070159-009B 10355420009 94000 2.4 ng/kg J EBL, ECAL 

Total HpCDD 8290 H16070159-007B 10355420007 7100 0.41 ng/kg J EBL, ECAL 
Total HpCDF 8290 H16070159-006B 10355420006 13000 2.3 ng/kg J EBL, ECAL 
Total HpCDF 8290 H16070159-007B 10355420007 7500 1.9 ng/kg J EBL, ECAL 
Total HpCDF 8290 H16070159-008B 10355420008 8400 1.4 ng/kg J EBL, ECAL 
Total HpCDF 8290 H16070159-009B 10355420009 56000 13 ng/kg J EBL, ECAL 
Total HxCDF 8290 H16070159-002B 10355420002 7200 1.3 ng/kg J EBL, ECAL 
Total HxCDF 8290 H16070159-009B 10355420009 10000 2.1 ng/kg J EBL, ECAL 

C11-C22, Aromatic, Adjusted MA-EPH DIAP-S-EAST (0-2) H16070159-001 159 15 mg/kg-dry J ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-SS-East (2-20) H16070159-002 39 12 mg/kg-dry J ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-S-SOUTH (0-2) H16070159-003 ND 12 mg/kg-dry UJ ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-SS-SOUTH (2-20) H16070159-004 ND 24 mg/kg-dry UJ ERPD-FD, HT-EX 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-S-WEST (0-2) H16070159-005 ND 11 mg/kg-dry UJ ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-SS-WEST (2-20) H16070159-006 ND 12 mg/kg-dry UJ ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-S-NORTH (0-2) H16070159-007 43 13 mg/kg-dry J ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH DIAP-SS-NORTH (2-20) H16070159-008 ND 12 mg/kg-dry UJ ERPD-FD 
C11-C22, Aromatic, Adjusted MA-EPH BD-20160711 H16070159-009 159 12 mg/kg-dry J ERPD-FD 
C19-C36, Aliphatic, Adjusted MA-EPH DIAP-SS-East (2-20) H16070159-002 294 12 mg/kg-dry J ERPD-FD 
C19-C36, Aliphatic, Adjusted MA-EPH DIAP-SS-SOUTH (2-20) H16070159-004 ND 24 mg/kg-dry UJ HT-EX 
C19-C36, Aliphatic, Adjusted MA-EPH BD-20160711 H16070159-009 764 12 mg/kg-dry J ERPD-FD 
C9-C18, Aliphatic, Adjusted MA-EPH DIAP-SS-East (2-20) H16070159-002 58 12 mg/kg-dry J ERPD-FD 
C9-C18, Aliphatic, Adjusted MA-EPH DIAP-SS-SOUTH (2-20) H16070159-004 ND 24 mg/kg-dry UJ HT-EX 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier DV Flag Reasons 

C9-C18, Aliphatic, Adjusted MA-EPH BD-20160711 H16070159-009 173 12 mg/kg-dry J ERPD-FD 
Total Extractable Hydrocarbons MA-EPH DIAP-SS-East (2-20) H16070159-002 411 12 mg/kg-dry J ERPD-FD 
Total Extractable Hydrocarbons MA-EPH DIAP-SS-SOUTH (2-20) H16070159-004 ND 24 mg/kg-dry UJ HT-EX 
Total Extractable Hydrocarbons MA-EPH BD-20160711 H16070159-009 1160 12 mg/kg-dry J ERPD-FD 
Total Extractable Hydrocarbons SW8015M DIAP-SS-East (2-20) H16070159-002 494 12 mg/kg-dry J ERPD-FD 
Total Extractable Hydrocarbons SW8015M BD-20160711 H16070159-009 1240 12 mg/kg-dry J ERPD-FD 

Dibenzo(a,h)anthracene SW8270C DIAP-S-EAST (0-2) H16070159-001 0.037 0.0048 mg/kg-dry J+ HR-MS 
Dibenzo(a,h)anthracene SW8270C DIAP-S-SOUTH (0-2) H16070159-003 0.008 0.0042 mg/kg-dry J+ HR-MS 
Dibenzo(a,h)anthracene SW8270C DIAP-S-NORTH (0-2) H16070159-007 0.033 0.0042 mg/kg-dry J+ HR-MS 
Indeno(1,2,3-cd)pyrene SW8270C DIAP-S-EAST (0-2) H16070159-001 0.13 0.0048 mg/kg-dry J+ HR-MS 
Indeno(1,2,3-cd)pyrene SW8270C DIAP-S-SOUTH (0-2) H16070159-003 0.024 0.0042 mg/kg-dry J+ HR-MS 
Indeno(1,2,3-cd)pyrene SW8270C DIAP-S-WEST (0-2) H16070159-005 0.0091 0.0036 mg/kg-dry J+ HR-MS 
Indeno(1,2,3-cd)pyrene SW8270C DIAP-S-NORTH (0-2) H16070159-007 0.19 0.0042 mg/kg-dry J+ HR-MS 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Laboratory duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) and laboratory fortified blank (LFB) samples 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, laboratory blanks, initial and 
continuing calibrations (where applicable), and the LCS/LFB percent recoveries against method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

DIAP-BKFL-01 H16080248-001 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories 

Project Name:  Diamond P Ranch Sample Matrix:  Soil 

Project Number:  776-029-001  Task 0006 Sample Start Date:  08/10/2016 

Date Validated:  08/29/2016 Sample End Date:  08/10/2016 
Parameters Included:   
 Total Metals by Test Method for Evaluating Solid Waste (SW-846) Methods 6010B and 6020 
 Total Mercury by SW-846 Method 7471B 
 Soil Moisture ASTM International Method D2974 
Laboratory Project ID:  H16080248 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 11) 

 MS/MSD (Item 13) 

 LCS and LFB (Item 15) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Item 18) 

 Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Trihydro Data Validation Variance Documentation, February 2016. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 
  



 
 

Tier II Data Validation Report Summary 
 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H16080248_ATT-D5_OnCD.docx 3 of 7 

OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.    
 
Data were not qualified as a result of this validation. 
 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 9 data 
points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% and is 
acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments: The laboratory did not identify non-conformances regarding the analytical data in this report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

S - Spike recovery outside of advisory limits. 

N - The analyte concentration was not sufficiently high to calculate a RPD for the serial dilution test. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The 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 with the following exception.  

The laboratory noted that the shipping containers were sealed and custody seals were present and intact.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied. 

Sample DIAP-BKFL-01 was diluted by a factor of 5 times for the Method 6010B analysis of barium.  A dilution factor of 50 
times was applied for the analysis of the target metals analyzed by Method 6020. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at 5.3°C as noted on the CoC record and the laboratory Work Order Receipt Checklist.  

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of milligrams per kilogram (mg/kg).  Soil moisture was 
reported as percent by weight (wt%).  These units were acceptable for the sample matrix and the analyses requested.   

The analytical results for the soil samples were reported on a dry weight basis. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited initial and continuing calibration summary data were included as part of this data set. 
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VALIDATION CRITERIA CHECKLIST 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  Limited initial and continuing calibration data were reviewed and the results are within acceptable limits.  
Partial interference check summary results for Method 6010B were also included in the QC Summary Report with 
acceptable results.  Full calibration and interference check reports and raw data were not available for review to confirm the 
results.  The laboratory did not note that any calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  Laboratory blank samples were not prepared or required for soil moisture by Method D2974. 

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exceptions. 

Silver was detected in the method blank for Method 6020 batch 33992 at a concentration of 0.3 mg/kg. 

Mercury was detected in the method blank for Method 7171B batch 34013 at a concentration of 0.01 mg/kg. 

Silver and mercury were not detected in the associated sample, DIAP-BKFL-01, and the results did not require qualification. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
6010B Barium 33992 Not Associated 
6020 Metals 33992 Not Associated 

7471B Mercury 34013 Not Associated 
Not Associated – The MS sample source was not associated with this project. 

Matrix spike analyses were not required for soil moisture analyses by Method D2974. 

Post digestion spikes and serial dilutions were prepared for Method 6010B and Method 6020 batch 33992 from a sample 
that was not associated with the project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

N/A 

Comments:  Recoveries and RPDs for MS/MSDs, post digestion spikes, and serial dilutions prepared from non-project 
samples were considered but data were not qualified based on these results since matrix similarity to project samples could 
not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LFB percent recoveries were within data validation and laboratory QC limits. 
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VALIDATION CRITERIA CHECKLIST 

17. Were surrogate recoveries within laboratory QC limits? N/A 

Comments:  Analysis of surrogates was not required for metals analyses. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

No 

Comments:  Field duplicate samples were not collected as part of this sample set. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

N/A 

Comments:  Field duplicate samples were not collected as part of this sample set. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

Yes 

Comments:  A laboratory duplicate sample was prepared for soil moisture by Method D2974 batch R117999 from sample 
DIAP-BKFL-01.  The RPD value for this duplicate analysis was within the laboratory acceptance limits. 



 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H16080248_ATT-D5_OnCD.docx 7 of 7 

DATA QUALIFICATION SUMMARY 
 

Data qualifiers were not applied as a result of this validation 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) and laboratory fortified blank (LFB) samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LFB percent recoveries against method-
specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

Client:   Montana Department of Environmental Quality (MDEQ) Laboratory:   Energy Laboratories 

Project Name:   Diamond P Ranch Sample Matrix:  Water 

Project Number:  776-029-001  Task 0010 Sample Start Date:  09/12/2016 

Date Validated:  09/30/2016 Sample End Date:  09/13/2016 
Parameters Included:   
 Semivolatile Organic Compounds (SVOC) by Test Method for Evaluating Solid Waste Method 8270C 
 Pentachlorophenol by SW-846 Method 8151A 
 Total Extractable Petroleum Hydrocarbons (EPH) by SW-846 Method 8015M 
 Dissolved Metals by SW-846 Method 6020 
 Dissolved Mercury by SW-846 Method 7470A 
Laboratory Project ID:  H16090282 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MW-1 H16090282-001 

MW-3 H16090282-002 

MW-4 H16090282-003 

BD-20160912-02 H16090282-004 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

⊗ Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 11) 

⊗ MS/MSD (Item 13) 

 LCS and LFB (Item 15) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Item 18) 

 Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Trihydro Data Validation Variance Documentation, February 2016. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J- The result is an estimated concentration, but may be biased low 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 108 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments: The laboratory did not identify non-conformances regarding the analytical data in this report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

S - Spike recovery outside of advisory limits. 

3. Were sample CoC forms and procedures complete? No 

Comments:  The 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 with the following exception.  

The laboratory noted that the sample ID and collection date and time were not entered on the label for one sample bottle for 
sample MW-3.  The ID and collection information from the CoC was used for entry in the laboratory information system. 

The laboratory noted that the shipping containers were sealed and custody seals were present and intact.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions were not applied for the analyses reported in this 
data set. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within and outside the 
recommended temperature range of 4°C ± 2°C at 0.7°C to 2.4°C as noted on the CoC record and the laboratory Work 
Order Receipt Checklist.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

No 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times with the following 
exceptions. 

The extractions for total extractable hydrocarbons by Method 8015M were performed 1 to 2 days after expiration of 
the 7 day holding time.  The target analyte was not detected in the samples and the results were assigned UJ 
qualifiers to indicate estimated detection limits. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L).  
These units were acceptable for the sample matrix and the analyses requested.   

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited initial and continuing calibration summary data were included as part of this data set. 
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VALIDATION CRITERIA CHECKLIST 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  Limited initial and continuing calibration data were reviewed and the results were within the acceptance limits.  
Full calibration and interference check reports and raw data were not available for review to confirm the results.  The 
laboratory did not note that any calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exceptions. 

Mercury was detected in the method blank for Method 7470A batch 34479 at a concentration of 0.000001 mg/L.  Mercury 
was not detected in the associated samples and qualification of the results was not required. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
6020 Metals R118686 MW-1 
6020 Arsenic R118783 Not Associated 

7470A Mercury 34479 MW-3 
8015M EPH 34498 Not Associated 
8151A Pentachlorophenol B_102764 MW-4 
8270C SVOC B_102784 MW-1 and MW-3 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits with the following exception. 

The reported recovery for pentachlorophenol in the MSD for Method 8151A batch B_102764 was outside the 
laboratory acceptance limits of 61-122% at 59%.  The non-detect results in the associated samples in the batch 
were assigned UJ qualifiers and the detection of pentachlorophenol in sample MW-4 was qualified J- due to 
evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 
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VALIDATION CRITERIA CHECKLIST 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LFB percent recoveries were within data validation and laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20160912-02 was collected as a field duplicate of sample MW-3. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples.  

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-3 
Field Duplicate Sample ID:  BD-20160912-02 

Method Analyte Laboratory Result 
(mg/L) 

Duplicate Result 
(mg/L) 

Relative Percent 
Difference (RPD) 

6020 Arsenic 0.002 0.002 0.0% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
HT-EX Sample was extracted outside of the method holding time. 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Pentachlorophenol SW8151A MW-1 H16090282-001 ND 0.1 µg/L UJ LR-MS 
Pentachlorophenol SW8151A MW-3 H16090282-002 ND 0.1 µg/L UJ LR-MS 
Pentachlorophenol SW8151A MW-4 H16090282-003 1.2 0.1 µg/L J- LR-MS 
Pentachlorophenol SW8151A BD-20160912-02 H16090282-004 ND 0.1 µg/L UJ LR-MS 

Total Extractable Hydrocarbons SW8015M MW-1 H16090282-001 ND 300 µg/L UJ HT-EX 
Total Extractable Hydrocarbons SW8015M MW-3 H16090282-002 ND 322 µg/L UJ HT-EX 
Total Extractable Hydrocarbons SW8015M MW-4 H16090282-003 ND 329 µg/L UJ HT-EX 
Total Extractable Hydrocarbons SW8015M BD-20160912-02 H16090282-004 ND 303 µg/L UJ HT-EX 

 
 
 



 
 

Tier II Data Validation Report Summary 
 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H16090301_10362722_ATT-D7_OnCD.docx 1 of 11 

 

DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, with additional results from Energy Laboratories in 
Billings, Montana and Pace Analytical in Minneapolis, Minnesota, evaluating samples from the MDEQ Diamond P Ranch site 
located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) 

 Organic system monitoring compounds (surrogates)  

 Isotopically labeled internal and recovery standards 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS percent recoveries against method-
specific requirements.   
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories / Pace Analytical 

Project Name:   Diamond P Ranch Sample Matrix:  Soil 

Project Number:  776-029-001  Task 0007 Sample Start Date:  09/12/2016 

Date Validated:  11/10/2016 Sample End Date:  09/12/2016 
Parameters Included:   
 Semivolatile Organic Compounds (SVOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8270C 
 Dioxins by SW-846 Method 8290 
 Pentachlorophenol by SW-846 Method 8151A 
 Total Extractable Petroleum Hydrocarbons (EPH) by SW-846 Method 8015M 
 Extractable Petroleum Hydrocarbons (EPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-EPH 
 Soil Moisture by SW-846 Method 3550C 

Laboratory Project ID:  H16090301 / 10362722 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

DIAP-SS-N-F (3.0) H16090301-001 10362722001 

DIAP-S-North-01 (0-2) H16090301-002 10362722002 

DIAP-S-South-01 (0-2) H16090301-003 10362722003 

DIAP-SS-S-F (2.0) H16090301-004 10362722004 

BD-20160912-01 H16090301-005 10362722005 

DIAP-SRC-E (6) H16090301-006 10362722006 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 11) 

⊗ MS/MSD (Item 13) 

 LCS (Item 15) 

⊗ System Monitoring Compounds (i.e., Surrogates) and Isotopically Labeled Internal and Recovery Standards (Item 17) 

 Field, Equipment, and Trip Blanks (Item 18) 

⊗ Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

• Trihydro Data Validation Variance Documentation, February 2016. 

• Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 236 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments: The laboratory identified the following non-conformances regarding the analytical data in this report. 

A significant portion of the hydrocarbons measured in the EPH Screening analysis for sample DIAP-S-North-01 (0-2) were 
not recovered from the silica gel fractionation cartridge. Silica gel can act as a cleanup media for non-petroleum 
hydrocarbons. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

* – The result exceeds the MCL. 

S – Spike recovery outside of advisory limits. 

R – RPD exceeds advisory limits. 

J – Estimated value 

E – Exceeds calibration range 

I – Interference present 

D – Result obtained from analysis of diluted sample 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The 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 laboratory noted that the shipping containers were sealed and custody seals were present and intact.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  The following dilutions were applied for the analyses reported 
in this data set. 

Method 8015M:  Sample DIAP-SRC-E (6) was diluted by a factor of 2 times for the analysis of total extractable 
hydrocarbons. 

Method 8151A:  A dilution of 5000 times was applied to sample DIAP-SRC-E (6) for the analysis of pentachlorophenol. 

Method 8290:  Sample DIAP-S-North-01 (0-2) was diluted by a factor of 10 times for the analysis of dioxins and furans and 
sample DIAP-SRC-E (6) was diluted by a factor of 50 times.   

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

No 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC with the following exceptions. 

As stated in the Work Order Receipt Checklist, the project manager cancelled the analyses of metals and specified the 
Method 8270 analyses for samples DIAP-S-North-01 (0-2), DIAP-S-South-01 (0-2), and DIAP-SRC-E (6) only.  No further 
action was required. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within and outside the 
recommended temperature range of 4°C ± 2°C at 0.7°C to 2.4°C as noted on the CoC record and the laboratory Work 
Order Receipt Checklist.  The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not 
report the sample containers as broken or frozen. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The results were reported in concentration units of nanograms per kilogram (ng/kg) and milligrams per 
kilogram (mg/kg).  These units were acceptable for the sample matrix and the analyses requested.  The results for the soil 
samples were reported on a dry weight basis. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited continuing calibration summary data for Methods MA-EPH, 8015M, 8151A, and 8270C were included 
as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited continuing calibration data were reviewed and the results were within the acceptance limits.  Full 
calibration results and raw data were not available for review to confirm the results.  The laboratory did not note that any 
calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exceptions. 

Naphthalene was detected in the method blank for Method 8270C batch B_103331 at a concentration of 0.00867 mg/kg.  
Naphthalene was not detected in the associated samples and qualification of the results was not required. 

OCDD was detected in the method blank for Method 8290 batch 18654 at a concentration of 0.40 ng/kg.  OCDD was 
detected in the associated samples at concentrations greater than 10 times the blank level and qualification of the results 
was not required. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
MA-EPH EPH 34538 Not Associated 
8015M EPH 34440 Not Associated 
8151A Pentachlorophenol B_102845 BD-20160912-01 
8270C SVOC B_102906 Not Associated 
8270C SVOC B_103331 Not Associated 
8290 Dioxin 18654 Not Prepared 

Not Associated – The MS sample source was not associated with this project. 

Not Prepared – Matrix spikes were not prepared for this batch.   
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VALIDATION CRITERIA CHECKLIST 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits with the following exception. 

The reported recoveries for pentachlorophenol in the MS and MSD for Method 8151A batch B_102845 were outside 
the laboratory acceptance limits of 51-103% at 39% and 38%, respectively.  Pentachlorophenol was detected in the 
associated samples in the batch and the results were assigned J- due to evidence of potential low bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  The surrogate and isotopically labeled standard recoveries were within QC limits with the following exception. 

The recovery of the Method MA-EPH surrogate 1-chloro-octadecane was outside the acceptance limits of 40-140% 
for sample DIAP-SRC-E (6) at 257%.  The associated target analytes, C9 to C18 Aliphatics and C19 to C36 
Aliphatics, were detected in this samples and the results were assigned J+ qualifiers due to evidence of potential 
high bias. 
Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on their specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20160912-01 was collected as a field duplicate of sample DIAP-SS-S-F (2.0). 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-50% for soil samples with exceptions.  

Several analytes were identified with RPDs of 50% or greater and the results for those analytes were assigned J 
qualifiers in the parent and duplicate samples, DIAP-SS-S-F (2.0) and BD-20160912-01, due to evidence of poor 
precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  DIAP-SS-S-F (2.0) 
Field Duplicate Sample ID:  BD-20160912-01 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

SW8015M Total Extractable Hydrocarbons 18 mg/kg-dry 17 mg/kg-dry 5.7% +/-RL 

SW8151A Pentachlorophenol 0.011 mg/kg-dry 0.0074 mg/kg-dry 39.1% 

SW 3550C Soil Moisture 5.7 WT% 6.2 WT% 8.4% 

8290 1,2,3,4,6,7,8-HpCDD 330 ng/kg 550 ng/kg 50.0% 
8290 1,2,3,4,6,7,8-HpCDF 290 ng/kg 490 ng/kg 51.3% 
8290 1,2,3,4,7,8,9-HpCDF 17 ng/kg 31 ng/kg 58.3% 
8290 1,2,3,4,7,8-HxCDD 2.4 ng/kg 3.9 ng/kg 47.6% 

8290 1,2,3,4,7,8-HxCDF 5.7 ng/kg 11 ng/kg 63.5% 
8290 1,2,3,6,7,8-HxCDD 15 ng/kg 27 ng/kg 57.1% 
8290 1,2,3,6,7,8-HxCDF 7.4 ng/kg 11 ng/kg 39.1% 

8290 1,2,3,7,8,9-HxCDD 5.9 ng/kg 9.3 ng/kg 44.7% 

8290 1,2,3,7,8,9-HxCDF 2.4 ng/kg 4.4 ng/kg 58.8% 
8290 1,2,3,7,8-PeCDD 0.97 ng/kg 1.3 ng/kg 29.1% 

8290 1,2,3,7,8-PeCDF 1.1 ng/kg 1.6 ng/kg 37.0% 

8290 2,3,4,6,7,8-HxCDF 10 ng/kg 16 ng/kg 46.2% 

8290 2,3,4,7,8-PeCDF 2.1 ng/kg 3.8 ng/kg 57.6% 
8290 2,3,7,8-TCDF 0.41 ng/kg 0.57 ng/kg 32.7% 

8290 OCDD 2600 ng/kg 4300 ng/kg 49.3% 

8290 OCDF 1300 ng/kg 2600 ng/kg 66.7% 
8290 Total HpCDD 520 ng/kg 880 ng/kg 51.4% 
8290 Total HpCDF 910 ng/kg 1700 ng/kg 60.5% 
8290 Total HxCDD 68 ng/kg 110 ng/kg 47.2% 

8290 Total HxCDF 300 ng/kg 430 ng/kg 35.6% 

8290 Total PeCDD 3.5 ng/kg 7.0 ng/kg 66.7% 
8290 Total PeCDF 56 ng/kg 83 ng/kg 38.8% 

8290 Total TCDD 0.37 ng/kg 0.54 ng/kg 37.4%  

8290 Total TCDF 6.3 ng/kg 9.8 ng/kg 43.5% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The identified analytes with RPDs of 50% or greater were assigned J qualifiers in the parent and duplicate samples, 
DIAP-SS-S-F (2.0) and BD-20160912-01, due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

C19-C36, Aliphatic, Adjusted MA-EPH DIAP-SRC-E (6) H16090301-006 2860 57 mg/kg-dry J+ HR-SUR 
C9-C18, Aliphatic, Adjusted MA-EPH DIAP-SRC-E (6) H16090301-006 1210 57 mg/kg-dry J+ HR-SUR 

Pentachlorophenol SW8151A DIAP-SS-N-F (3.0) H16090301-001 0.061 0.0022 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-S-North-01 (0-2) H16090301-002 0.052 0.0022 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-S-South-01 (0-2) H16090301-003 0.041 0.0021 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-SS-S-F (2.0) H16090301-004 0.011 0.0021 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A BD-20160912-01 H16090301-005 0.0074 0.0022 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-SRC-E (6) H16090301-006 205 11 mg/kg-dry J- LR-MS 

1,2,3,4,6,7,8-HpCDD 8290 DIAP-SS-S-F (2.0) 10362722004-R 330 0.36 ng/kg J ERPD-FD 
1,2,3,4,6,7,8-HpCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 290 0.51 ng/kg J ERPD-FD 
1,2,3,4,7,8,9-HpCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 17 0.45 ng/kg J ERPD-FD 
1,2,3,4,7,8-HxCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 5.7 0.48 ng/kg J ERPD-FD 
1,2,3,6,7,8-HxCDD 8290 DIAP-SS-S-F (2.0) 10362722004-R 15 0.39 ng/kg J ERPD-FD 
1,2,3,7,8,9-HxCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 2.4 0.73 ng/kg J ERPD-FD 
2,3,4,7,8-PeCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 2.1 0.22 ng/kg J ERPD-FD 

OCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 1300 0.63 ng/kg J ERPD-FD 
Total HpCDD 8290 DIAP-SS-S-F (2.0) 10362722004-R 520 0.36 ng/kg J ERPD-FD 
Total HpCDF 8290 DIAP-SS-S-F (2.0) 10362722004-R 910 0.48 ng/kg J ERPD-FD 
Total PeCDD 8290 DIAP-SS-S-F (2.0) 10362722004-R 3.5 0.22 ng/kg J ERPD-FD 

1,2,3,4,6,7,8-HpCDD 8290 BD-20160912-01 10362722005-R 550 0.26 ng/kg J ERPD-FD 
1,2,3,4,6,7,8-HpCDF 8290 BD-20160912-01 10362722005-R 490 0.4 ng/kg J ERPD-FD 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2,3,4,7,8,9-HpCDF 8290 BD-20160912-01 10362722005-R 31 0.59 ng/kg J ERPD-FD 
1,2,3,4,7,8-HxCDF 8290 BD-20160912-01 10362722005-R 11 0.47 ng/kg J ERPD-FD 
1,2,3,6,7,8-HxCDD 8290 BD-20160912-01 10362722005-R 27 0.31 ng/kg J ERPD-FD 
1,2,3,7,8,9-HxCDF 8290 BD-20160912-01 10362722005-R 4.4 0.39 ng/kg J ERPD-FD 
2,3,4,7,8-PeCDF 8290 BD-20160912-01 10362722005-R 3.8 0.19 ng/kg J ERPD-FD 

OCDF 8290 BD-20160912-01 10362722005-R 2600 0.64 ng/kg J ERPD-FD 
Total HpCDD 8290 BD-20160912-01 10362722005-R 880 0.26 ng/kg J ERPD-FD 
Total HpCDF 8290 BD-20160912-01 10362722005-R 1700 0.49 ng/kg J ERPD-FD 
Total PeCDD 8290 BD-20160912-01 10362722005-R 7 0.23 ng/kg J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, with additional results from Energy Laboratories in 
Billings, Montana and Pace Analytical in Minneapolis, Minnesota, evaluating samples from the MDEQ Diamond P Ranch site 
located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs 

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) and laboratory fortified blanks (LFB) 

 Organic system monitoring compounds (surrogates)  

 Isotopically labeled internal and recovery standards 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LFB percent recoveries against method-
specific requirements.   
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories / Pace Analytical 

Project Name:   Diamond P Ranch Sample Matrix:  Soil 

Project Number:  776-029-001  Task 0006 Sample Start Date:  11/12/2016 

Date Validated:  12/20/2016 Sample End Date:  11/12/2016 
Parameters Included:   
 Semivolatile Organic Compounds (SVOC) by Test Method for Evaluating Solid Waste (SW-846) Method 8270C 
 Dioxins by SW-846 Method 8290 
 Pentachlorophenol by SW-846 Method 8151A 
 Total Extractable Petroleum Hydrocarbons (EPH) by SW-846 Method 8015M 
 Total Metals by SW-846 Method 6020 
 Total Mercury  by SW-846 Method 7471B 
 Soil Moisture by SW-846 Method 3550C 

Laboratory Project ID:  H16110260 / 10370180 

Data Validator:   Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 

 
SAMPLE NUMBERS TABLE 

 
Client Sample ID Laboratory Sample Number 

DIAP-3-S-East (0-2) H16110260-001 10370180001 

DIAP-3-S-North (0-2) H16110260-002 10370180002 

DIAP-3-S-West (0-2) H16110260-003 10370180003 

DIAP-3-SS-F (2.0) H16110260-004 10370180004 

BD-20161112-01 H16110260-005 10370180005 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 11) 

⊗ MS/MSD (Item 13) 

 LCS/LFB (Item 15) 

 System Monitoring Compounds (i.e., Surrogates) and Isotopically Labeled Internal and Recovery Standards (Item 17) 

 Field, Equipment, and Trip Blanks (Item 18) 

⊗ Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999 

 The USEPA CLP National Functional Guidelines for High Resolution Superfund Methods Data Review, document number 
EPA 542-B-16-001, April 2016, was referenced for review of CDDs and CDFs. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 
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• Trihydro Data Validation Variance Documentation, February 2016. 

• Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 
OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
J- The result is an estimated concentration, but may be biased low 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 275 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable.
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments: The laboratory identified the following non-conformances regarding the analytical data in this report. 

Method 8290: A laboratory method blank was prepared and analyzed with the sample batch as part of routine quality 
control procedures. The results show the blank to contain trace levels of selected congeners.  These levels were below the 
calibration range of the method.  The levels reported for the affected congeners in the associated field sample were higher 
than the corresponding blank levels by one or more orders of magnitude.  These results indicate that the sample processing 
steps did not contribute significantly to the levels reported for the field samples. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory used the following data qualification flags with this data set. 

J – Estimated value 

U – Analyte not detected 

I – Interference present 

EMPC – Estimated Maximum Possible Concentration.  Results identified as EMPC were assigned J+ qualifiers to 
indicate estimated concentrations that may be biased high.  
S – Spike recovery outside of advisory limits. 

E – Exceeds calibration range 

A – The analyte level was greater than four times the spike level. In accordance with the method % recovery is not 
calculated. 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The 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 laboratory noted that the shipping containers were sealed and custody seals were present and intact.  

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.   

Method 6020:  The submitted samples were diluted by factors of 10 for the analysis of metals.  

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?  Specify if any analytes reported by more than one method? 

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received at Energy Laboratories on ice, in good condition, and with the cooler temperature 
outside the recommended temperature range of 4°C ± 2°C at -1.8°C as noted on the CoC record and the laboratory Work 
Order Receipt Checklist.   

Portions of the samples designated for analysis by Method 8290 were repackaged and sent to Pace Analytical.  Those 
samples were also received on ice, in good condition, and with the cooler temperature outside the recommended 
temperature range at -0.1°C as noted on the laboratory’s Sample Condition Upon Receipt Form.    

The cooler temperatures below 2.0°C were judged as acceptable since the laboratory did not report the sample containers 
as broken or frozen. 
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VALIDATION CRITERIA CHECKLIST 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil. 

Yes 

Comments:  The analytical results were reported in concentration units of nanograms per kilogram (ng/kg), milligrams per 
kilogram (mg/kg), and weight percent (wt%).  These units were acceptable for the sample matrix and the analyses 
requested.  The results for the soil samples were reported on a dry weight basis. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited continuing calibration summary data for Methods 6020, 7471B, 8015M, 8151A, and 8270C were 
included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited continuing calibration data were reviewed and the results were within the acceptance limits.  Full 
calibration results and raw data were not available for review to confirm the results.  The laboratory did not note that any 
calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  

12. Were target analytes reported as not detected in the laboratory blanks? No 

Comments:  Target analytes were reported as not detected in the laboratory blanks with the following exceptions. 

Method Analyte Batch Concentration 
6020 Arsenic 35244 0.08 mg/kg 
6020 Silver 35244 0.07 mg/kg 

7471B Mercury 35363 0.002 mg/kg 
8290 2,3,7,8-TCDF 18947 0.019 ng/kg 
8290 Total HxCDD 18947 0.030 ng/kg 
8290 1,2,3,4,6,7,8-HpCDF 18947 0.0075 ng/kg 
8290 Total HpCDF 18947 0.0075 ng/kg 
8290 Total HpCDD 18947 0.0210 ng/kg 
8290 OCDD 18947 0.034 ng/kg 

The analytes identified above were not detected in the associated samples or the reported concentrations were greater 
than 10 times the blank levels.  Qualification of sample data was not required based on the detections of target analytes in 
the laboratory blank samples. 
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VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
6020 Metals 35244 Not Associated 

7471B Mercury 35363 DIAP-3-S-East (0-2) 
8015M EPH 35295 Not Associated 
8151A Pentachlorophenol B_104603 DIAP-3-S-East (0-2) 
8270C SVOC B_104683 DIAP-3-S-East (0-2) 
8290 Dioxin 18947 Not Prepared 

Not Associated – The MS sample source was not associated with this project. 
Not Prepared – Matrix spikes were not prepared for this batch.   

A post digestion spike (PDS) was prepared for Method 6020 batch 35244 from a sample not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits with the following exceptions. 

The reported recoveries for pentachlorophenol in the MS and MSD for Method 8151A batch B_104603 were outside 
the laboratory acceptance limits of 51-103% at 26% and 46%, respectively.  Pentachlorophenol was detected in the 
associated samples in the batch and the results were assigned J- due to evidence of potential low bias. 
The recovery for benzo(b)fluoranthene in the MSD for Method 8270C batch B_104683 was outside the laboratory 
acceptance limits of 50-128% at 138%.  Benzo(b)fluoranthene was detected in the associated samples in the batch 
and the results were assigned J+ due to evidence of potential high bias. 
Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate and isotopically labeled standard recoveries were within QC limits. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 
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VALIDATION CRITERIA CHECKLIST 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20161112-01 was collected as a field duplicate of sample DIAP-3-S-West (0-2). 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-50% for soil samples with the following exceptions.  

The RPD values for chrysene, total PeCDD, and total TCDF exceeded the data validation limit of 50% for soil 
samples at 64.9%, 96.8%, and 93.6%, respectively.  These analytes were assigned J qualifiers in the parent and 
duplicate samples, DIAP-3-S-West (0-2) and BD-20161112-01, due to evidence of poor precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits? 

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  DIAP-3-S-West (0-2) 
Field Duplicate Sample ID:  BD-20161112-01 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

SW6020 Arsenic, Total 5 mg/kg 5 mg/kg 0.0% +/-RL 

SW6020 Barium, Total 123 mg/kg 115 mg/kg 6.7% 

SW6020 Chromium, Total 24 mg/kg 23 mg/kg 4.3% 

SW6020 Lead, Total 12 mg/kg 10 mg/kg 18.2% 
SW6020 Selenium, Total 1 mg/kg 1 mg/kg 0.0% +/-RL 

SW8015M Total Extractable Hydrocarbons 18 mg/kg 19 mg/kg 5.4% +/-RL 
SW8151A Pentachlorophenol 0.0039 mg/kg 0.0026 mg/kg 40.0% +/-RL 

SW8270C Benzo(a)anthracene 0.0076 mg/kg 0.0063 mg/kg 18.7% +/-RL 
SW8270C Benzo(a)pyrene 0.020 mg/kg 0.015 mg/kg 28.6% 
SW8270C Benzo(b)fluoranthene 0.027 mg/kg 0.019 mg/kg 34.8% 

SW8270C Benzo(g,h,i)perylene 0.010 mg/kg 0.0087 mg/kg 13.9% 

SW8270C Benzo(k)fluoranthene 0.011 mg/kg 0.0075 mg/kg 37.8% 
SW8270C Chrysene 0.010 mg/kg 0.0051 mg/kg 64.9% 
SW8270C Dibenzo(a,h)anthracene 0.01 mg/kg 0.0095 mg/kg 5.1% 

SW8270C Fluoranthene 0.017 mg/kg 0.011 mg/kg 42.9% 

SW8270C Indeno(1,2,3-cd)pyrene 0.022 mg/kg 0.015 mg/kg 37.8% 

SW8270C Pyrene 0.016 mg/kg 0.011 mg/kg 37.0% 

8290 1,2,3,4,6,7,8-HpCDD 210 ng/kg 240 ng/kg 13.3% 

8290 1,2,3,4,6,7,8-HpCDF 120 ng/kg 120 ng/kg 0.0% 

8290 1,2,3,4,7,8,9-HpCDF 4.6 ng/kg 5.7 ng/kg 21.4% 

8290 1,2,3,4,7,8-HxCDD 2.4 ng/kg 2.8 ng/kg 15.4% 

8290 1,2,3,4,7,8-HxCDF 2.9 ng/kg 3.7 ng/kg 24.2% 

8290 1,2,3,6,7,8-HxCDD 7.4 ng/kg 7.8 ng/kg 5.3% 

8290 1,2,3,6,7,8-HxCDF 3.9 ng/kg 5.4 ng/kg 32.3% 

8290 1,2,3,7,8,9-HxCDD 4.4 ng/kg 6.5 ng/kg 38.5% 

8290 1,2,3,7,8,9-HxCDF ND (0.42 ng/kg) 0.55 ng/kg DL 

8290 1,2,3,7,8-PeCDD 0.88 ng/kg 0.78 ng/kg 12.0% +/-RL 

8290 2,3,4,6,7,8-HxCDF 4.5 ng/kg 5.9 ng/kg 26.9% 

8290 2,3,4,7,8-PeCDF 0.66 ng/kg 0.87 ng/kg 27.5%  
8290 OCDD 1600 ng/kg 2200 ng/kg 31.6% 

8290 OCDF 280 ng/kg 340 ng/kg 19.4% 

8290 Total HpCDD 390 ng/kg 410 ng/kg 5.0% 
8290 Total HpCDF 260 ng/kg 270 ng/kg 3.8% 
8290 Total HxCDD 58 ng/kg 66 ng/kg 12.9% 
8290 Total HxCDF 89 ng/kg 110 ng/kg 21.1% 
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Client Sample ID:  DIAP-3-S-West (0-2) 
Field Duplicate Sample ID:  BD-20161112-01 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

8290 Total PeCDD 4.6 ng/kg 1.6 ng/kg 96.8% 
8290 Total PeCDF 37 ng/kg 28 ng/kg 27.7% 
8290 Total TCDD 1.3 ng/kg 1.1 ng/kg 16.7% 

8290 Total TCDF 2.5 ng/kg 6.9 ng/kg 93.6% 
SW 3550C Soil Moisture 16.4% 16.0% 2.5% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
DL – Indicates that the analyte was detected in one of the duplicate samples and was undetected in the other sample, and 
therefore an RPD could not be calculated.  Data were not qualified since the detection was within two times the reporting 
limit.  Non-detected results are indicated above with the applicable reporting limit as ND (RL). 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD values for chrysene, total PeCDD, and total TCDF exceeded the data validation limit of 50% for soil 
samples at 64.9%, 96.8%, and 93.6%, respectively.  These analytes were assigned J qualifiers in the parent and 
duplicate samples, DIAP-3-S-West (0-2) and BD-20161112-01, due to evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 
EMPC The reported concentration is the Estimated Maximum Possible Concentration (EPMC).  

HR-MS The MS and/or MSD percent recovery was greater than the upper acceptable limit indicating possible matrix interference. 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Data Set H16110260 
Benzo(b)fluoranthene SW8270C BD-20161112-01 H16110260-005 0.019 0.0039 mg/kg-dry J+ HR-MS 
Benzo(b)fluoranthene SW8270C DIAP-3-S-East (0-2) H16110260-001 0.2 0.0041 mg/kg-dry J+ HR-MS 
Benzo(b)fluoranthene SW8270C DIAP-3-S-North (0-2) H16110260-002 0.02 0.0039 mg/kg-dry J+ HR-MS 
Benzo(b)fluoranthene SW8270C DIAP-3-SS-F (2.0) H16110260-004 0.022 0.0039 mg/kg-dry J+ HR-MS 
Benzo(b)fluoranthene SW8270C DIAP-3-S-West (0-2) H16110260-003 0.027 0.004 mg/kg-dry J+ HR-MS 

Chrysene SW8270C BD-20161112-01 H16110260-005 0.0051 0.0039 mg/kg-dry J ERPD-FD 
Chrysene SW8270C DIAP-3-S-West (0-2) H16110260-003 0.01 0.004 mg/kg-dry J ERPD-FD 

Pentachlorophenol SW8151A BD-20161112-01 H16110260-005 0.0026 0.0024 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-3-S-East (0-2) H16110260-001 0.016 0.0024 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-3-S-North (0-2) H16110260-002 0.003 0.0024 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-3-SS-F (2.0) H16110260-004 0.0088 0.0023 mg/kg-dry J- LR-MS 
Pentachlorophenol SW8151A DIAP-3-S-West (0-2) H16110260-003 0.0039 0.0023 mg/kg-dry J- LR-MS 

Data Set 10370180 
1,2,3,4,7,8-HxCDD 8290 DIAP-3-S-East (0-2) 10370180001 7.7 1.2 ng/kg J+ EMPC 
1,2,3,4,7,8-HxCDF 8290 DIAP-3-S-West (0-2) 10370180003 2.9 0.48 ng/kg J+ EMPC 
1,2,3,6,7,8-HxCDD 8290 DIAP-3-SS-F (2.0) 10370180004 7.7 1.1 ng/kg J+ EMPC 
1,2,3,6,7,8-HxCDF 8290 DIAP-3-S-West (0-2) 10370180003 3.9 0.37 ng/kg J+ EMPC 
1,2,3,7,8,9-HxCDD 8290 DIAP-3-S-West (0-2) 10370180003 4.4 0.31 ng/kg J+ EMPC 
1,2,3,7,8,9-HxCDD 8290 DIAP-3-SS-F (2.0) 10370180004 5 1.1 ng/kg J+ EMPC 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

1,2,3,7,8,9-HxCDF 8290 DIAP-3-S-East (0-2) 10370180001 1.3 0.63 ng/kg J+ EMPC 
1,2,3,7,8,9-HxCDF 8290 BD-20161112-01 10370180005 0.55 0.55 ng/kg J+ EMPC 
1,2,3,7,8-PeCDD 8290 DIAP-3-S-North (0-2) 10370180002 1.1 0.65 ng/kg J+ EMPC 
1,2,3,7,8-PeCDD 8290 DIAP-3-S-West (0-2) 10370180003 0.88 0.5 ng/kg J+ EMPC 
2,3,4,7,8-PeCDF 8290 DIAP-3-S-North (0-2) 10370180002 1.1 0.49 ng/kg J+ EMPC 
2,3,4,7,8-PeCDF 8290 DIAP-3-S-West (0-2) 10370180003 0.66 0.39 ng/kg J+ EMPC 
2,3,4,7,8-PeCDF 8290 BD-20161112-01 10370180005 0.87 0.42 ng/kg J+ EMPC 

Total PeCDD 8290 DIAP-3-S-West (0-2) 10370180003 4.6 0.5 ng/kg J ERPD-FD 
Total PeCDD 8290 BD-20161112-01 10370180005 1.6 0.59 ng/kg J ERPD-FD 
Total TCDF 8290 DIAP-3-S-West (0-2) 10370180003 2.5 0.36 ng/kg J ERPD-FD 
Total TCDF 8290 BD-20161112-01 10370180005 6.9 0.96 ng/kg J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the analytical 
data report package generated by Energy Laboratories in Helena, Montana, evaluating samples from the MDEQ Diamond P 
Ranch site located in West Yellowstone, Montana. 
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:  

 Field duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) ) and laboratory fortified blank (LFB) samples 

 Organic system monitoring compounds (surrogates) 
 
Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable), and the LCS/LFB percent recoveries against method-
specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  Energy Laboratories 

Project Name:  Diamond P Ranch Sample Matrix:  Water 

Project Number:  776-029-001  Task 0010 Sample Start Date:  04/24/2017 

Date Validated:  05/17/2017 Sample End Date:  04/24/2017 
Parameters Included:   
 Semivolatile Organic Compounds (SVOC) by Test Method for Evaluating Solid Waste Method 8270C 
 Pentachlorophenol by SW-846 Method 8151A 
 Total Extractable Petroleum Hydrocarbons (EPH) by SW-846 Method 8015M 
 Dissolved Metals by SW-846 Method 6020 
 Dissolved Mercury by SW-846 Method 7470A and Environmental Protection Agency (EPA) Method 245.1 

Laboratory Project ID:  H17040398 

Data Validator:  Charles Ballek, Senior Chemist 

Reviewer:  Mike Phillips, Senior Chemist   
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SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 
MW-1 H17040398-001 

MW-3 H17040398-002 

MW-4 H17040398-003 

House H17040398-004 

BD-20170424 H17040398-005 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Items 9 and 10) 

 Laboratory Blanks (Items 11 and 12) 

 MS/MSD (Items 13 and 14) 

 LCS and LFB (Items 15 and 16) 

 System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Field, Equipment, and Trip Blanks (Items 18 and 19) 

⊗ Field Duplicates (Items 20 and 21) 

 Laboratory Duplicates (Item 22) 

 Data Relationships (Item 23) 
 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-2016-002, September 2016 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Methods Data Review, document number EPA-540-R-2016-001, 
September 2016 with additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, 
document number EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 



 
 

Tier II Data Validation Report Summary 
 

 
 
4 of 9 M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_H17040398_ATT-D9_OnCD.docx 

 Trihydro Data Validation Variance Documentation, February 2017. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 
 

OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data validation qualifiers were added for the items noted with crossed circles in the Validation Criteria section 
above.  Please see the Data Qualification Summary table at the end of this report for a complete list of samples and analytes 
qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 145 
data points.  No data points were rejected.  The data completeness measure for this data package is calculated to be 100% 
and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? Yes 

Comments:  The laboratory did not identify non-conformances regarding the analytical data in this report. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

Yes 

Comments:  The laboratory did not apply data qualification flags with this data set. 

3. Were sample CoC forms and custody procedures complete? Yes 

Comments:  The 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 with the following exception.  

The laboratory noted that the collection time was not entered for sample BD-20170424.  The sample time was deliberately 
withheld to mask the identity and location of the field duplicate. 

Custody seals were not present or required since the samples were delivered to the laboratory by field personnel and 
custody was maintained at all times. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits were reviewed and appeared to be acceptable.   

Samples MW-4 and BD-20170424 were diluted by factors of 40 for the analysis of pentachlorophenol by Method 8151A. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 

6. Were samples received in good condition within method-specified requirements? No 

Comments:  Samples were received on ice, in good condition, and with the cooler temperature within and outside the 
recommended temperature range of 4°C ± 2°C at 1.8°C to 5.0°C as noted on the CoC record and the laboratory Work 
Order Receipt Checklist.  The cooler temperature below 2.0°C was judged as acceptable since the laboratory did not report 
the sample containers as broken or frozen. 

Filtration and preservation of the samples for dissolved metals was performed at the laboratory.  No further validation action 
was required. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The results were reported in concentration units of micrograms per liter (µg/L) and milligrams per liter (mg/L).  
These units were acceptable for the sample matrix and the analyses requested. 

9.  Did the laboratory provide any specific initial and/or continuing calibration results? Yes 

Comments:  Limited initial and continuing calibration summary data for Method 245.1, Method 6020, Method 8015M, 
Method 81581A, and Method 8270C were included as part of this data set. 
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VALIDATION CRITERIA CHECKLIST 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

Yes 

Comments:  The limited initial and continuing calibration data were reviewed and the results were within the acceptance 
limits.  Full calibration and interference check reports and raw data were not available for review to confirm the results.  The 
laboratory did not note that any calibration verification results were outside acceptable limits.   

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were reported as not detected in the laboratory blanks. 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples.  
The matrix spike sample source for each analytical batch in this sample set has been indicated below. 

Method Analytes Batch MS Sample Source 
245.1 Mercury 37039 MW-4 and Not Associated 
6020 Metals R124681 MW-1 

7470A Mercury 37039 MW-4 
8015M EPH 37021 Not Associated 
8151A Pentachlorophenol B_109020 MW-1 
8270C SVOC B_108984 Not Associated 

Not Associated – The MS sample source was not associated with this project. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

Yes 

Comments:  The percent recoveries and RPDs for MS/MSDs prepared from project samples were within data validation 
and laboratory QC limits. 

Recoveries and RPDs for MS/MSDs prepared from non-project samples were considered but data were not qualified based 
on these results since matrix similarity to project samples could not be guaranteed. 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS and LFB samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS and LFB percent recoveries were within data validation and laboratory QC limits. 

17. Were surrogate recoveries within laboratory QC limits? Yes 

Comments:  The surrogate recoveries were within laboratory QC limits. 
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VALIDATION CRITERIA CHECKLIST 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks collected did not equal at least 10% of the samples collected. 
Trip, field, and equipment blank samples were not collected for this sample set. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

N/A 

Comments:  Trip, field, and equipment blank samples were not collected for this sample set. 

20. Was the number of field duplicates collected equal to at least 10% of the total 
number of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at least 10% of the number of samples.   

Sample BD-20170424 was collected as a field duplicate of sample MW-4. 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

No 

Comments:  As indicated in the Field Duplicate Summary Table at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-30% for water samples, with the following exception. 

The RPD value for total extractable hydrocarbons exceeded the data validation limit of 30% at 44.6%.  The EPH 
results for the parent and field duplicate samples, MW-4 and BD-20170424 were assigned J qualifiers due to 
evidence of poor precision. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

N/A 

Comments:  Laboratory duplicate samples were not prepared for the analyses reported in this data set. 

23. Were the following data relationships realistic and acceptable?  

• Target analytes were reported by more than one method (e.g., 8260/8270, 
EPH/8270) and the results were in agreement? 

 

N/A 

 

Comments:  Target analytes were not reported by more than one method in this data set. 

• Both total and dissolved metals analyses were performed and the total metals 
results were greater than or equal to the dissolved metals results? 

N/A 

Comments:  Total metals were not analyzed for the samples in this data set. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MW-4 
Field Duplicate Sample ID:  BD-20170424 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

SW6020 Arsenic, Dissolved 0.001 mg/L 0.001 mg/L 0.0% +/-RL 

SW6020 Barium, Dissolved 0.06 mg/L 0.06 mg/L 0.0% +/-RL 

SW8015M Total Extractable Hydrocarbons 982 µg/L 624 µg/L 44.6% 
SW8151A Pentachlorophenol 354 µg/L 333 µg/L 6.1% 

Field duplicate RPD control limits are not to exceed 30% for water as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
The RPD value for total extractable hydrocarbons exceeded the data validation limit of 30% at 44.6%.  The EPH 
results for the parent and field duplicate samples, MW-4 and BD-20170424 were assigned J qualifiers due to 
evidence of poor precision. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

ERPD-FD High field duplicate RPD. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Total Extractable Hydrocarbons SW8015M MW-4 H17040398-003 982 300 µg/L J ERPD-FD 
Total Extractable Hydrocarbons SW8015M BD-20170424 H17040398-005 624 300 µg/L J ERPD-FD 
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DATA EVALUATION CRITERIA SUMMARY 
A Tier II Data Validation was performed by Trihydro Corporation’s Chemical Data Evaluation Services Group on the amended 
analytical data report package generated by ALS Group USA in Houston, Texas evaluating samples from the MDEQ 
Milwaukee Roundhouse site, located in Deer Lodge, Montana.   
 
Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review.  
Precision was determined by evaluating the calculated relative percent difference (RPD) values from:   

 Field duplicate pairs 

 Laboratory duplicate pairs  

 Matrix spike (MS) and matrix spike duplicate (MSD) pairs  
 
Laboratory accuracy was established by reviewing the demonstrated percent recoveries (%R) of the following items to verify 
that data are not biased. 

 MS/MSD samples 

 Laboratory control samples (LCS) 

 Organic system monitoring compounds (surrogates) 
 
Field accuracy was established by collecting and analyzing the following samples to monitor for possible ambient or cross 
contamination during sampling and transportation. 

 Trip blanks 
 

Client:  Montana Department of Environmental Quality (MDEQ) Laboratory:  ALS Environmental 

Project Name:  Milwaukee Roundhouse Remediation Sample Matrix:  Soil 

Project Number:  776-019-003  Task 0005 Sample Start Date:  10/10/2016 

Date Validated:  10/20/2016  Sample End Date:  10/10/2016 
Parameters Included:   
 Extractable Petroleum Hydrocarbons (EPH) by Massachusetts Department of Environmental Protection (MADEP) 

Method MA-EPH 
 Volatile Organic Compounds (VOC) by Environmental Protection Agency (EPA) Test Methods for Evaluating Solid 

Waste (SW-846) Method 8260 
 Semivolatile Organic Compounds (SVOC) by SW-846 Method 8270 
 Polychlorinated Biphenyls (PCB) by SW-846 Method 8082 
 Total Metals by SW-846 Method 6020 
 Total Mercury by SW-846 Method 7471A 
 Soil Moisture by SW-846 Method 3550 
Laboratory Project ID:  HS16100416 

Data Validator:  Charles Ballek, Senior Chemist  

Reviewer:  Mike Phillips, Senior Chemist   
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Method compliance was established by reviewing sample integrity, holding times, detection limits, surrogate recoveries, 
laboratory blanks, initial and continuing calibrations (where applicable) percent recoveries, and LCS percent recoveries against 
method-specific requirements.   
 
Completeness was evaluated by determining the overall ratio of the number of samples and analyses planned versus the 
number of samples with valid analyses.  Determination of completeness included a review of the chain-of-custody (CoC), 
laboratory analytical methods, and other laboratory and field documents associated with this analytical data set. 
 

SAMPLE NUMBERS TABLE 
 

Client Sample ID Laboratory Sample Number 

MRH-BKFL-306 HS16100416-01 

MRH-BKFL-307 HS16100416-02 

MRH-BKFL-308 HS16100416-03 

MRH-BKFL-309 HS16100416-04 

MRH-BKFL-TS-400 (0-0.5) HS16100416-05 

MRH-BKFL-TS-401 (0-0.5) HS16100416-06 

BD-20161010-01 HS16100416-07 

TB-20161010-01 HS16100416-08 
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The laboratory data were reviewed to evaluate compliance with the methods and the quality of the reported data.  Assessment 
of CoC completeness is included in Item 3 of the Data Validation Checklist.  A check mark () indicates that the referenced 
validation criteria were deemed acceptable, whereas a crossed circle (⊗) indicates validation criteria for which the data have 
been qualified by the data validator.  An empty circle () indicates that the specified criterion does not apply to the reviewed 
data.  Details are noted in the tables below. 
 

Validation Criteria 

 Data Completeness 

 CoC Documentation (Item 3) 

 Holding Times and Preservation (Items 6 and 7) 

 Initial and Continuing Calibrations (Item 9) 

 Laboratory Blanks (Item 11) 

⊗ MS/MSD (Item 13) 

 LCS (Item 15) 

⊗ System Monitoring Compounds (i.e., Surrogates) (Item 17) 

 Trip Blanks (Item 18) 

 Field Duplicates (Item 20) 

 Laboratory Duplicates (Item 22) 
 

Guidance References 
Chemical data validation was conducted in accordance with the United States Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for the analyses listed below, or by the appropriate method 
if not covered in the National Functional Guidelines. 

 Data for organic analyses were evaluated according to validation criteria set forth in the USEPA CLP National Functional 
Guidelines for Superfund Organic Methods Data Review, document number EPA-540-R-014-002, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Organic Data Review, document number 
EPA 540/R-99/008, October 1999. 

 Data for inorganic analyses were evaluated according to validation criteria set forth in the USEPA CLP National 
Functional Guidelines for Inorganic Superfund Data Review, document number EPA-540-R-013-001, August 2014 with 
additional reference to the USEPA CLP National Functional Guidelines for Inorganic Data Review, document number 
EPA 540-R-04-004, October 2004. 

 Review of field duplicates was conducted according to the USEPA New England Environmental Data Review Supplement 
for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-Supplement0, April 2013. 

 Project-specific Quality Assurance Project Plans (QAPP) data validation requirements, as applicable. 

 Trihydro Data Validation Variance Documentation, February 2016.  
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OVERALL DATA PACKAGE ASSESSMENT 
Based on a data validation review, the data are acceptable as delivered.  Data qualified by the laboratory are discussed in 
Item 2 of the Validation Criteria Checklist. 
 
The purpose of validating data and assigning qualifiers is to assist in proper data interpretation.  Data that are not qualified 
meet the site data quality objectives.  If values are assigned qualifiers other than an R (rejected, data not usable), the data 
may be used for site evaluation; however, consideration should be given to the reasons for qualification when interpreting 
sample concentrations.  Data points that are assigned an R qualifier should not be used for site evaluation purposes.   
 
Text identified in bold font in the Validation Criteria Checklist indicates that further action and/or qualification of the data were 
required.  Data were qualified with J data flags by the laboratory if the result was greater than or equal to the method detection 
limit (MDL) but less than the reporting limit (RL).  Laboratory J flags were preserved in the data and included in the Data 
Qualification Summary table at the end of this report.  Data validation qualifiers were added for the items noted with crossed 
circles in the Validation Criteria section above.  Please see the Data Qualification Summary table at the end of this report for a 
complete list of samples and analytes qualified.   
 
Data qualifiers used during this validation are included in the following table. 
 

Qualifier Definition 
J Estimated concentration 

J+ The result is an estimated concentration, but may be biased high 
UJ Estimated reporting limit 

 

Data Completeness 
The analyses were performed as requested on the CoC records.  The associated samples were received by the laboratory 
and analyzed properly unless otherwise noted in the Criteria Checklist below.  The complete data package consisted of 
182 data points excluding the trip blank sample.  No data points were rejected.  The data completeness measure for this data 
package is calculated to be 100% and is acceptable. 
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VALIDATION CRITERIA CHECKLIST 

1. Was the report free of non-conformances identified by the laboratory? No 

Comments:  The laboratory identified the following non-conformance related to the analytical data in the report. 

Method MA-EPH: 

• Due to sample matrix interferences, the surrogate recoveries for samples MRH-BKFL-306 and MRH-BKFL-TS-401 were 
outside of the established control limits. 

• One or more surrogate recoveries for sample MRH-BKFL-307 were above the upper control limits. No target analytes 
were detected in the sample. The high surrogate recoveries did not impact the non-detect results for target analytes. 

Method 8082: 

• Due to sample matrix interferences, the surrogate recovery for sample MRH-BKFL-306 was outside of the established 
control limits. 

Method 6020: 

• Arsenic, Chromium, Selenium, and Silver failed in the MS but passed in the MSD and PDS. 

• The MS and/or MSD recovery for barium was outside of the control; however, the result in the parent sample is greater 
than 4x the spike amount. 

2. Were the data free of data qualification flags and/or notes used by the laboratory?  
If no, define. 

No 

Comments:  The laboratory applied the following data qualifier to results reported for this data set. 

J – Analyte detected below quantitation limit 

U – Analyzed but not detected above the MDL/SDL 

S – Spike Recovery outside laboratory control limits 

E – Value above quantitation range 

O – Sample amount is > 4 times amount spiked 

R – RPD above laboratory control limit 

3. Were sample CoC forms and procedures complete? Yes 

Comments:  The CoC record from field to laboratory was complete and custody was maintained as evidenced by field and 
laboratory personnel signatures, dates, and times of receipt. 

Custody seals were noted to be present and intact on the shipping container upon receipt at the laboratory. 

4. Were detection limits in accordance with the quality assurance project plan (QAPP), 
permit, or method, or indicated as acceptable? 

Yes 

Comments:  The detection limits appeared to be acceptable.  Dilutions were not applied to the submitted samples for the 
analyses reported in this data set. 

Final determination of the data quality based on detection limits will be determined by the project team. 

5. Were the reported analytical methods and constituents in compliance with the 
QAPP, permit, or CoC?   

Yes 

Comments:  The reported analytical methods were in compliance with the CoC and the laboratory reported the requested 
constituents in accordance with the CoC. 
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VALIDATION CRITERIA CHECKLIST 

6. Were samples received in good condition within method-specified requirements? Yes 

Comments:  Samples were received on ice, in good condition, with the cooler temperature within the recommended 
temperature range of 4°C ± 2°C at a temperature of 2.6°C as noted on the Sample Receipt Checklist.   

The laboratory indicated that the sample containers were intact and sufficient sample volume/mass was provided to 
complete the requested analyses. 

7. Were samples extracted/digested and analyzed within method-specified or 
technical holding times? 

Yes 

Comments:  The samples were extracted/digested and analyzed within method-specific holding times. 

8. Were reported units appropriate for the sample matrix/matrices and analytical 
method(s)?  Specify if wet or dry units were used for soil.  

Yes 

Comments:  The analytical results for the submitted samples were reported in concentration units of milligrams per liter 
(mg/L), milligrams per kilogram (mg/kg), and soil moisture was reported as percentage (%).  Quality control samples utilized 
these units and also micrograms per liter (µg/L) and micrograms per kilogram (µg/kg).  These units were acceptable for the 
sample matrices and the analyses requested.  The results for the soil samples were reported on a dry weight basis. 

9. Did the laboratory provide any specific initial and/or continuing calibration results? No 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

10. If initial and/or continuing calibration results were provided, were the results within 
acceptable limits? 

N/A 

Comments:  Initial and continuing calibration data were not included as part of this data set. 

11. Was the total number of laboratory blank samples prepared equal to at least 5% of 
the total number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of laboratory blank samples prepared was equal to at least 5% of the total number of 
samples.  Method blanks were not required for soil moisture by Method 3550. 

12. Were target analytes reported as not detected in the laboratory blanks? Yes 

Comments:  Target analytes were not detected in the laboratory blanks at concentrations above the applicable method 
detection limits. 



 

 
 
M:\GovState\MDEQSRS\DiamondPRanch\ProjectDocs\Correspondence\SummaryReport\4_Attachments\ATT-D\201706_TierII_HS16100416_ATT-D10_OnCD.docx 7 of 13 

VALIDATION CRITERIA CHECKLIST 

13. Was the total number of MS samples prepared equal to at least 5% of the total 
number of samples or analyzed as required by the method? 

Yes 

Comments:  The total number of matrix spike samples prepared was equal to at least 5% of the total number of samples, 
although MS samples were not prepared for all analyses.  The matrix spike sample source for each analytical batch in this 
sample set has been indicated below.   

Method Analytes Batch MS Sample Source 
8082 PCB 108766a Not Associated 
8082 PCB 108829a Not Associated 

MA-EPH Extractable Petroleum Hydrocarbons 108786 MRA-J10-14-F (2.0)  
from data set HS16100415 

6020 Metals 108759 MRH-BKFL-306 
7471A Metals 108782 Not Associated 

8270 SVOC 108781 MRH-BKFL-306 
8260 VOC R282834 Not Associated 

8260 VOC R282848 MRA-J10-14-F (2.0)  
from data set HS16100415 

Not Associated – The MS sample source was not associated with this project. 

Post digestion spikes (PDS) and serial dilution analyses were prepared for Method 6020 batch 108759 from sample MRH-
BKFL-306. 

Matrix spike analyses were not prepared nor required for soil moisture analyses by Method 3550. 

14. For MS/MSDs prepared from project samples, were percent recoveries and RPDs 
within data validation or laboratory quality control (QC) limits? 

No 

Comments:  The recoveries and RPD values for MS, MSD, PDS, and serial dilutions prepared from project samples were 
within data validation and laboratory QC limits or were not applicable because the unspiked amount was more than four 
times the spike added, with the following exceptions. 

Method Analyte Batch MS 
Recovery 

MSD 
Recovery 

PDS 
Recovery 

MS/MSD/ 
PDS  

QC Limits 

MS/MSD 
RPD 

RPD QC 
Limits 

6020 Arsenic 108759 74.0% Acceptable Acceptable 75-125% Acceptable 20% 

6020 Chromium 108759 72.7% Acceptable Acceptable 75-125% Acceptable 20% 

6020 Selenium 108759 73.8% Acceptable Acceptable 75-125% Acceptable 20% 

6020 Silver 108759 74.3% Acceptable Acceptable 75-125% Acceptable 20% 

8260 Benzene R282848 59.1% 63.8% N/A 79-122% Acceptable 30% 

8260 Naphthalene R282848 12.1% 12.9% N/A 71-128% Acceptable 30% 

8260 Trichloroethene R282848 48.7% 53.1% N/A 75-123% Acceptable 30% 

The MS and/or MSD recoveries were less than the lower limit for acceptance indicating potential low biases for the 
listed analytes.  The results for the Method 6020 parameters were assigned J qualifiers if detected and UJ if not 
detected in the associated samples in batch 108759.   
Benzene, naphthalene, and trichloroethene were not detected in the associated samples analyzed in batch 
R282848 and the results were assigned UJ qualifiers indicating estimated detection limits. 
The percent recoveries and RPD values for MS/MSDs prepared from non-project samples were evaluated and considered 
but data were not qualified based on those results since matrix similarity to project samples could not be guaranteed. 
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VALIDATION CRITERIA CHECKLIST 

15. Was the total number of LCSs analyzed equal to at least 5% of the total number of 
samples or analyzed as required by the method? 

Yes 

Comments:  The total number of LCS samples analyzed was equal to at least 5% of the total number of samples. 

16. Were LCS/LCSD percent recoveries and LCS/LCSD RPDs within data validation or 
laboratory QC limits? 

Yes 

Comments:  The LCS percent recoveries were within laboratory QC limits.  The laboratory did not analyze LCSDs for the 
analytical batches reported in this data set. 

17. Were surrogate recoveries within laboratory QC limits? No 

Comments:  Surrogates recoveries for the submitted samples were within laboratory acceptance limits with the following 
exceptions. 

Method Surrogate Sample Surrogate 
Recovery QC Limits 

SW8082 Decachlorobiphenyl MRH-BKFL-306 156% 54-143% 
MA_EPH 2-Bromonaphthalene MRH-BKFL-306 153% 40-140% 
MA_EPH 2-Bromonaphthalene MRH-BKFL-307 189% 40-140% 
MA_EPH 2-Fluorobiphenyl MRH-BKFL-307 173% 40-140% 
MA_EPH 1-Chlorooctadecane MRH-BKFL-TS-401 (0-0.5) 319% 40-140% 

The Method 8082 target analyte, Aroclor 1260, was not detected in sample MRH-BKFL-306 and the result did not require 
qualification based on the surrogate implication of potential high bias. 

The Method MA-EPH target analyte C9-C18 Aliphatics was detected in sample MRH-BKFL-TS-401 (0-0.5) and the 
result was assigned a J+ qualifier due to evidence of potential high bias.  The target analyte C11-C22 aromatics, 
associated with surrogates 2-bromonaphthalene and 2-fluorobiphenyl, was not detected in samples MRH-BKFL-306 and 
MRH-BKFL-307 and those results did not require qualification. 

Qualification of sample data was not required based on surrogate non-conformances in QC samples as the environmental 
samples were evaluated based on sample-specific surrogate recoveries. 

18. Were the number of trip blank, field blank, and/or equipment blank samples 
collected equal to at least 10% of the total number of samples or as required by the 
project guidelines, QAPP, SAP, or permit? 

No 

Comments:  The number of trip, field, and equipment blanks submitted in this sample set did not meet the QAPP 
requirement of one equipment blank per day of sampling.  One trip blank sample, TB-20161010-01, was submitted with this 
sample set.  This sample set was part of a larger sampling event and the evaluation of the overall collection frequency of 
these blanks will be evaluated by project staff. 

19. Were target analytes reported as not detected in the trip blank, field blank, and/or 
equipment blank samples? 

Yes 

Comments:  Target analytes were not detected in the trip blank sample. 

20. Was the number of field duplicates collected equal to at least 5% of the total number 
of samples or as required by the project guidelines, QAPP, SAP, or permit? 

Yes 

Comments:  The number of field duplicates collected was equal to at greater than 5% of the number of samples.  One field 
duplicate sample was collected as a supplement to 6 environmental samples.  This sample set was part of a larger 
sampling event and the evaluation of the overall collection frequency of field duplicates will be evaluated by project staff. 

• Sample BD-20161010-01 was collected as a duplicate of sample MRH-BKFL-TS-400 (0-0.5). 
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VALIDATION CRITERIA CHECKLIST 

21. Were field duplicate RPD values within data validation QC limits (soil 0-50%, water 
0-30%, or air 0-25%)? 

Yes 

Comments:  As indicated in the Field Duplicate Summary Tables at the end of this report, field duplicate RPD values were 
within the data validation QC limits of 0-50% for soil samples. 

22. For laboratory duplicates prepared from project samples, were RPDs within 
laboratory QC limits?  

Yes 

Comments:  A laboratory duplicate was prepared for soil moisture by Method 3550 for batch R282829 from sample BD-
20161010-01.   

The RPD values for the laboratory duplicates were within laboratory acceptance limits. 
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FIELD DUPLICATE SUMMARY 
 

Client Sample ID:  MRH-BKFL-TS-400(0-0.5) 
Field Duplicate Sample ID:  BD-20161010-01 

Method Analyte Laboratory Result Duplicate Result Relative Percent 
Difference (RPD) 

SW6020 Arsenic, Total 16.3 mg/kg 19.5 mg/kg 17.9% 
SW6020 Barium, Total 111 mg/kg 126 mg/kg 12.7% 
SW6020 Cadmium, Total 0.863 mg/kg 0.956 mg/kg 10.2% +/-RL 
SW6020 Chromium, Total 11.3 mg/kg 14.8 mg/kg 26.8% 
SW6020 Lead, Total 12.1 mg/kg 13.8 mg/kg 13.1% 
SW6020 Selenium, Total 0.459 mg/kg 0.512 mg/kg 10.9% +/-RL 
SW6020 Silver, Total 0.160 mg/kg 0.196 mg/kg 20.2% +/-RL 

SW7471A Mercury, Total 0.0319 mg/kg 0.0292 mg/kg 8.8% 
EPA 3550 Soil Moisture 10.1 WT% 9.67 WT% 4.4% 

Field duplicate RPD control limits are not to exceed 50% for soil as established by USEPA New England Environmental 
Data Review Supplement for Regional Data Review Elements and Superfund Specific Guidance/Procedures, EQADR-
Supplement0, April 2013. 
+/-RL – Indicates that the detections in both of the samples were within two times the reporting limit.  Qualification of data 
was not required. 
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DATA QUALIFICATION SUMMARY 
 

Abbreviation Reason 

LR-MS The MS and/or MSD percent recovery was less than the lower acceptable limit indicating possible matrix interference. 

HR-SUR The surrogate percent recovery was greater than the upper acceptable limit indicating a possible high bias. 

MDLRL Flagged by the laboratory:  The result was greater than the MDL but less than the RL. 
 
 

Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Arsenic, Total SW6020 MRH-BKFL-306 HS16100416-01 2.55 0.494 mg/kg J LR-MS 
Arsenic, Total SW6020 MRH-BKFL-307 HS16100416-02 2.24 0.481 mg/kg J LR-MS 
Arsenic, Total SW6020 MRH-BKFL-308 HS16100416-03 1.66 0.488 mg/kg J LR-MS 
Arsenic, Total SW6020 MRH-BKFL-309 HS16100416-04 2.76 0.48 mg/kg J LR-MS 
Arsenic, Total SW6020 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 16.3 0.539 mg/kg J LR-MS 
Arsenic, Total SW6020 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 22.1 0.523 mg/kg J LR-MS 
Arsenic, Total SW6020 BD-20161010-01 HS16100416-07 19.5 0.541 mg/kg J LR-MS 

Benzene SW8260 MRH-BKFL-306 HS16100416-01 ND 0.0051 mg/kg UJ LR-MS 
Benzene SW8260 MRH-BKFL-307 HS16100416-02 ND 0.005 mg/kg UJ LR-MS 
Benzene SW8260 MRH-BKFL-308 HS16100416-03 ND 0.0051 mg/kg UJ LR-MS 
Benzene SW8260 MRH-BKFL-309 HS16100416-04 ND 0.0051 mg/kg UJ LR-MS 
Benzene SW8260 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 ND 0.0055 mg/kg UJ LR-MS 
Benzene SW8260 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 ND 0.0053 mg/kg UJ LR-MS 
Benzene SW8260 BD-20161010-01 HS16100416-07 ND 0.0055 mg/kg UJ LR-MS 

Benzo(a)pyrene SW8270 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.0017 0.0036 mg/kg J MDLRL 
Benzo(b)fluoranthene SW8270 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.0028 0.0036 mg/kg J MDLRL 
Benzo(k)fluoranthene SW8270 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.002 0.0036 mg/kg J MDLRL 

C9-C18, Aliphatic, Adjusted MA-EPH MRH-BKFL-TS-401 (0-0.5) HS16100416-06 103 5.49 mg/kg J+ HR-SUR 
Cadmium, Total SW6020 MRH-BKFL-306 HS16100416-01 0.1 0.494 mg/kg J MDLRL 
Cadmium, Total SW6020 MRH-BKFL-307 HS16100416-02 0.0897 0.481 mg/kg J MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Cadmium, Total SW6020 MRH-BKFL-308 HS16100416-03 0.0633 0.488 mg/kg J MDLRL 
Cadmium, Total SW6020 MRH-BKFL-309 HS16100416-04 0.116 0.48 mg/kg J MDLRL 
Chromium, Total SW6020 MRH-BKFL-306 HS16100416-01 4.17 0.494 mg/kg J LR-MS 
Chromium, Total SW6020 MRH-BKFL-307 HS16100416-02 3.66 0.481 mg/kg J LR-MS 
Chromium, Total SW6020 MRH-BKFL-308 HS16100416-03 2.75 0.488 mg/kg J LR-MS 
Chromium, Total SW6020 MRH-BKFL-309 HS16100416-04 4.98 0.48 mg/kg J LR-MS 
Chromium, Total SW6020 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 11.3 0.539 mg/kg J LR-MS 
Chromium, Total SW6020 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 10.9 0.523 mg/kg J LR-MS 
Chromium, Total SW6020 BD-20161010-01 HS16100416-07 14.8 0.541 mg/kg J LR-MS 

Chrysene SW8270 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.0018 0.0036 mg/kg J MDLRL 
Indeno(1,2,3-cd)pyrene SW8270 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.0029 0.0036 mg/kg J MDLRL 

Mercury, Total SW7471A MRH-BKFL-306 HS16100416-01 0.00267 0.00369 mg/kg J MDLRL 
Mercury, Total SW7471A MRH-BKFL-307 HS16100416-02 0.00259 0.00349 mg/kg J MDLRL 
Mercury, Total SW7471A MRH-BKFL-308 HS16100416-03 0.00121 0.00356 mg/kg J MDLRL 
Mercury, Total SW7471A MRH-BKFL-309 HS16100416-04 0.00269 0.00372 mg/kg J MDLRL 
Naphthalene SW8260 MRH-BKFL-306 HS16100416-01 ND 0.0051 mg/kg UJ LR-MS 
Naphthalene SW8260 MRH-BKFL-307 HS16100416-02 ND 0.005 mg/kg UJ LR-MS 
Naphthalene SW8260 MRH-BKFL-308 HS16100416-03 ND 0.0051 mg/kg UJ LR-MS 
Naphthalene SW8260 MRH-BKFL-309 HS16100416-04 ND 0.0051 mg/kg UJ LR-MS 
Naphthalene SW8260 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 ND 0.0055 mg/kg UJ LR-MS 
Naphthalene SW8260 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 ND 0.0053 mg/kg UJ LR-MS 
Naphthalene SW8260 BD-20161010-01 HS16100416-07 ND 0.0055 mg/kg UJ LR-MS 

Selenium, Total SW6020 MRH-BKFL-306 HS16100416-01 0.431 0.494 mg/kg J LR-MS, MDLRL 
Selenium, Total SW6020 MRH-BKFL-307 HS16100416-02 0.336 0.481 mg/kg J LR-MS, MDLRL 
Selenium, Total SW6020 MRH-BKFL-308 HS16100416-03 0.243 0.488 mg/kg J LR-MS, MDLRL 
Selenium, Total SW6020 MRH-BKFL-309 HS16100416-04 0.43 0.48 mg/kg J LR-MS, MDLRL 
Selenium, Total SW6020 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 0.459 0.539 mg/kg J LR-MS, MDLRL 
Selenium, Total SW6020 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.427 0.523 mg/kg J LR-MS, MDLRL 
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Analyte Method Field Sample ID Lab Sample ID Result Limit Units Reviewer 
Qualifier 

DV Flag 
Reasons 

Selenium, Total SW6020 BD-20161010-01 HS16100416-07 0.512 0.541 mg/kg J LR-MS, MDLRL 
Silver, Total SW6020 MRH-BKFL-306 HS16100416-01 ND 0.494 mg/kg UJ LR-MS 
Silver, Total SW6020 MRH-BKFL-307 HS16100416-02 ND 0.481 mg/kg UJ LR-MS 
Silver, Total SW6020 MRH-BKFL-308 HS16100416-03 ND 0.488 mg/kg UJ LR-MS 
Silver, Total SW6020 MRH-BKFL-309 HS16100416-04 ND 0.48 mg/kg UJ LR-MS 
Silver, Total SW6020 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 0.16 0.539 mg/kg J LR-MS, MDLRL 
Silver, Total SW6020 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 0.189 0.523 mg/kg J LR-MS, MDLRL 
Silver, Total SW6020 BD-20161010-01 HS16100416-07 0.196 0.541 mg/kg J LR-MS, MDLRL 

Trichloroethene SW8260 MRH-BKFL-306 HS16100416-01 ND 0.0051 mg/kg UJ LR-MS 
Trichloroethene SW8260 MRH-BKFL-307 HS16100416-02 ND 0.005 mg/kg UJ LR-MS 
Trichloroethene SW8260 MRH-BKFL-308 HS16100416-03 ND 0.0051 mg/kg UJ LR-MS 
Trichloroethene SW8260 MRH-BKFL-309 HS16100416-04 ND 0.0051 mg/kg UJ LR-MS 
Trichloroethene SW8260 MRH-BKFL-TS-400 (0-0.5) HS16100416-05 ND 0.0055 mg/kg UJ LR-MS 
Trichloroethene SW8260 MRH-BKFL-TS-401 (0-0.5) HS16100416-06 ND 0.0053 mg/kg UJ LR-MS 
Trichloroethene SW8260 BD-20161010-01 HS16100416-07 ND 0.0055 mg/kg UJ LR-MS 
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on six samples submitted by  a  representative  of
Energy Laboratories, Inc.  The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290.  The reporting limits were based on signal-to-noise measurements.  Estimated  Maximum  Possible
Concentration (EMPC) values were treated as positives in the toxic equivalence calculations at  one-half  of  the
reported concentrations.  Per request, this report was revised to provide results  from  re-extractions  and
re-analyses of two field samples.  The re-extractions of these two  samples,  H16090301-004B  and
H16090301-005B, were performed outside the 30-day hold time recommended in  the  method,  therefore,  the
results reported for these two samples should be regarded as minimum  possible  concentrations.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from the  primary  (DB5-MS)  column  are
performed only when specifically requested for a project and only when the values are  above  the  concentration  of
the lowest calibration standard.  Typical resolution for this isomer using the DB5-MS column ranges  from  25-30%.

The isotopically-labeled PCDD/PCDF internal standards in the sample extracts were  recovered  at  47-85%.
Except for fifteen low values in Blank-52467, which were flagged "R" on the results table,  the  labeled  internal
standard recoveries obtained for this project were within the 40-135% target range specified  in  Method  8290.
Also, since the quantification of the native 2,3,7,8-substituted congeners was based on isotope dilution,  the  data
were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained.  Concentrations below  the  calibration  range
were flagged "J" and should be regarded as estimates.  Concentrations above the  calibration  range  were  flagged
"E" and should also be regarded as estimates.  Values obtained from analyses of diluted extracts  were  flagged
"D".

A laboratory method blank was prepared and analyzed with each sample batch as part of our  routine  quality
control procedures.  The results show the blanks to contain trace levels of selected congeners.   These  levels  were
below the calibration range of the method.  The levels reported for the affected congeners  in  the  field  samples
were higher than the corresponding blank levels by one or more orders of magnitude.  These  results  indicate  that
the sample processing steps did not contribute signficantly to the levels reported for the  field  samples.

Laboratory spike samples were also prepared using clean reference matrix that had  been  fortified  with  native
standard materials.  The recoveries of the native compounds ranged from 87-116%.   These  results  were  within
the 70-130% target range for the method.  Matrix spikes were prepared with the extraction batches  using  sample
materials from separate projects; results from these analyses will be provided  upon  request.

DISCUSSION
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064
Alabama 40770 Montana 92
Alaska MN00064 Nebraska NE-OS-18-06
Arizona AZ0014 Nevada MN_00064_200
Arkansas 88-0680 New Jersey (NE MN002
California 01155CA New York (NEL 11647
Colorado MN00064 North Carolina 27700
Connecticut PH-0256 North Dakota R-036
EPA Region 8 8TMS-Q Ohio 4150
Florida (NELAP E87605 Oklahoma D9922
Georgia  (DNR) 959 Oregon (ELAP) MN200001-005
Guam 959 Oregon (OREL MN300001-001
Hawaii SLD Pennsylvania 68-00563
Idaho MN00064 Puerto Rico MN00064
Illinois 200012 Saipan MP0003
Indiana C-MN-01 South Carolina 74003001
Indiana C-MN-01 Tennessee TN02818
Iowa 368 Texas T104704192-08
Kansas E-10167 Utah (NELAP) MN00064
Kentucky 90062 Virginia 00251
Louisiana 03086 Washington C755
Maine 2007029 West Virginia # 9952C
Maryland 322 West Virginia D 382
Michigan 9909 Wisconsin 999407970
Minnesota 027-053-137 Wyoming 8TMS-Q
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1700 Elm St, Ste 200 
Minneapolis, MN 55414 
TEL: (612) 607-6331 FAX: 
Acct#: 

Subcontractor's Client: 

Rush Sample ID 

·llllllllmllll~llllll~IIII 
H16090301 

g :e 
z 
0 
'T1 
C 
r-
r-c» 

Collection Date Bottle Type N 
~ 

CHAIN-OF-CUSTODY ,RECORD .... . .. page.1 011 -
·. · ·. ·. .. · · ·. ·_ · ·. · .... · ·- · · . . we.P·16 

Cust~y Seal: /"i}~ I . . . . . IDS 1_/2-"1'?.: . . 

Intact: N 
Shipped By: ______ _ 

Signature M; 
Receipt Temp: _____ _ 

Requested Tests- ····-··-· 
l 

I l r I ! 
I: 

j I 

I i 

I 

! i i I 

I 
I· ! 

' 
i 

I 
i i-

i 
I ,. 

I 
I 1· 
I 

'-- '--- - -
I i -- L ~ ·- - [____ 

I , . -- -- c____ ______J L-__ -
[_J I H16090301-001 B ! lOJDDDDDDDDDDDDDDD~ 
o~-30-1-0-~-~~l-_-s-~-1~1-oo-11-~-6-00-~~-A~14-0~~-G-~---~~1rno1JDODDDDDDDDDDD~ 

Matrix 

Soil J 09/12/16 09:00 A I 1-40Z-AG-WM 

0 I H16090301-003B I Soil i 09/12/16 09:30A 11402-AG-WM • 1 OJ D D D [J D D D D [] I J [J D D D oc0) 
0 f H16090301-004B ,- -·- --Soil -- i 09/12/16 09:35 A .] 1402-AG-WM 

0 I H16090301-005B I Soil i 09/12/16 09:40 A I 1-40Z-AG-WM 

:J QJ O ~IO DD or~- -J DD DD DD D c=-JcoY 
JOJDDDDDDDDDDDDDDD~ 

0 ~, H-16-09-030_1_-0_06-B ~, -S-oi-1 ~[-09_/1_2/1-6-10-:30~A~,-14_0_Z-A-G- -WM--~, [ij D D D D D D [] D D D D Cl D D ow~ 

Earliest Due Date: 9/23/2016 

Comments: PO# Hl3238. Please send results to wjohnson@energylab.com 
i 

QC Level: I 

STD 

Date/rime 

Relinquished by: --~-- Received by: -vr_,[1f9 . --- P8: cc..:... °! . t G:, ·l<o O '1 ~- 3, 0 

Relinquished by: L. 71/!Sf ~ q .! 'f2- Received by: - f ::::._ 4 

----
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Document Name: Document Revised: 02Aug2016 

.&ce Analytical" 
Sample Condition Upon Receipt Form Page 1 of 2 

! ,_..-

' 

Sample Condition 

Upon Receipt 

Courier: 

Ocommercial 

Tracking Number: 

Document No.: 
F-MN-L-213-rev.17 

· Client Name: Project#: 

0Fe~~ Lo~USPS Oclient 

0Pace OspeeDee Oother: ____ _ 

r1- ?;Jb WO[J(),cS":11 L/O:JS 

Issuing Authority: 

Pace Minnesota Quality Office 

riRF', -'"'- ..... 
!lll~~~i~ 

0No 
Optional: Proj. Due Date: Proj. Name: 

Custody Se,11 on Cooler/Box P:esent? ~··· es _.·· No Seals Intact? 

Packing Material: ~e Wrap bble Bags 0None D0ther:. _______ _ 
~ ,' - Temp Blank?~ 0No 

Thermometer D 151401163 OB8BA912167504 Type of Ice: ~ 
Used: ~01,-6~ ~OB8BA0143310098 4 f J 

0Blue 0None Osamples on ice, cooling process has begun 

Cooler Temp Read (0 C): l-1 · Cooler Temp Corrected ("C): --: / Biological Tissue Frozen? Oves 

Temp should be above freezing to 6°C Correction Factor: - 0 w { Date and Initials of Person Examining Contents: 
USDA Regulated Soil ( D N/A water sample) I 

,. 
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, ·LA. Did samples originate from a foreign source (internationally, 
MS, NC, NM, NY, OK, OR, SC, TN, TX or VA (check maps)? 0Yes No including Hawaii and Puerto Rico)? 0Yes 

If Yes to either question, fill out a Regulated Soil Checklist (F-MN- -338) and include with SCUR/COC paperwork. 

COMMENTS: 

Chain of Custody Present? ~ 0No ON/A 1. 

Chain of Custody Filled Out? n~ 0No ON/A 2 . 

Chain of Custody Relinquished? .-DYL 0No ON/A 3 . 
•' . 9':, Sampler Name and/or Sii::nature on COC? 0Yes ON/A 4. 

Samples Arrived within Hold Time? ~ 0No ON/A 5 . •. 
-Oo Short Hold Time Analysis (<72 hr)? 0Yes ON/A 6. 

Rush Turn Around Time Requested? Oves ~ ON/A 7. 

~ 
-

Sufficient Volume? 0No ON/A B. 

"''' Correct Containers Used? ~s 0No ON/A 9. 

-Pace Containers Used? 0Yes ~ON/A 

Containers Intact? ~ONo ON/A~ ko. 
< 

0 NO ,,,e:)N/ A Filtered Volume Received for Dissolved Tests? Oves 11. Note if sediment is visible in.the dissolved container 

Sample Labels Match COC? Yes QNo ON/A 12. 

-Includes Date/Time/ID/Analysis Matrix: cv 
All containers needing acid/base preservation have been 

0No~ 
13, 0HNO3 OH2S04 0Na0H 0HCI checked? 0Yes 

All containers needing preservation are found to be in Sample# 
compliance with EPA recommendation? 

0No~ 

I-

(HN03 , H2SO., HCl<2; NaOH >9 Sulfide, NaOH>12 Cyanide) 0Yes 
1-j"nitial when Exceptions: VOA, Coliform, TOC, Oil and Grease, 

0No,~~ 
Lot # of added 

DRO/8015 (water) DOC 0Yes i- completed: preservative: 

Headspace in VOA Vials ( >6mm)? 0Yes 0No ~ lit, 

Trip Blank Present? Oves 0Nc 
-~ 

Vis. 
Trip Blank Custody Seals Present? 0Yes 0No 

Pace Trip Blank Lot# (if purchased): 

CLIENT NOTIFICATION/RESOLUTION 

Person Contacted: 

Field Data Required? Oves 0No 

Date/Time: 

Comments/Resolution: 

No 

Project Manager Review: ,-----~~~~,Y,.~c...L+-------,-,-- Date: 
Note: Whenever there is a discrepancy affecting North Carolina compliances mples, a copy of this form will be sent to the North Carolina DEHNR Certification Office ( i.e out of 
hold, incorrect preservative, out of temp, incorrect containers), 
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
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Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis

PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-001B
10362722001
Y160922A_11
SMT

11.8
11.1 g

9.79 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:00
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  17:00

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.98 0.27 2,3,7,8-TCDF-13C 2.00 69J-----
Total TCDF 58.00 0.27 2,3,7,8-TCDD-13C 2.00 82-----

1,2,3,7,8-PeCDF-13C 2.00 63
2,3,7,8-TCDD ----- 0.25 2,3,4,7,8-PeCDF-13C 2.00 58IJ0.30
Total  TCDD 7.30 0.25 1,2,3,7,8-PeCDD-13C 2.00 67-----

1,2,3,4,7,8-HxCDF-13C 2.00 71
1,2,3,7,8-PeCDF 4.50 0.17 1,2,3,6,7,8-HxCDF-13C 2.00 67J-----
2,3,4,7,8-PeCDF 5.60 0.13 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF 300.00 0.15 1,2,3,7,8,9-HxCDF-13C 2.00 70-----

1,2,3,4,7,8-HxCDD-13C 2.00 67
1,2,3,7,8-PeCDD 5.50 0.16 1,2,3,6,7,8-HxCDD-13C 2.00 63-----
Total PeCDD 77.00 0.16 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 64
1,2,3,4,7,8-HxCDF 29.00 0.35 1,2,3,4,6,7,8-HpCDD-13C 2.00 71-----
1,2,3,6,7,8-HxCDF 47.00 0.38 OCDD-13C 4.00 59-----
2,3,4,6,7,8-HxCDF 49.00 0.44-----
1,2,3,7,8,9-HxCDF 4.10 0.31 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 1100.00 0.37 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 20.00 0.60 2,3,7,8-TCDD-37Cl4 0.20 80-----
1,2,3,6,7,8-HxCDD 61.00 0.53-----
1,2,3,7,8,9-HxCDD 41.00 0.47-----
Total HxCDD 560.00 0.54-----

1,2,3,4,6,7,8-HpCDF 1100.00 0.69 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 45.00 0.70 Equivalence: 65 ng/Kg-----
Total HpCDF 2600.00 0.70 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 1700.00 0.25-----
Total  HpCDD 2900.00 0.25-----

OCDF 2600.00 0.33-----
OCDD 12000.00 0.27 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
E = Exceeds calibration range
I = Interference present

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-002B
10362722002
Y160922A_13
SMT

6.9
11.3 g

10.5 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
10
09/12/2016  09:05
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  18:26

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 4.5 2.30 2,3,7,8-TCDF-13C 2.00 64JD----- D
Total TCDF 270.0 2.30 2,3,7,8-TCDD-13C 2.00 74D----- D

1,2,3,7,8-PeCDF-13C 2.00 55 D
2,3,7,8-TCDD ND 2.10 2,3,4,7,8-PeCDF-13C 2.00 53D----- D
Total  TCDD 18.0 2.10 1,2,3,7,8-PeCDD-13C 2.00 60D----- D

1,2,3,4,7,8-HxCDF-13C 2.00 64 D
1,2,3,7,8-PeCDF 22.0 1.30 1,2,3,6,7,8-HxCDF-13C 2.00 66JD----- D
2,3,4,7,8-PeCDF 28.0 0.89 2,3,4,6,7,8-HxCDF-13C 2.00 63JD----- D
Total PeCDF 1600.0 1.10 1,2,3,7,8,9-HxCDF-13C 2.00 69D----- D

1,2,3,4,7,8-HxCDD-13C 2.00 67 D
1,2,3,7,8-PeCDD 26.0 1.20 1,2,3,6,7,8-HxCDD-13C 2.00 57JD----- D
Total PeCDD 390.0 1.20 1,2,3,4,6,7,8-HpCDF-13C 2.00 63D----- D

1,2,3,4,7,8,9-HpCDF-13C 2.00 71 D
1,2,3,4,7,8-HxCDF 160.0 2.80 1,2,3,4,6,7,8-HpCDD-13C 2.00 76D----- D
1,2,3,6,7,8-HxCDF 230.0 2.30 OCDD-13C 4.00 67D----- D
2,3,4,6,7,8-HxCDF 240.0 3.20 D-----
1,2,3,7,8,9-HxCDF 22.0 3.60 1,2,3,4-TCDD-13C 2.00 NAJD-----
Total HxCDF 5500.0 3.00 1,2,3,7,8,9-HxCDD-13C 2.00 NAD-----

1,2,3,4,7,8-HxCDD 83.0 4.20 2,3,7,8-TCDD-37Cl4 0.20 71D----- D
1,2,3,6,7,8-HxCDD 350.0 4.60 D-----
1,2,3,7,8,9-HxCDD 200.0 3.70 D-----
Total HxCDD 2900.0 4.10 D-----

1,2,3,4,6,7,8-HpCDF 5700.0 2.60 Total  2,3,7,8-TCDDD-----
1,2,3,4,7,8,9-HpCDF 210.0 4.80 Equivalence: 330 ng/KgD-----
Total HpCDF 13000.0 3.70 (Using 2005 WHO Factors - Using PRL/2 where  ND)D-----

1,2,3,4,6,7,8-HpCDD 8500.0 1.70 D-----
Total  HpCDD 15000.0 1.70 D-----

OCDF 12000.0 2.50 D-----
OCDD 53000.0 3.50 D-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
D = Result obtained from analysis of diluted sample

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-003B
10362722003
Y160922A_09
SMT

5.4
11.3 g

10.7 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:30
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  15:35

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.45 0.290 2,3,7,8-TCDF-13C 2.00 69J-----
Total TCDF 13.00 0.290 2,3,7,8-TCDD-13C 2.00 83-----

1,2,3,7,8-PeCDF-13C 2.00 67
2,3,7,8-TCDD ND 0.220 2,3,4,7,8-PeCDF-13C 2.00 63-----
Total  TCDD 0.80 0.220 1,2,3,7,8-PeCDD-13C 2.00 73J-----

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF 1.90 0.110 1,2,3,6,7,8-HxCDF-13C 2.00 66J-----
2,3,4,7,8-PeCDF 4.10 0.120 2,3,4,6,7,8-HxCDF-13C 2.00 68J-----
Total PeCDF 75.00 0.110 1,2,3,7,8,9-HxCDF-13C 2.00 71-----

1,2,3,4,7,8-HxCDD-13C 2.00 70
1,2,3,7,8-PeCDD 1.10 0.150 1,2,3,6,7,8-HxCDD-13C 2.00 62J-----
Total PeCDD 6.90 0.150 1,2,3,4,6,7,8-HpCDF-13C 2.00 64-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 71
1,2,3,4,7,8-HxCDF 9.50 0.210 1,2,3,4,6,7,8-HpCDD-13C 2.00 76-----
1,2,3,6,7,8-HxCDF 9.30 0.280 OCDD-13C 4.00 66-----
2,3,4,6,7,8-HxCDF 14.00 0.240-----
1,2,3,7,8,9-HxCDF 4.30 0.190 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 360.00 0.230 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 4.00 0.420 2,3,7,8-TCDD-37Cl4 0.20 75J-----
1,2,3,6,7,8-HxCDD 29.00 0.470-----
1,2,3,7,8,9-HxCDD 7.20 0.180-----
Total HxCDD 120.00 0.350-----

1,2,3,4,6,7,8-HpCDF 400.00 0.740 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 23.00 1.000 Equivalence: 23 ng/Kg-----
Total HpCDF 1300.00 0.870 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 610.00 0.092-----
Total  HpCDD 1000.00 0.092-----

OCDF 1900.00 0.570-----
OCDD 4800.00 0.430-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-004B
10362722004-R
Y161025A_10
SMT

6.0
10.7 g

10.1 g
Y160816A
Y161025A_03 &  Y161025A_21
BLANK-52467

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:35
09/16/2016  09:30
10/21/2016  19:15
10/25/2016  18:48

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.41 0.20 2,3,7,8-TCDF-13C 2.00 60J-----
Total TCDF 6.30 0.20 2,3,7,8-TCDD-13C 2.00 76-----

1,2,3,7,8-PeCDF-13C 2.00 57
2,3,7,8-TCDD ND 0.25 2,3,4,7,8-PeCDF-13C 2.00 47-----
Total  TCDD 0.37 0.25 1,2,3,7,8-PeCDD-13C 2.00 59J-----

1,2,3,4,7,8-HxCDF-13C 2.00 55
1,2,3,7,8-PeCDF 1.10 0.29 1,2,3,6,7,8-HxCDF-13C 2.00 59J-----
2,3,4,7,8-PeCDF 2.10 0.22 2,3,4,6,7,8-HxCDF-13C 2.00 61J-----
Total PeCDF 56.00 0.25 1,2,3,7,8,9-HxCDF-13C 2.00 52-----

1,2,3,4,7,8-HxCDD-13C 2.00 68
1,2,3,7,8-PeCDD 0.97 0.22 1,2,3,6,7,8-HxCDD-13C 2.00 61J-----
Total PeCDD 3.50 0.22 1,2,3,4,6,7,8-HpCDF-13C 2.00 60J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 76
1,2,3,4,7,8-HxCDF 5.70 0.48 1,2,3,4,6,7,8-HpCDD-13C 2.00 83-----
1,2,3,6,7,8-HxCDF 7.40 0.52 OCDD-13C 4.00 71-----
2,3,4,6,7,8-HxCDF 10.00 0.38-----
1,2,3,7,8,9-HxCDF 2.40 0.73 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 300.00 0.53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.40 0.38 2,3,7,8-TCDD-37Cl4 0.20 72J-----
1,2,3,6,7,8-HxCDD 15.00 0.39-----
1,2,3,7,8,9-HxCDD 5.90 0.38-----
Total HxCDD 68.00 0.38-----

1,2,3,4,6,7,8-HpCDF 290.00 0.51 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 17.00 0.45 Equivalence: 14 ng/Kg-----
Total HpCDF 910.00 0.48 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 330.00 0.36-----
Total  HpCDD 520.00 0.36-----

OCDF 1300.00 0.63-----
OCDD 2600.00 0.78-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated  Detection  Limit
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Pace Analytical Services, Inc.
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Minneapolis, MN 55414

Tel: 612-607-1700
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-005B
10362722005-R
Y161025A_11
SMT

5.7
10.7 g

10.1 g
Y160816A
Y161025A_03 &  Y161025A_21
BLANK-52467

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:40
09/16/2016  09:30
10/21/2016  19:15
10/25/2016  19:29

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.57 0.17 2,3,7,8-TCDF-13C 2.00 60J-----
Total TCDF 9.80 0.17 2,3,7,8-TCDD-13C 2.00 77-----

1,2,3,7,8-PeCDF-13C 2.00 57
2,3,7,8-TCDD ND 0.21 2,3,4,7,8-PeCDF-13C 2.00 55-----
Total  TCDD 0.54 0.21 1,2,3,7,8-PeCDD-13C 2.00 65J-----

1,2,3,4,7,8-HxCDF-13C 2.00 68
1,2,3,7,8-PeCDF 1.60 0.15 1,2,3,6,7,8-HxCDF-13C 2.00 65J-----
2,3,4,7,8-PeCDF 3.80 0.19 2,3,4,6,7,8-HxCDF-13C 2.00 66J-----
Total PeCDF 83.00 0.17 1,2,3,7,8,9-HxCDF-13C 2.00 66-----

1,2,3,4,7,8-HxCDD-13C 2.00 74
1,2,3,7,8-PeCDD 1.30 0.23 1,2,3,6,7,8-HxCDD-13C 2.00 60J-----
Total PeCDD 7.00 0.23 1,2,3,4,6,7,8-HpCDF-13C 2.00 66-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 73
1,2,3,4,7,8-HxCDF 11.00 0.47 1,2,3,4,6,7,8-HpCDD-13C 2.00 81-----
1,2,3,6,7,8-HxCDF 11.00 0.33 OCDD-13C 4.00 69-----
2,3,4,6,7,8-HxCDF 16.00 0.23-----
1,2,3,7,8,9-HxCDF 4.40 0.39 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 430.00 0.35 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 3.90 0.18 2,3,7,8-TCDD-37Cl4 0.20 72J-----
1,2,3,6,7,8-HxCDD 27.00 0.31-----
1,2,3,7,8,9-HxCDD 9.30 0.31-----
Total HxCDD 110.00 0.27-----

1,2,3,4,6,7,8-HpCDF 490.00 0.40 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 31.00 0.59 Equivalence: 24 ng/Kg-----
Total HpCDF 1700.00 0.49 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 550.00 0.26-----
Total  HpCDD 880.00 0.26-----

OCDF 2600.00 0.64-----
OCDD 4300.00 0.56-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-006B
10362722006
Y160922A_14
SMT

11.8
12.2 g

10.8 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
50
09/12/2016  10:30
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  19:09

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 69 7.9 2,3,7,8-TCDF-13C 2.00 67D----- D
Total TCDF 630 7.9 2,3,7,8-TCDD-13C 2.00 80D----- D

1,2,3,7,8-PeCDF-13C 2.00 53 D
2,3,7,8-TCDD ND 10.0 2,3,4,7,8-PeCDF-13C 2.00 49D----- D
Total  TCDD 78 10.0 1,2,3,7,8-PeCDD-13C 2.00 58D----- D

1,2,3,4,7,8-HxCDF-13C 2.00 76 D
1,2,3,7,8-PeCDF 220 16.0 1,2,3,6,7,8-HxCDF-13C 2.00 85JD----- D
2,3,4,7,8-PeCDF 590 8.7 2,3,4,6,7,8-HxCDF-13C 2.00 73D----- D
Total PeCDF 5300 12.0 1,2,3,7,8,9-HxCDF-13C 2.00 68D----- D

1,2,3,4,7,8-HxCDD-13C 2.00 67 D
1,2,3,7,8-PeCDD 39 6.7 1,2,3,6,7,8-HxCDD-13C 2.00 68JD----- D
Total PeCDD 410 6.7 1,2,3,4,6,7,8-HpCDF-13C 2.00 72D----- D

1,2,3,4,7,8,9-HpCDF-13C 2.00 71 D
1,2,3,4,7,8-HxCDF 1100 19.0 1,2,3,4,6,7,8-HpCDD-13C 2.00 85D----- D
1,2,3,6,7,8-HxCDF 330 14.0 OCDD-13C 4.00 85D----- D
2,3,4,6,7,8-HxCDF 990 18.0 D-----
1,2,3,7,8,9-HxCDF 700 36.0 1,2,3,4-TCDD-13C 2.00 NAD-----
Total HxCDF 44000 22.0 1,2,3,7,8,9-HxCDD-13C 2.00 NAD-----

1,2,3,4,7,8-HxCDD 140 22.0 2,3,7,8-TCDD-37Cl4 0.20 89JD----- D
1,2,3,6,7,8-HxCDD 4400 18.0 D-----
1,2,3,7,8,9-HxCDD 470 18.0 D-----
Total HxCDD 12000 19.0 D-----

1,2,3,4,6,7,8-HpCDF 41000 6.0 Total  2,3,7,8-TCDDD-----
1,2,3,4,7,8,9-HpCDF 3300 11.0 Equivalence: 2700  ng/KgD-----
Total HpCDF 260000 8.4 (Using 2005 WHO Factors - Using PRL/2 where  ND)ED-----

1,2,3,4,6,7,8-HpCDD 86000 7.0 D-----
Total  HpCDD 130000 7.0 D-----

OCDF 370000 12.0 ED-----
OCDD 680000 15.0 ED-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample

EDL = Estimated  Detection  Limit
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-52027
Y160921B_07

SMT

11.3 g
Y160816A
Y160921A_17 &  Y160921B_17

Matrix
Dilution
Extracted
Analyzed

Solid

09/19/2016  17:10
09/22/2016  01:40

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 0.073 2,3,7,8-TCDF-13C 2.00 70
Total TCDF ND ----- 0.073 2,3,7,8-TCDD-13C 2.00 86

1,2,3,7,8-PeCDF-13C 2.00 62
2,3,7,8-TCDD ND ----- 0.064 2,3,4,7,8-PeCDF-13C 2.00 56
Total  TCDD ND ----- 0.064 1,2,3,7,8-PeCDD-13C 2.00 69

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF ND ----- 0.056 1,2,3,6,7,8-HxCDF-13C 2.00 69
2,3,4,7,8-PeCDF ND ----- 0.038 2,3,4,6,7,8-HxCDF-13C 2.00 70
Total PeCDF ND ----- 0.047 1,2,3,7,8,9-HxCDF-13C 2.00 70

1,2,3,4,7,8-HxCDD-13C 2.00 70
1,2,3,7,8-PeCDD ND ----- 0.150 1,2,3,6,7,8-HxCDD-13C 2.00 71
Total PeCDD ND ----- 0.150 1,2,3,4,6,7,8-HpCDF-13C 2.00 66

1,2,3,4,7,8,9-HpCDF-13C 2.00 67
1,2,3,4,7,8-HxCDF ND ----- 0.035 1,2,3,4,6,7,8-HpCDD-13C 2.00 73
1,2,3,6,7,8-HxCDF ND ----- 0.042 OCDD-13C 4.00 53
2,3,4,6,7,8-HxCDF ND ----- 0.038
1,2,3,7,8,9-HxCDF ND ----- 0.054 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.042 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 0.110 2,3,7,8-TCDD-37Cl4 0.20 79
1,2,3,6,7,8-HxCDD ND ----- 0.130
1,2,3,7,8,9-HxCDD ND ----- 0.097
Total HxCDD ND ----- 0.110

1,2,3,4,6,7,8-HpCDF ND ----- 0.065 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.100 Equivalence: 0.15 ng/Kg
Total HpCDF ND ----- 0.085 (Using 2005 WHO Factors - Using PRL/2 where  ND)

1,2,3,4,6,7,8-HpCDD ND ----- 0.190
Total  HpCDD ND ----- 0.190

OCDF ND ----- 0.170
OCDD 0.40 ----- 0.280 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated Detection Limit
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-52467
Y161025A_06

SMT

10.5 g
Y160816A
Y161025A_03 &  Y161025A_21

Matrix
Dilution
Extracted
Analyzed

Solid

10/21/2016  19:15
10/25/2016  16:02

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 1.30 2,3,7,8-TCDF-13C 2.00 7 R
Total TCDF ND ----- 1.30 2,3,7,8-TCDD-13C 2.00 9 R

1,2,3,7,8-PeCDF-13C 2.00 7 R
2,3,7,8-TCDD ND ----- 1.60 2,3,4,7,8-PeCDF-13C 2.00 8 R
Total  TCDD ND ----- 1.60 1,2,3,7,8-PeCDD-13C 2.00 9 R

1,2,3,4,7,8-HxCDF-13C 2.00 10 R
1,2,3,7,8-PeCDF ND ----- 1.20 1,2,3,6,7,8-HxCDF-13C 2.00 10 R
2,3,4,7,8-PeCDF ND ----- 0.92 2,3,4,6,7,8-HxCDF-13C 2.00 13 R
Total PeCDF ND ----- 1.10 1,2,3,7,8,9-HxCDF-13C 2.00 13 R

1,2,3,4,7,8-HxCDD-13C 2.00 12 R
1,2,3,7,8-PeCDD ND ----- 1.20 1,2,3,6,7,8-HxCDD-13C 2.00 11 R
Total PeCDD ND ----- 1.20 1,2,3,4,6,7,8-HpCDF-13C 2.00 14 R

1,2,3,4,7,8,9-HpCDF-13C 2.00 18 R
1,2,3,4,7,8-HxCDF ND ----- 0.83 1,2,3,4,6,7,8-HpCDD-13C 2.00 20 R
1,2,3,6,7,8-HxCDF ND ----- 0.85 OCDD-13C 4.00 22 R
2,3,4,6,7,8-HxCDF ND ----- 0.83
1,2,3,7,8,9-HxCDF ND ----- 1.30 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.96 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 1.00 2,3,7,8-TCDD-37Cl4 0.20 69
1,2,3,6,7,8-HxCDD ND ----- 0.97
1,2,3,7,8,9-HxCDD ND ----- 0.70
Total HxCDD ND ----- 0.90

1,2,3,4,6,7,8-HpCDF ----- 1.1 1.00 IJ Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 1.10 Equivalence: 2.0 ng/Kg
Total HpCDF ND ----- 1.10 (Using 2005 WHO Factors - Using PRL/2 where  ND)

1,2,3,4,6,7,8-HpCDD ND ----- 1.10
Total  HpCDD 1.3 ----- 1.10 J

OCDF ND ----- 1.20
OCDD 4.3 ----- 1.60 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value
R = Recovery outside target range
I = Interference present

EDL = Estimated Detection Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-52028
Y160921B_03

SMT

10.6 g
Y160816A
Y160921A_17 &  Y160921B_17

Matrix
Dilution
Extracted
Analyzed

Solid

09/19/2016  17:10
09/21/2016  22:49

NA

Method Blank ID BLANK-52027

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.0 69106
Total TCDF 2,3,7,8-TCDD-13C 2.0 86

1,2,3,7,8-PeCDF-13C 2.0 63
2,3,7,8-TCDD 0.20 0.18 2,3,4,7,8-PeCDF-13C 2.0 5892
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 69

1,2,3,4,7,8-HxCDF-13C 2.0 71
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 71103
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 70109
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 72

1,2,3,4,7,8-HxCDD-13C 2.0 70
1,2,3,7,8-PeCDD 1.0 0.96 1,2,3,6,7,8-HxCDD-13C 2.0 6996
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 66

1,2,3,4,7,8,9-HpCDF-13C 2.0 64
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 72107
1,2,3,6,7,8-HxCDF 1.0 1.0 OCDD-13C 4.0 51101
2,3,4,6,7,8-HxCDF 1.0 0.99 99
1,2,3,7,8,9-HxCDF 1.0 0.95 1,2,3,4-TCDD-13C 2.0 NA95
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 81115
1,2,3,6,7,8-HxCDD 1.0 1.2 115
1,2,3,7,8,9-HxCDD 1.0 1.1 114
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.0 103
1,2,3,4,7,8,9-HpCDF 1.0 1.1 106
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 103
Total  HpCDD

OCDF 2.0 2.2 108
OCDD 2.0 2.2 111

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-52468
Y161025A_04

SMT

11.0 g
Y160816A
Y161025A_03 &  Y161025A_21

Matrix
Dilution
Extracted
Analyzed

Solid

10/21/2016  19:15
10/25/2016  14:39

NA

Method Blank ID BLANK-52467

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.0 68107
Total TCDF 2,3,7,8-TCDD-13C 2.0 83

1,2,3,7,8-PeCDF-13C 2.0 68
2,3,7,8-TCDD 0.20 0.17 2,3,4,7,8-PeCDF-13C 2.0 6387
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 78

1,2,3,4,7,8-HxCDF-13C 2.0 67
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 69105
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 71112
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 73

1,2,3,4,7,8-HxCDD-13C 2.0 67
1,2,3,7,8-PeCDD 1.0 0.94 1,2,3,6,7,8-HxCDD-13C 2.0 7194
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 75

1,2,3,4,7,8,9-HpCDF-13C 2.0 80
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 88115
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 78108
2,3,4,6,7,8-HxCDF 1.0 1.0 103
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA106
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.2 2,3,7,8-TCDD-37Cl4 0.20 78115
1,2,3,6,7,8-HxCDD 1.0 1.1 112
1,2,3,7,8,9-HxCDD 1.0 1.2 116
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.1 105
1,2,3,4,7,8,9-HpCDF 1.0 1.0 102
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 101
Total  HpCDD

OCDF 2.0 2.1 104
OCDD 2.0 2.1 106

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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ALS Environmental
ALS Group USA, Corp
10450 Stancliff Rd, Suite 210
Houston, TX 77099 
T: 281-530-5656
F: 
www.alsglobal.com

Analytical Report for Service Request No:  E1700409 May 17, 2017

Lucas Darnell
Trihydro Corporation
2707 Broadwater Avenue
Helena, MT  59601

Laboratory Results for: Diamond P Ranch - West Yellowstone/776-029-001

Dear Lucas:

Enclosed are the results of the sample(s) submitted to our laboratory on April 26, 2017.  For your reference, these 
analyses have been assigned our service request number E1700409.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  The test 
results meet requirements of the current TNI standards, where applicable, and except as noted in the laboratory 
case narrative provided.  All results are intended to be considered in their entirety, and ALS Environmental is not 
responsible for use of less than the final complete report.  Results apply only to the items submitted to the 
laboratory for analysis and individual items (samples) analyzed, as listed in the report.  In accordance to the TNI 
2009 Standard, a statement on the estimated uncertainty of measurement of any quantitative analysis will be 
supplied upon request.

Please contact me if you have any questions.  My direct number is 284-575-2284.  You may also 
contact me via email at Nicole.Brown@alsglobal.com.

Respectfully submitted,

ALS Group USA Corp. dba ALS Environmental

Nicole Brown
Senior Project Manager

Page 1 of __________

For a specific list of NELAP-accredited analytes, refer to the certifications section at www.alsglobal.com.
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ALS Environmental 
 
 
 
 
Client: Trihydro Corporation  Service Request No.: E1700409 
Project: Diamond P Ranch – West Yellowstone / 776-029-001 Date Received: 04/26/17 
Sample Matrix: Water  
 
 
 

CASE NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of ALS Environmental. This report 
contains analytical results for samples designated for Tier II. When appropriate to the method, method blank results 
have been reported with each analytical test.   
 
Sample Receipt 
 
Five water samples were received for analysis at ALS Environmental in Houston on 04/26/17.  
 
The samples were received at 4.3 C in good condition and are consistent with the accompanying chain of custody 
form.  The samples were stored in a refrigerator at 4C upon receipt at the laboratory. 
 
Data Validation Notes and Discussion 

B flags – Method Blanks 

The Method Blank EQ1700171-01 contained low levels of various compounds below the Method Reporting Limit 
(MRL).  The associated compounds in the samples are flagged with ‘B’ flags where the sample result is less than ten 
times the level detected in the method blank  
 
MS/MSD  

EQ1700171: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/MSD for this extraction batch. The matrix spike recovery for 2378-TCDD on the LCS 
DLCS samples is high due to the low labeled standard recoveries which causes a slight high bias for the native 
standard. The relative percent differences (RPD) are within control limits. The samples are non detect for TCDD.    

Y flags – Clean up Standard 

The recoveries for the clean up standard, 37Cl-2,3,7,8-TCDD are outside control limits in some samples. The 
sample results are not affected since this labeled standard is provided as a means of demonstrating that both the 
sample extraction and subsequent cleanup steps performed as expected, and is not used in quantitation of target 
analytes.  

 

Y flags – Labeled Standards 

Quantification of the native 2,3,7,8-substituted congeners is based on isotopic dilution, which automatically corrects 
for variation in extraction efficiency and provides accurate values even with poor recovery.  Samples that had 
recoveries of labeled standards outside the acceptance limits are qualified with ‘Y’ flags on the Labeled Compound 
summary pages.  In all cases, the signal-to-noise ratios are greater than 10:1 and detection limits were below the 
Method Reporting Limits. 
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K flags 

EMPC - When the ion abundance ratios associated with a particular compound are outside the QC limits, samples 
are flagged with a ‘K’ flag.  A ‘K’ flag indicates an estimated maximum possible concentration for the associated 
compound.   

 
Detection Limits 
 
Detection limits are calculated for each analyte in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
 

The TEQ Summary results for each sample have been calculated by ALS/Houston to include: 

 WHO-2005 TEFs, The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds (M. Van den Berg et al., Toxicological 
Sciences 93(2):223-241, 2006) 

 Non-detected compounds are not included in the ‘Total’ 

   
 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered 
in  their entirety, and ALS Environmental  (ALS)  is not  responsible  for utilization of  less  than  the  complete 
report. 
 
Use of ALS group USA Corp dba ALS Environmental  (ALS)’s Name. Client shall not use ALS’s name or 
trademark in any marketing or reporting materials, press releases or in any other manner (“Materials”) 
whatsoever and shall not attribute to ALS any test result, tolerance or specification derived from ALS’s data 
(“Attribution”) without ALS’s prior written consent, which may be withheld by ALS for any reason in its sole 
discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials or Attribution and 
describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use 
ALS’s name or trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, 
reasonably charge Client for its time in reviewing Materials or Attribution requests. Client acknowledges and 
agrees that the unauthorized use of ALS’s name or trademark may cause ALS to incur irreparable harm for 
which the recovery of money damages will be inadequate.  Accordingly, Client acknowledges and agrees 
that a violation shall justify preliminary injunctive relief.  For questions contact the laboratory. 
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MW-1E1700409-001 4/24/2017 1230

MW-3E1700409-002 4/24/2017 1350

MW-4E1700409-003 4/24/2017 1530

HOUSEE1700409-004 4/24/2017 1630

BD-20170424E1700409-005 4/24/2017 0000

Client: Trihydro Corporation Service Request:E1700409

Project: Diamond P Ranch - West Yellowstone/776-029-001

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE ID DATE TIME

Printed  5/17/2017 2:07:58 PM Sample Summary
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Service Request Summary
Folder #:
Client Name:

Project Name:

Project Number:

Report To: Lucas Darnell

Trihydro Corporation

2707 Broadwater Avenue

Helena, MT 59601
USA

Phone Number:

Cell Number:

Fax Number:

E-mail:

E1700409
Trihydro Corporation

Diamond P Ranch - West Yellowstone

776-029-001

406-558-4853

ldarnell@trihydro.com

Project Chemist:

Originating Lab:

Logged By:

Date Received:

Internal Due Date:

QAP:

Qualifier Set:

Formset:

Merged?:

Report to MDL?:

P.O. Number:

EDD:

Corey Grandits

HOUSTON

CGRANDITS

5/17/2017

Lab Standard

Lab Standard

776-029-001

LAB QAP

04/26/17

N

Y

No EDD Specified

10 1000 ml-Glass Bottle  NM AMBER Teflon Liner Unpreserved

EHRMS-WIC 2E, E-DisposedLocation:

Pressure Gas:

HOUST
ON

Lab Samp No. Client Samp No Matrix Collected
P

C
D

D
 P

C
D

F
/8

2
9

0

E1700409-001 MW-1 Water 04/24/17 1230 II
E1700409-002 MW-3 Water 04/24/17 1350 II
E1700409-003 MW-4 Water 04/24/17 1530 II
E1700409-004 HOUSE Water 04/24/17 1630 II
E1700409-005 BD-20170424 Water 04/24/17 0000 II

Printed  5/17/2017 2:07:59 PM
E1700409 6 of 52

-

-
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Data Qualifiers 
HRMS Qualifier Set 

B Indicates the associated analyte was found in the method blank at > 1/10th the reported 
value. 

E Estimated value. The reported concentration is above the calibration range of the 
instrument. 

H Sample extracted and/or analyzed out of suggested holding time. 
J Estimated value. The reported concentration is below the MRL. 
K The ion abundance ratio between the primary and secondary ions were outside of 

theoretical acceptance limits. The concentration of this analyte should be considered as an 
estimate. 

P Chlorodiphenyl ether interference was present at the retention time of the target analyte. 
Reported result should be considered an estimate. 

Q Monitored lock-mass indicates matrix-interference. Reported result is estimated. 
S Signal saturated detector. Result reported from dilution. 
U Compound was analyzed for, but was not detected (ND). 
X See Case Narrative. 
Y Isotopically Labeled Standard recovery outside of acceptance limits. In all cases, the 

signal-to-nois ratios are greater than 10:1, making the recoveries acceptable. 
i The MDL/MRL have been elevated due to a matrix interference. 



Cal Calibration
Conc CONCentration
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s)
EDL Estimated Detection Limit
EMPC Estimated Maximum Possible Concentration
Flags Data qualifiers
Furan(s) Polychlorinated dibenzofuran(s)
g Grams
ICAL Initial CALibration
ID IDentifier
Ions Masses monitored for the analyte during data acquisition
L Liter (s)
LCS Laboratory Control Sample
DLCS Duplicate Laboratory Control Sample
MB Method Blank
MCL Method Calibration Limit
MDL Method Detection Limit
mL Milliliters
MS Matrix Spiked sample
DMS Duplicate Matrix Spiked sample
NO Number of peaks meeting all identification criteria
PCDD(s) Polychlorinated dibenzo-p-dioxin(s)
PCDF(s) Polychlorinated dibenzofuran(s)
ppb Parts per billion
ppm Parts per million
ppq Parts per quadrillion
ppt Parts per trillion
QA Quality Assurance
QC Quality Control
Ratio Ratio of areas from monitored ions for an analyte
% Rec. Percent recovery
RPD Relative Percent Difference
RRF Relative Response Factor
RT Retention Time
SDG Sample Delivery Group
S/N Signal-to-noise ratio
TEF Toxicity Equivalence Factor
TEQ Toxicity Equivalence Quotient

Acronyms

ALS Laboratory Group
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State Certifications, Accreditations, and Licenses

Agency Number Expire Date
American Association for Laboratory Accreditation 2897.01 11/30/2017
Arizona Department of Health Services AZ0793 5/27/2017
Arkansas Department of Environmental Quality 17-027-0 3/27/2018
California Department of Health Services 2452 4/30/2018
Florida Department of Health E87611 6/30/2017
Illinois Environmental Protection Agency 004112 5/9/2018
Kansas Department of Health and Environment E-10406 7/31/2017
Louisiana Department of Environmental Quality 03048 6/30/2017
Louisiana Department of Health and Hospitals LA150026 12/31/2017
Maine Center for Disease Control and Prevention 2014019 6/5/2018
Maryland Department of the Environment 343 6/30/2017
Michigan Depratment of Environmental Quality 9971 6/5/2018
Minnesota Department of Health 840911 12/31/2017
Nevada Department of Concervation and Natural Resources TX014112013-2 7/31/2017
New Jersey Department of Environmental Protection NLC140001 6/30/2017
New York Department of Health 11707 3/31/2018
Oklahoma Department of Environmental Quality 2014 124 8/21/2017
Oregon Environmental Laboratory Accreditation Program TX200002-009 3/24/2018
Pennsylvania Department of Environmental Protection 68-03441 6/30/2017
Tennessee Department of Environment and Concervation 04016 6/30/2017
Texas Commision on Environmental Quality TX104704231-17-18 6/30/2017
United States Department of Agriculture P330-14-00067 6/19/2018
Utah Department of Health Environmental Laboratory Certification TX02694 7/31/2017
Washington Department of Health c819 11/14/2017
West Virginia Department of Environmental Protection 347 6/30/2017

10450 Stancliff Rd, Houston, TX 77099  |  281-530-5656  |  www.alsglobal.com
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ALS ENVIRONMENT AL - Houston 
Data Processing/Form Production and Peer Review Signatures 

SPB-Octyl 

Second Level - Data Review - to be filled by person doing peer review 

Date: Analyst: Samples: 

L IL L 

PEER REVIEW PAGE2015 
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ALS ENVIRONMENT AL - Houston 
Data Processing/Form Production and Peer Review Signatures 

Second Level - Data Review - to be filled by person doing peer review 

Date: Analyst: Samples: 

1-.F-L 

PEER REVIEW PAGE201 5 
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ALS ENVIRON1VIENTAL - Houston 
Data Processing/Fann Production and Peer Review Signatures 

SPB-Octyl 

Date: Analyst: Samples: 

L/t--L 
I 

Second Level - Data Review - to be filled by person doing peer review 

Date: Analyst: Samples: 

PEER REVIEW PAGE2015 
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ALS ENVIRONMENTAL - Houston 
Data Processing/Form Production and Peer Review Signatures 

Second Level - Data Review - to be filled by person doing peer review 

Date: 
I I 

Analyst: Samples: 

ooS-

PEER REVIEW PAGE2015 



 

 

Chain of Custody 

ALS Environmental - Houston HRMS 
10450 Stancliff Rd, Suite 210, Houston TX 77099 
Phone (713)266-1599 Fax (713)266-0130 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
E1700409 14 of 52
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~ ... ,, n1nenca1 

CHAIN OF CUSTODY - HRGC/HRMS - LABORATORY ANALYSIS REPORT FORM 

ttoU"tort t :< , 'tl", 1 1, 2tto 1-,q, 1 

---
Project Name: --V1~_6,_,_ ___ _ 

ProJCCt #: -----------

Company/Address: J r: C.~~ 

__ J._7- o _ Brh'-~ ~ /I:.--

Report to: 

SAMPLE 

SAMPLE I.D. DATE TIME MATRIX 

'11~/;_,. l iF30 v 
I /- 3i'D t,J 

I J5'JO v 
I /C,y{) V 

I - ,_ J 
-!/rJ&<- s c 

... 

\ 

\ J" 
\ 
\ 

~ 
Ql 
,:: 
'iii 
'E 
0 

(.) 

... 
Ql 
.a 
E 
:, 
z 

ti I lb:JJ l Of 

An ly~ qucs1 

RELINQUISHED BY: R CEIVEDBY TURNAROUND REQUIREMENTS DELIVERABLES INVOICE INFORMATION: SAMPLE RECEIPT 

Signature / ~ 
L . D ,,._..__, « 

_ l'irm. ;-;...~ ,1---.., 

D,ttolTlmc 'f /}-. 'J7/"r / (Jq c/V 

Pnntod N.i Pnntc f'.., ~ 

S1gnaturc·c:J ,c "- - ,,.J.._ 

l ~ o oc)..<: 

D.itcffunu 

Dioxin Rc,sh 5 d.,ys I Analytac.11 Rcpon P.O.,: 

u 1 1 , _ II AnalytJc: i7 Report .. OC s,1110 

kl.,~ ~--~ ~ ,_ IV DataV.1l1d.JtionRcport __ 

4.., "')1A-(' ~ ' .r.> ~ --- - -~ - - - '"{1m:IOOe5 an-rawdnmr-PV/.. \ C, 11, ,n le ·,v 101,,h,c TA o PCb _ 

h• pcctcd by-

Opened by 

Date 
-- ,- ·- -

T,mo 

RELINQUISHED BY: RECEIVED BY: Comments/Special Instructions: 

Signature. Signature· Sampler's Signature 

Pronteo Name· __ Print.id Name 

Farm: __ Farm 
E1700409 5 

Date Tame Datet'Tmc 

DISTRIBUTION WHITE - Laboralor, C-,py YELLOV'.' Chcnt Copy 

Trlhydro Corporation 
Oloxln Groundwater Anaty1l1 

111\11\\\11\11 \11111 \II \II \1111 

·- -

-
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A Enulronmen 
Cooler Receipt Form Project Chemist 

Client/Project Thermometer ID 

Datemme Received: Initials:~ Date/Time Logged in: y .z lt_- \j 

1. Method of delivery: ~Ex CUPS () OHL C: Courier C Client 

2. Samples received in: 

3. Were custody seals on coolers? 

Were they inta 

Were they signed and dat d? 

O Box C Envelope C Other 

a.Ks 
(?Yes 

G?'1es 

ONo 

ONo 

CNo 

CN/A 

0N/A 

If yes, how many 
and where? lS~ 

4. Packing Material: C Inserts n BaggiesC~bble Wrap (":Gel Packs ~ Ice r: Sleeves C Other 

5. Foreign or Regulated Soil? CYes CNo Location of Sampling: 

6. Were custody papers properly tied out (ink, signed, dated, etc)? 

7. Did all bottles arrive in good co dition (not broken, no signs of leakage)? 

8. Were all sample labels complet (i.e., sample ID, analysis, preservation, etc)? 

9. Were appropriate bottles/cont iners and volumes received for the requested tests? 

10. Did sample labels and tags ag ee with custody documents? 

Notes, Discrepancies, & Resolutio s: 

("~es CNo 

yYes nNo 

(?(es C-No 

0Ves ('No 

(?Yes CNo 

C) 

Initials~ 

-------t--

r 
r 

Service request Label: E 1700409 5 
TrlhYdro coi,,oratton al 1 

Effective 10/04/2013 ALS .Environ mental - Houston H RMS 
0'°''" 07ii{1(1Unm,m1111m11 



 

10450 Stancliff Rd., Suite 210   
Houston, TX 77099 
T: +1 713 266 1599 
F: +1 713 266 1599 
www.alsglobal.com 

 
 
 

R I G H T 	 S O L U T I O N S 	 | 	 R I G H T 	 P A R T N E R 	

SAMPLE ACCEPTANCE POLICY 

 

This policy outlines the criteria samples must meet to be accepted by ALS Environmental – Houston HRMS.   

Cooler Custody Seals (desirable, mandatory if specified in SAP): 

 Intact on outside of cooler, signed and dated 

Chain-of-Custody (COC) documentation (mandatory): 

The following is required on each COC: 

 Sample ID, the location, date and time of collection, collector’s name, preservation type, sample 
type, and any other special remarks concerning the sampleThe COC must be completed in ink.   

 Signature and date of relinquishing party. 
 

In the absence of a COC at sample receipt, the COC will be requested from the client. 

Sample Integrity (mandatory): 

Samples are inspected upon arrival to ensure that sample integrity was not compromised during transfer to the 
laboratory. 

 Sample containers must arrive in good condition (not broken or leaking). 
 Samples must be labeled appropriately, including Sample IDs, and requested test using durable 

labels and indelible ink. 
 The correct type of sample bottle must be used for the method requested. 
 An appropriate sample volume, or weight, must be received. 
 Sample IDs and number of containers must reconcile with the COC. 
 Samples must be received within the method defined holding time. 

Temperature Requirement (varies by sample matrix): 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6ºC. 
 Tissue samples must be shipped and stored frozen, at -20 to -10ºC. 
 Air samples are shipped and stored cold, at 0 to 6ºC 
 The sample temperature must be recorded on the COC 

 

 

All cooler inspections are documented on the Cooler Receipt Form (CRF).    A separate CRF is completed for each 
service request.  Any samples not meeting the above criteria are noted on the CRF and the Project Manager 
notified.  The Project Manager must resolve any sample integrity issues with the client prior to proceeding with 
the analysis.  Such resolutions are documented in writing and filed with the project folder.   Data associated with 
samples received outside of this acceptance policy will be qualified on the case narrative of the final report 
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Preparation Information Benchsheets 

ALS Environmental - Houston HRMS 

10450 Stancliff Rd., Suite 210, Houston, TX 77099 

Phone (713)266-1599 Fax (713)266-0130 
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 286892 OrgExtDioxAq-30

5/2/17 10:00 AM

Prepped

Method Sep Funnel/JarSemivoa GCMS/JGHOSH

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH Cl

 1  E1700311-001RE  8290/PCDD PCDF  749mL .01 Clear 7 2220732 001  Water x

 2  E1700311-002RE  8290/PCDD PCDF  771mL .01 Clear 7 2220732 002  Water x

 3  E1700409-001  8290/PCDD PCDF  915mL .01 Clear 6 MW-1  Water x

 4  E1700409-002  8290/PCDD PCDF  969mL .01 Clear 6 MW-3  Water x

 5  E1700409-003  8290/PCDD PCDF  878mL .01 Off white 7 MW-4  Water x

 6  E1700409-004  8290/PCDD PCDF  946mL .01 Clear 7 HOUSE  Water x

 7  E1700409-005  8290/PCDD PCDF  984mL .01 Off white 7 BD-20170424  Water x

 8  E1700429-001  8290/PCDD PCDF  979mL .01 Light brown 7 GW-1330  Ground Water x

 9  E1700429-002  8290/PCDD PCDF  973mL .01 Clear 7 GW-1346  Ground Water x

 10  E1700429-003  8290/PCDD PCDF  1009mL .01 Off white 7 GW-1349  Ground Water x

 11  E1700429-004  8290/PCDD PCDF  1021mL .01 Light brown 7 GW-1352  Ground Water x

 12  E1700429-005  8290/PCDD PCDF  1026mL .01 Light brown 7 GW-1353  Ground Water x

 13  E1700429-006  8290/PCDD PCDF  1039mL .01 Light brown 7 GW-1345  Ground Water x

 14  E1700429-007  8290/PCDD PCDF  1009mL .01 Off white 7 GW-1344  Ground Water x

 15  EQ1700171-01  8290/PCDD PCDF  1000mL  5 MB  Liquid x

 16  EQ1700171-02  8290/PCDD PCDF  1000mL  5 LCS  Liquid x

 17  EQ1700171-03  8290/PCDD PCDF  1000mL  5 DLCS  Liquid x

Spiking Solutions

Logbook Ref:Inventory ID Expires On:180712 JG 04/20/17 NR 180712 10/17/2017Name: 1613B Matrix Working Standard

EQ1700171-02 100.00µL EQ1700171-03 100.00µL

Logbook Ref:Inventory ID Expires On:180943 JG 05/01/2017 180943 06/30/2017Name: 1613B Labeled Working Standard

E1700311-001 1,000.00µL E1700311-002 1,000.00µL E1700409-001 1,000.00µL E1700409-002 1,000.00µL E1700409-003 1,000.00µL E1700409-004 1,000.00µL

E1700409-005 1,000.00µL E1700429-001 1,000.00µL E1700429-002 1,000.00µL E1700429-003 1,000.00µL E1700429-004 1,000.00µL E1700429-005 1,000.00µL

E1700429-006 1,000.00µL E1700429-007 1,000.00µL EQ1700171-01 1,000.00µL EQ1700171-02 1,000.00µL EQ1700171-03 1,000.00µL

Logbook Ref:Inventory ID Expires On:TW 8 NG/ML 5/2/17 181049 10/29/2017Name: 8290/1613B Cleanup Working Standard

E1700311-001 100.00µL E1700311-002 100.00µL E1700409-001 100.00µL E1700409-002 100.00µL E1700409-003 100.00µL E1700409-004 100.00µL

E1700409-005 100.00µL E1700429-001 100.00µL E1700429-002 100.00µL E1700429-003 100.00µL E1700429-004 100.00µL E1700429-005 100.00µL

E1700429-006 100.00µL E1700429-007 100.00µL EQ1700171-01 100.00µL EQ1700171-02 100.00µL EQ1700171-03 100.00µL

Preparation Information BenchsheetPrinted 5/11/17 10:06 Page 1
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 286892 OrgExtDioxAq-30

5/2/17 10:00 AM

Prepped

Method Sep Funnel/JarSemivoa GCMS/JGHOSH

Preparation Materials

Sensafe Free Chlorine WTR 

CHK

LM 3/19/15 (79756) Carbon, High Purity CARBON TW 04/14/17 (180613) Ethyl Acetate 99.9% Minimum 

EtOAc

AL 3/3/17 (179750)

Glass Wool CID 12/22/16 (178182) Hexanes 95% 9262-03 (180607) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

JP 1/10/16 (178535)

Sodium Hydroxide 1N NaOH sodium hydroxide (180303) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

AL 3/6/17 2011359-07 (179771) Tridecane (n-Tridecane) AL 3/31/17 (180309)

ColorpHast pH-Indicator Strips AL 8/17/16 (175089) Silica Gel AL 4/24/17 (180901) sulfuric acid sulfuric acid 42417 (180788)

Toluene 99.9% Minimum JG 04/14/2017 (180610)

Preparation Steps

5/2/17 10:00

5/2/17 14:30

Extraction

JGHOSH

Step:

Started:

Finished:

By:

Comments

:

5/8/17 09:00

5/8/17 10:00

Acid Clean

ALOPEZ

Step:

Started:

Finished:

By:

Comments

:

5/8/17 10:00

5/8/17 14:00

Silica Gel Clean

ALOPEZ

Step:

Started:

Finished:

By:

Comments

:

5/9/17 07:00

5/9/17 09:00

Final Volume

ALOPEZ

Step:

Started:

Finished:

By:

Comments

:

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 5/11/17 10:06 Page 2
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Analytical Results 

ALS Environmental - Houston HRMS 
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E1700409-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 12:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/12/17 16:18
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 915mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509464
12/15/16

P509441
P509460

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 7.66 7.66 1
1,2,3,7,8-PeCDD ND U 2.07 27.3 1
1,2,3,4,7,8-HxCDD ND U 0.430 27.3 1
1,2,3,6,7,8-HxCDD ND U 0.454 27.3 1
1,2,3,7,8,9-HxCDD ND U 0.432 27.3 1
1,2,3,4,6,7,8-HpCDD 5.54BJK 1.29 27.3 1.52 1.000 1
OCDD 57.1BK 0.619 54.6 1.04 1.000 1

2,3,7,8-TCDF ND U 5.32 5.46 1
1,2,3,7,8-PeCDF ND U 1.11 27.3 1
2,3,4,7,8-PeCDF ND U 0.900 27.3 1
1,2,3,4,7,8-HxCDF ND U 0.534 27.3 1
1,2,3,6,7,8-HxCDF 1.90J 0.476 27.3 1.30 1.000 1
1,2,3,7,8,9-HxCDF ND U 0.625 27.3 1
2,3,4,6,7,8-HxCDF ND U 0.572 27.3 1
1,2,3,4,6,7,8-HpCDF 2.66JK 0.492 27.3 1.23 1.000 1
1,2,3,4,7,8,9-HpCDF 1.52J 0.654 27.3 0.88 1.000 1
OCDF 4.39JK 3.30 54.6 0.56 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:02 PM 17-0000422102 rev 00Superset Reference:
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E1700409-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 12:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/12/17 16:18
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 915mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509464
12/15/16

P509441
P509460

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 7.66 7.66 1

Total Penta-Dioxins ND U 2.07 27.3 1
Total Hexa-Dioxins ND U 0.439 27.3 1
Total Hepta-Dioxins ND U 1.29 27.3 1

Total Tetra-Furans ND U 5.32 5.46 1
Total Penta-Furans ND U 0.993 27.3 1
Total Hexa-Furans 1.90J 0.547 27.3 1.30 1
Total Hepta-Furans 3.03J 0.587 27.3 0.91 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:02 PM 17-0000422102 rev 00Superset Reference:
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E1700409-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 12:30

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/12/17 16:18
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 915mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509464
12/15/16

P509441
P509460

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y718.684 40-135 0.8036
1.17813C-1,2,3,7,8-PeCDD 2000 1473.338 40-135 1.6474
0.99113C-1,2,3,4,7,8-HxCDD 2000 1459.434 40-135 1.3173
0.99413C-1,2,3,6,7,8-HxCDD 2000 1418.198 40-135 1.2871
1.06913C-1,2,3,4,6,7,8-HpCDD 2000 1563.051 40-135 1.0878
1.14913C-OCDD 4000 2615.279 40-135 0.9265

0.99213C-2,3,7,8-TCDF 2000 1198.706 40-135 0.7960
1.13713C-1,2,3,7,8-PeCDF 2000 1635.463 40-135 1.6582
1.16913C-2,3,4,7,8-PeCDF 2000 2013.273 40-135 1.62101
0.97113C-1,2,3,4,7,8-HxCDF 2000 1452.306 40-135 0.5273
0.97413C-1,2,3,6,7,8-HxCDF 2000 1558.721 40-135 0.5278
1.00813C-1,2,3,7,8,9-HxCDF 2000 1610.823 40-135 0.5281
0.98713C-2,3,4,6,7,8-HxCDF 2000 1378.219 40-135 0.5269
1.04313C-1,2,3,4,6,7,8-HpCDF 2000 1324.404 40-135 0.4466
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1594.099 40-135 0.4580

1.02037Cl-2,3,7,8-TCDD 800 470.511 40-135 NA59

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:02 PM 17-0000422102 rev 00Superset Reference:
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E1700409-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 12:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 7.66 7.66 1 1
1,2,3,7,8-PeCDD ND 2.07 27.3 1 1
1,2,3,4,7,8-HxCDD ND 0.430 27.3 1 0.1
1,2,3,6,7,8-HxCDD ND 0.454 27.3 1 0.1
1,2,3,7,8,9-HxCDD ND 0.432 27.3 1 0.1

0.05541,2,3,4,6,7,8-HpCDD 5.54 1.29 27.3 1 0.01
0.0171OCDD 57.1 0.619 54.6 1 0.0003

2,3,7,8-TCDF ND 5.32 5.46 1 0.1
1,2,3,7,8-PeCDF ND 1.11 27.3 1 0.03
2,3,4,7,8-PeCDF ND 0.900 27.3 1 0.3
1,2,3,4,7,8-HxCDF ND 0.534 27.3 1 0.1

0.1901,2,3,6,7,8-HxCDF 1.90 0.476 27.3 1 0.1
1,2,3,7,8,9-HxCDF ND 0.625 27.3 1 0.1
2,3,4,6,7,8-HxCDF ND 0.572 27.3 1 0.1

0.02661,2,3,4,6,7,8-HpCDF 2.66 0.492 27.3 1 0.01
0.01521,2,3,4,7,8,9-HpCDF 1.52 0.654 27.3 1 0.01
0.00132OCDF 4.39 3.30 54.6 1 0.0003

Total TEQ 0.306
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:02 PM 17-0000422102 rev 00Superset Reference:
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E1700409-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 13:50

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/15/17 19:32
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 969mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509516
12/15/16

P509441
P509513

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 9.67 9.67 1
1,2,3,7,8-PeCDD ND U 3.74 25.8 1
1,2,3,4,7,8-HxCDD ND U 2.12 25.8 1
1,2,3,6,7,8-HxCDD ND U 2.13 25.8 1
1,2,3,7,8,9-HxCDD ND U 2.08 25.8 1
1,2,3,4,6,7,8-HpCDD 9.45BJK 1.03 25.8 1.84 1.000 1
OCDD 68.2B 2.38 51.6 0.87 1.000 1

2,3,7,8-TCDF ND U 8.85 8.85 1
1,2,3,7,8-PeCDF ND U 3.00 25.8 1
2,3,4,7,8-PeCDF ND U 2.47 25.8 1
1,2,3,4,7,8-HxCDF ND U 1.46 25.8 1
1,2,3,6,7,8-HxCDF ND U 1.25 25.8 1
1,2,3,7,8,9-HxCDF ND U 1.95 25.8 1
2,3,4,6,7,8-HxCDF ND U 1.52 25.8 1
1,2,3,4,6,7,8-HpCDF 2.67J 0.630 25.8 1.04 1.000 1
1,2,3,4,7,8,9-HpCDF 1.76J 0.927 25.8 0.91 1.000 1
OCDF ND U 6.00 51.6 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:

E1700409 26 of 52



E1700409-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 13:50

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/15/17 19:32
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 969mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509516
12/15/16

P509441
P509513

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 9.67 9.67 1

Total Penta-Dioxins ND U 3.74 25.8 1
Total Hexa-Dioxins ND U 2.11 25.8 1
Total Hepta-Dioxins ND U 1.03 25.8 1

Total Tetra-Furans ND U 8.85 8.85 1
Total Penta-Furans ND U 2.71 25.8 1
Total Hexa-Furans ND U 1.51 25.8 1
Total Hepta-Furans 4.43J 0.790 25.8 1.04 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:
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E1700409-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 13:50

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/15/17 19:32
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 969mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509516
12/15/16

P509441
P509513

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.02013C-2,3,7,8-TCDD 2000 Y442.878 40-135 0.7822
1.18213C-1,2,3,7,8-PeCDD 2000 804.968 40-135 1.6440
0.99113C-1,2,3,4,7,8-HxCDD 2000 856.815 40-135 1.2443
0.99313C-1,2,3,6,7,8-HxCDD 2000 1062.474 40-135 1.2453
1.06913C-1,2,3,4,6,7,8-HpCDD 2000 966.871 40-135 1.0348
1.14813C-OCDD 4000 1687.378 40-135 0.9142

0.99213C-2,3,7,8-TCDF 2000 Y751.015 40-135 0.7938
1.14113C-1,2,3,7,8-PeCDF 2000 975.326 40-135 1.5849
1.17213C-2,3,4,7,8-PeCDF 2000 1190.566 40-135 1.6460
0.97013C-1,2,3,4,7,8-HxCDF 2000 975.558 40-135 0.5349
0.97413C-1,2,3,6,7,8-HxCDF 2000 1249.933 40-135 0.5562
1.00813C-1,2,3,7,8,9-HxCDF 2000 1055.881 40-135 0.5253
0.98713C-2,3,4,6,7,8-HxCDF 2000 1000.341 40-135 0.5550
1.04313C-1,2,3,4,6,7,8-HpCDF 2000 902.338 40-135 0.4445
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 992.492 40-135 0.4650

1.02037Cl-2,3,7,8-TCDD 800 317.798 40-135 NA40

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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E1700409-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 13:50

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 9.67 9.67 1 1
1,2,3,7,8-PeCDD ND 3.74 25.8 1 1
1,2,3,4,7,8-HxCDD ND 2.12 25.8 1 0.1
1,2,3,6,7,8-HxCDD ND 2.13 25.8 1 0.1
1,2,3,7,8,9-HxCDD ND 2.08 25.8 1 0.1

0.09451,2,3,4,6,7,8-HpCDD 9.45 1.03 25.8 1 0.01
0.0205OCDD 68.2 2.38 51.6 1 0.0003

2,3,7,8-TCDF ND 8.85 8.85 1 0.1
1,2,3,7,8-PeCDF ND 3.00 25.8 1 0.03
2,3,4,7,8-PeCDF ND 2.47 25.8 1 0.3
1,2,3,4,7,8-HxCDF ND 1.46 25.8 1 0.1
1,2,3,6,7,8-HxCDF ND 1.25 25.8 1 0.1
1,2,3,7,8,9-HxCDF ND 1.95 25.8 1 0.1
2,3,4,6,7,8-HxCDF ND 1.52 25.8 1 0.1

0.02671,2,3,4,6,7,8-HpCDF 2.67 0.630 25.8 1 0.01
0.01761,2,3,4,7,8,9-HpCDF 1.76 0.927 25.8 1 0.01

OCDF ND 6.00 51.6 1 0.0003
Total TEQ 0.159

2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:
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E1700409-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 15:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 07:28
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 878mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509402
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 5.84 5.84 1
1,2,3,7,8-PeCDD 1.79JK 1.47 28.5 3.71 1.000 1
1,2,3,4,7,8-HxCDD 3.41JK 0.625 28.5 0.51 1.000 1
1,2,3,6,7,8-HxCDD 6.18BJ 0.646 28.5 1.30 1.000 1
1,2,3,7,8,9-HxCDD 5.45J 0.622 28.5 1.23 1.007 1
1,2,3,4,6,7,8-HpCDD 119 0.372 28.5 1.05 1.000 1
OCDD 1340 0.781 56.9 0.91 1.000 1

2,3,7,8-TCDF ND U 3.23 5.69 1
1,2,3,7,8-PeCDF 4.26JK 0.905 28.5 1.11 1.001 1
2,3,4,7,8-PeCDF 3.70J 0.784 28.5 1.56 1.000 1
1,2,3,4,7,8-HxCDF 3.38JK 0.576 28.5 0.82 1.000 1
1,2,3,6,7,8-HxCDF 3.26JK 0.489 28.5 2.21 1.000 1
1,2,3,7,8,9-HxCDF 2.79JK 0.642 28.5 3.01 1.000 1
2,3,4,6,7,8-HxCDF 3.52JK 0.611 28.5 0.84 1.000 1
1,2,3,4,6,7,8-HpCDF 23.1J 0.699 28.5 0.97 1.000 1
1,2,3,4,7,8,9-HpCDF 5.76J 0.965 28.5 1.03 1.000 1
OCDF 132 1.78 56.9 0.89 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:

E1700409 30 of 52



E1700409-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 15:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 07:28
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 878mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509402
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 5.84 5.84 1

Total Penta-Dioxins ND U 1.47 28.5 1
Total Hexa-Dioxins 11.6J 0.631 28.5 1.30 1
Total Hepta-Dioxins 119 0.372 28.5 1.05 1

Total Tetra-Furans ND U 3.23 5.69 1
Total Penta-Furans 3.70J 0.839 28.5 1.56 1
Total Hexa-Furans ND U 0.573 28.5 1
Total Hepta-Furans 88.5 0.850 28.5 0.97 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:
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E1700409-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 15:30

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 07:28
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 878mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509402
12/15/16

P509441
P509394

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y615.274 40-135 0.8131
1.17513C-1,2,3,7,8-PeCDD 2000 1222.623 40-135 1.5961
0.99113C-1,2,3,4,7,8-HxCDD 2000 1047.228 40-135 1.4052
0.99313C-1,2,3,6,7,8-HxCDD 2000 1016.471 40-135 1.2151
1.06813C-1,2,3,4,6,7,8-HpCDD 2000 1081.912 40-135 1.0754
1.14813C-OCDD 4000 1856.770 40-135 0.8946

0.99313C-2,3,7,8-TCDF 2000 976.965 40-135 0.8049
1.13513C-1,2,3,7,8-PeCDF 2000 1364.122 40-135 1.5968
1.16513C-2,3,4,7,8-PeCDF 2000 1614.671 40-135 1.6081
0.97113C-1,2,3,4,7,8-HxCDF 2000 1027.107 40-135 0.5351
0.97413C-1,2,3,6,7,8-HxCDF 2000 1136.848 40-135 0.5357
1.00813C-1,2,3,7,8,9-HxCDF 2000 1138.099 40-135 0.5257
0.98813C-2,3,4,6,7,8-HxCDF 2000 956.046 40-135 0.5148
1.04213C-1,2,3,4,6,7,8-HpCDF 2000 934.820 40-135 0.4447
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1102.017 40-135 0.4655

1.02037Cl-2,3,7,8-TCDD 800 388.509 40-135 NA49

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:

E1700409 32 of 52



E1700409-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 15:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 5.84 5.84 1 1
1.791,2,3,7,8-PeCDD 1.79 1.47 28.5 1 1
0.3411,2,3,4,7,8-HxCDD 3.41 0.625 28.5 1 0.1
0.6181,2,3,6,7,8-HxCDD 6.18 0.646 28.5 1 0.1
0.5451,2,3,7,8,9-HxCDD 5.45 0.622 28.5 1 0.1
1.191,2,3,4,6,7,8-HpCDD 119 0.372 28.5 1 0.01
0.402OCDD 1340 0.781 56.9 1 0.0003

2,3,7,8-TCDF ND 3.23 5.69 1 0.1
0.1281,2,3,7,8-PeCDF 4.26 0.905 28.5 1 0.03
1.112,3,4,7,8-PeCDF 3.70 0.784 28.5 1 0.3
0.3381,2,3,4,7,8-HxCDF 3.38 0.576 28.5 1 0.1
0.3261,2,3,6,7,8-HxCDF 3.26 0.489 28.5 1 0.1
0.2791,2,3,7,8,9-HxCDF 2.79 0.642 28.5 1 0.1
0.3522,3,4,6,7,8-HxCDF 3.52 0.611 28.5 1 0.1
0.2311,2,3,4,6,7,8-HpCDF 23.1 0.699 28.5 1 0.01
0.05761,2,3,4,7,8,9-HpCDF 5.76 0.965 28.5 1 0.01
0.0396OCDF 132 1.78 56.9 1 0.0003

Total TEQ 7.75
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:
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E1700409-004Lab Code:
Sample Name: HOUSE

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 16:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 08:16
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 946mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509403
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 1.85 5.29 1
1,2,3,7,8-PeCDD 3.14JK 0.901 26.4 0.93 1.000 1
1,2,3,4,7,8-HxCDD 2.41JK 0.243 26.4 2.74 1.000 1
1,2,3,6,7,8-HxCDD 2.40BJK 0.257 26.4 0.78 1.000 1
1,2,3,7,8,9-HxCDD 3.42JK 0.245 26.4 1.49 1.007 1
1,2,3,4,6,7,8-HpCDD 11.9BJ 0.218 26.4 0.92 1.000 1
OCDD 89.3B 0.441 52.9 0.93 1.000 1

2,3,7,8-TCDF ND U 0.824 5.29 1
1,2,3,7,8-PeCDF 2.42J 0.395 26.4 1.32 1.001 1
2,3,4,7,8-PeCDF 1.52JK 0.359 26.4 0.87 1.001 1
1,2,3,4,7,8-HxCDF 2.01JK 0.317 26.4 1.53 1.000 1
1,2,3,6,7,8-HxCDF 2.53J 0.273 26.4 1.14 1.000 1
1,2,3,7,8,9-HxCDF 3.14JK 0.383 26.4 1.57 1.000 1
2,3,4,6,7,8-HxCDF 3.31J 0.350 26.4 1.20 1.000 1
1,2,3,4,6,7,8-HpCDF 3.04JK 0.156 26.4 1.52 1.000 1
1,2,3,4,7,8,9-HpCDF 2.60JK 0.213 26.4 1.32 1.000 1
OCDF 10.2JK 2.02 52.9 0.68 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:03 PM 17-0000422102 rev 00Superset Reference:
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E1700409-004Lab Code:
Sample Name: HOUSE

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 16:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 08:16
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 946mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509403
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 1.85 5.29 1

Total Penta-Dioxins ND U 0.901 26.4 1
Total Hexa-Dioxins 3.84J 0.248 26.4 1.33 1
Total Hepta-Dioxins 21.6J 0.218 26.4 1.15 1

Total Tetra-Furans ND U 0.824 5.29 1
Total Penta-Furans 2.42J 0.375 26.4 1.32 1
Total Hexa-Furans 5.84J 0.326 26.4 1.14 1
Total Hepta-Furans ND U 0.189 26.4 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:04 PM 17-0000422102 rev 00Superset Reference:

E1700409 35 of 52



E1700409-004Lab Code:
Sample Name: HOUSE

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 16:30

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 08:16
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 946mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509403
12/15/16

P509441
P509394

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y689.403 40-135 0.8134
1.17513C-1,2,3,7,8-PeCDD 2000 1142.742 40-135 1.6157
0.99113C-1,2,3,4,7,8-HxCDD 2000 1252.700 40-135 1.2963
0.99313C-1,2,3,6,7,8-HxCDD 2000 1272.931 40-135 1.3064
1.06913C-1,2,3,4,6,7,8-HpCDD 2000 1199.348 40-135 1.0760
1.14913C-OCDD 4000 1817.149 40-135 0.9245

0.99313C-2,3,7,8-TCDF 2000 1090.611 40-135 0.7955
1.13513C-1,2,3,7,8-PeCDF 2000 1294.847 40-135 1.5965
1.16513C-2,3,4,7,8-PeCDF 2000 1470.076 40-135 1.6074
0.97113C-1,2,3,4,7,8-HxCDF 2000 1261.594 40-135 0.5263
0.97413C-1,2,3,6,7,8-HxCDF 2000 1394.369 40-135 0.5370
1.00813C-1,2,3,7,8,9-HxCDF 2000 1338.009 40-135 0.5167
0.98813C-2,3,4,6,7,8-HxCDF 2000 1156.856 40-135 0.5158
1.04213C-1,2,3,4,6,7,8-HpCDF 2000 1039.067 40-135 0.4452
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1208.261 40-135 0.4460

1.02037Cl-2,3,7,8-TCDD 800 451.103 40-135 NA56

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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E1700409-004Lab Code:
Sample Name: HOUSE

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 16:30

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 1.85 5.29 1 1
3.141,2,3,7,8-PeCDD 3.14 0.901 26.4 1 1
0.2411,2,3,4,7,8-HxCDD 2.41 0.243 26.4 1 0.1
0.2401,2,3,6,7,8-HxCDD 2.40 0.257 26.4 1 0.1
0.3421,2,3,7,8,9-HxCDD 3.42 0.245 26.4 1 0.1
0.1191,2,3,4,6,7,8-HpCDD 11.9 0.218 26.4 1 0.01
0.0268OCDD 89.3 0.441 52.9 1 0.0003

2,3,7,8-TCDF ND 0.824 5.29 1 0.1
0.07261,2,3,7,8-PeCDF 2.42 0.395 26.4 1 0.03
0.4562,3,4,7,8-PeCDF 1.52 0.359 26.4 1 0.3
0.2011,2,3,4,7,8-HxCDF 2.01 0.317 26.4 1 0.1
0.2531,2,3,6,7,8-HxCDF 2.53 0.273 26.4 1 0.1
0.3141,2,3,7,8,9-HxCDF 3.14 0.383 26.4 1 0.1
0.3312,3,4,6,7,8-HxCDF 3.31 0.350 26.4 1 0.1
0.03041,2,3,4,6,7,8-HpCDF 3.04 0.156 26.4 1 0.01
0.02601,2,3,4,7,8,9-HpCDF 2.60 0.213 26.4 1 0.01
0.00306OCDF 10.2 2.02 52.9 1 0.0003

Total TEQ 5.80
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:04 PM 17-0000422102 rev 00Superset Reference:
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E1700409-005Lab Code:
Sample Name: BD-20170424

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 00:00

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 12:01
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 984mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509434
12/15/16

P509441
P509423

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 2.05 5.08 1
1,2,3,7,8-PeCDD ND U 1.83 25.4 1
1,2,3,4,7,8-HxCDD ND U 0.405 25.4 1
1,2,3,6,7,8-HxCDD 3.06BJK 0.419 25.4 1.45 1.000 1
1,2,3,7,8,9-HxCDD 3.42JK 0.403 25.4 0.99 1.007 1
1,2,3,4,6,7,8-HpCDD 91.0 0.403 25.4 1.20 1.000 1
OCDD 1030 0.580 50.8 0.93 1.000 1

2,3,7,8-TCDF ND U 2.68 5.08 1
1,2,3,7,8-PeCDF ND U 0.880 25.4 1
2,3,4,7,8-PeCDF 1.43JK 0.758 25.4 0.95 1.000 1
1,2,3,4,7,8-HxCDF 2.11J 0.298 25.4 1.22 1.001 1
1,2,3,6,7,8-HxCDF 1.31JK 0.258 25.4 1.03 1.000 1
1,2,3,7,8,9-HxCDF 1.29JK 0.314 25.4 0.83 1.000 1
2,3,4,6,7,8-HxCDF 2.23JK 0.322 25.4 2.17 1.000 1
1,2,3,4,6,7,8-HpCDF 13.8J 0.258 25.4 1.02 1.000 1
1,2,3,4,7,8,9-HpCDF 2.98JK 0.298 25.4 1.33 1.000 1
OCDF 99.6 2.02 50.8 0.80 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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E1700409-005Lab Code:
Sample Name: BD-20170424

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 00:00

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 12:01
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 984mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509434
12/15/16

P509441
P509423

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 2.05 5.08 1

Total Penta-Dioxins ND U 1.83 25.4 1
Total Hexa-Dioxins ND U 0.409 25.4 1
Total Hepta-Dioxins 40.5 0.403 25.4 1.19 1

Total Tetra-Furans ND U 2.68 5.08 1
Total Penta-Furans ND U 0.814 25.4 1
Total Hexa-Furans 7.67J 0.295 25.4 1.38 1
Total Hepta-Furans 60.5 0.287 25.4 1.02 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:04 PM 17-0000422102 rev 00Superset Reference:
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E1700409-005Lab Code:
Sample Name: BD-20170424

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 00:00

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 12:01
5/2/17

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 984mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509434
12/15/16

P509441
P509423

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y651.593 40-135 0.7933
1.17813C-1,2,3,7,8-PeCDD 2000 1220.516 40-135 1.5861
0.99213C-1,2,3,4,7,8-HxCDD 2000 1057.016 40-135 1.2553
0.99313C-1,2,3,6,7,8-HxCDD 2000 1059.697 40-135 1.2753
1.06813C-1,2,3,4,6,7,8-HpCDD 2000 1196.453 40-135 1.0760
1.14813C-OCDD 4000 2167.042 40-135 0.8854

0.99313C-2,3,7,8-TCDF 2000 1006.809 40-135 0.7950
1.13813C-1,2,3,7,8-PeCDF 2000 1339.166 40-135 1.5667
1.16913C-2,3,4,7,8-PeCDF 2000 1580.175 40-135 1.6279
0.97113C-1,2,3,4,7,8-HxCDF 2000 1065.810 40-135 0.5253
0.97413C-1,2,3,6,7,8-HxCDF 2000 1153.534 40-135 0.5258
1.00813C-1,2,3,7,8,9-HxCDF 2000 1214.868 40-135 0.5161
0.98713C-2,3,4,6,7,8-HxCDF 2000 968.239 40-135 0.5348
1.04213C-1,2,3,4,6,7,8-HpCDF 2000 967.487 40-135 0.4448
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1270.780 40-135 0.4364

1.02037Cl-2,3,7,8-TCDD 800 415.356 40-135 NA52

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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E1700409-005Lab Code:
Sample Name: BD-20170424

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

04/24/17 00:00

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

04/26/17 08:35

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 2.05 5.08 1 1
1,2,3,7,8-PeCDD ND 1.83 25.4 1 1
1,2,3,4,7,8-HxCDD ND 0.405 25.4 1 0.1

0.3061,2,3,6,7,8-HxCDD 3.06 0.419 25.4 1 0.1
0.3421,2,3,7,8,9-HxCDD 3.42 0.403 25.4 1 0.1
0.9101,2,3,4,6,7,8-HpCDD 91.0 0.403 25.4 1 0.01
0.309OCDD 1030 0.580 50.8 1 0.0003

2,3,7,8-TCDF ND 2.68 5.08 1 0.1
1,2,3,7,8-PeCDF ND 0.880 25.4 1 0.03

0.4292,3,4,7,8-PeCDF 1.43 0.758 25.4 1 0.3
0.2111,2,3,4,7,8-HxCDF 2.11 0.298 25.4 1 0.1
0.1311,2,3,6,7,8-HxCDF 1.31 0.258 25.4 1 0.1
0.1291,2,3,7,8,9-HxCDF 1.29 0.314 25.4 1 0.1
0.2232,3,4,6,7,8-HxCDF 2.23 0.322 25.4 1 0.1
0.1381,2,3,4,6,7,8-HpCDF 13.8 0.258 25.4 1 0.01
0.02981,2,3,4,7,8,9-HpCDF 2.98 0.298 25.4 1 0.01
0.0299OCDF 99.6 2.02 50.8 1 0.0003

Total TEQ 3.19
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1700171-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 19:21
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509441
12/15/16

P509441
P509436

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 2.98 5.00 1
1,2,3,7,8-PeCDD ND U 1.20 25.0 1
1,2,3,4,7,8-HxCDD ND U 0.346 25.0 1
1,2,3,6,7,8-HxCDD 0.746JK 0.391 25.0 0.58 1.000 1
1,2,3,7,8,9-HxCDD ND U 0.360 25.0 1
1,2,3,4,6,7,8-HpCDD 3.34JK 0.325 25.0 1.54 1.000 1
OCDD 31.9JK 0.653 50.0 0.73 1.001 1

2,3,7,8-TCDF ND U 1.53 5.00 1
1,2,3,7,8-PeCDF ND U 0.981 25.0 1
2,3,4,7,8-PeCDF ND U 0.856 25.0 1
1,2,3,4,7,8-HxCDF ND U 0.251 25.0 1
1,2,3,6,7,8-HxCDF ND U 0.234 25.0 1
1,2,3,7,8,9-HxCDF ND U 0.275 25.0 1
2,3,4,6,7,8-HxCDF ND U 0.272 25.0 1
1,2,3,4,6,7,8-HpCDF ND U 0.203 25.0 1
1,2,3,4,7,8,9-HpCDF ND U 0.237 25.0 1
OCDF ND U 2.34 50.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1700171-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 19:21
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509441
12/15/16

P509441
P509436

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 2.98 5.00 1

Total Penta-Dioxins ND U 1.20 25.0 1
Total Hexa-Dioxins ND U 0.365 25.0 1
Total Hepta-Dioxins 3.24J 0.325 25.0 0.98 1

Total Tetra-Furans ND U 1.53 5.00 1
Total Penta-Furans ND U 0.912 25.0 1
Total Hexa-Furans ND U 0.257 25.0 1
Total Hepta-Furans ND U 0.227 25.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:04 PM 17-0000422102 rev 00Superset Reference:
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EQ1700171-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/11/17 19:21
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509441
12/15/16

P509441
P509436

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 868.254 40-135 0.8043
1.17813C-1,2,3,7,8-PeCDD 2000 1598.174 40-135 1.6180
0.99113C-1,2,3,4,7,8-HxCDD 2000 1462.216 40-135 1.2973
0.99413C-1,2,3,6,7,8-HxCDD 2000 1400.490 40-135 1.3370
1.06813C-1,2,3,4,6,7,8-HpCDD 2000 1492.717 40-135 1.0675
1.14813C-OCDD 4000 2547.869 40-135 0.8964

0.99313C-2,3,7,8-TCDF 2000 1357.118 40-135 0.7968
1.13713C-1,2,3,7,8-PeCDF 2000 1743.532 40-135 1.6187
1.16813C-2,3,4,7,8-PeCDF 2000 2073.246 40-135 1.64104
0.97113C-1,2,3,4,7,8-HxCDF 2000 1432.093 40-135 0.5272
0.97413C-1,2,3,6,7,8-HxCDF 2000 1497.067 40-135 0.5375
1.00813C-1,2,3,7,8,9-HxCDF 2000 1597.243 40-135 0.5280
0.98713C-2,3,4,6,7,8-HxCDF 2000 1307.539 40-135 0.5465
1.04213C-1,2,3,4,6,7,8-HpCDF 2000 1199.561 40-135 0.4460
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1594.683 40-135 0.4580

1.02037Cl-2,3,7,8-TCDD 800 548.479 40-135 NA69

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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Duplicate Lab Control Sample
EQ1700171-03

Lab Control Sample
EQ1700171-02

Analyte Name

E1700409
Date Analyzed:
Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Analysis Method:
Prep Method:

8290
Method Sep Funnel/Jar NA

pg/L
Basis:
Units:

Analysis Lot: 545319

05/10/17

Spike AmountResult % Rec % RecResult Spike Amount
% Rec 
Limits RPD RPD Limit

05/02/17Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

928 10001,2,3,4,6,7,8-HpCDD 253 70-13095 1000952 93 
944 10001,2,3,4,7,8-HxCDD 251 70-13096 1000956 94 
929 10001,2,3,6,7,8-HxCDD 255 70-13097 1000973 93 
990 10001,2,3,7,8,9-HxCDD 255 70-130104 10001040 99 

1070 10001,2,3,7,8-PeCDD 253 70-130110 10001100 107 
310 2002,3,7,8-TCDD 254 70-130161 *200322 155 *

1970 2000OCDD 254 70-130102 20002050 99 

888 10001,2,3,4,6,7,8-HpCDF 25<1 70-13088 1000885 89 
901 10001,2,3,4,7,8,9-HpCDF 252 70-13092 1000917 90 
883 10001,2,3,4,7,8-HxCDF 25<1 70-13087 1000874 88 
746 10001,2,3,6,7,8-HxCDF 256 70-13079 1000789 75 
833 10001,2,3,7,8,9-HxCDF 253 70-13085 1000854 83 
817 10001,2,3,7,8-PeCDF 252 70-13083 1000835 82 
903 10002,3,4,6,7,8-HxCDF 251 70-13092 1000916 90 
758 10002,3,4,7,8-PeCDF 25<1 70-13076 1000759 76 
180 2002,3,7,8-TCDF 254 70-13094 200187 90 

1960 2000OCDF 254 70-13094 20001890 98 

17-0000422102 rev 00Superset Reference:Printed  5/17/2017 2:08:05 PM
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EQ1700171-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:05
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509404
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD 322 2.36 5.00 0.81 1.001 1
1,2,3,7,8-PeCDD 1100 1.18 25.0 1.64 1.000 1
1,2,3,4,7,8-HxCDD 956 0.417 25.0 1.29 1.000 1
1,2,3,6,7,8-HxCDD 973 0.429 25.0 1.30 1.000 1
1,2,3,7,8,9-HxCDD 1040 0.414 25.0 1.28 1.007 1
1,2,3,4,6,7,8-HpCDD 952 0.409 25.0 1.01 1.000 1
OCDD 2050 0.613 50.0 0.87 1.000 1

2,3,7,8-TCDF 187 1.24 5.00 0.72 1.000 1
1,2,3,7,8-PeCDF 835 1.23 25.0 1.50 1.001 1
2,3,4,7,8-PeCDF 759 1.03 25.0 1.51 1.000 1
1,2,3,4,7,8-HxCDF 874 0.382 25.0 1.20 1.000 1
1,2,3,6,7,8-HxCDF 789 0.340 25.0 1.15 1.000 1
1,2,3,7,8,9-HxCDF 854 0.432 25.0 1.19 1.000 1
2,3,4,6,7,8-HxCDF 916 0.380 25.0 1.20 1.000 1
1,2,3,4,6,7,8-HpCDF 885 0.779 25.0 1.00 1.000 1
1,2,3,4,7,8,9-HpCDF 917 1.07 25.0 1.01 1.000 1
OCDF 1890 1.79 50.0 0.88 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:05 PM 17-0000422102 rev 00Superset Reference:
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EQ1700171-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:05
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509404
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins 322 2.36 5.00 0.81 1

Total Penta-Dioxins 1100 1.18 25.0 1.64 1
Total Hexa-Dioxins 2970 0.420 25.0 1.29 1
Total Hepta-Dioxins 964 0.409 25.0 0.94 1

Total Tetra-Furans 187 1.24 5.00 0.72 1
Total Penta-Furans 1610 1.12 25.0 1.50 1
Total Hexa-Furans 3430 0.381 25.0 1.20 1
Total Hepta-Furans 1800 0.943 25.0 1.00 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:05 PM 17-0000422102 rev 00Superset Reference:
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EQ1700171-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:05
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509404
12/15/16

P509441
P509394

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y460.088 40-135 0.8323
1.17613C-1,2,3,7,8-PeCDD 2000 Y778.801 40-135 1.6139
0.99113C-1,2,3,4,7,8-HxCDD 2000 870.113 40-135 1.3644
0.99413C-1,2,3,6,7,8-HxCDD 2000 874.672 40-135 1.2944
1.06913C-1,2,3,4,6,7,8-HpCDD 2000 816.101 40-135 1.0941
1.14913C-OCDD 4000 Y1276.059 40-135 0.8932

0.99413C-2,3,7,8-TCDF 2000 Y760.904 40-135 0.8038
1.13513C-1,2,3,7,8-PeCDF 2000 856.305 40-135 1.5843
1.16613C-2,3,4,7,8-PeCDF 2000 1060.574 40-135 1.5853
0.97113C-1,2,3,4,7,8-HxCDF 2000 853.549 40-135 0.5343
0.97413C-1,2,3,6,7,8-HxCDF 2000 917.107 40-135 0.5346
1.00813C-1,2,3,7,8,9-HxCDF 2000 939.084 40-135 0.5247
0.98813C-2,3,4,6,7,8-HxCDF 2000 846.626 40-135 0.5242
1.04313C-1,2,3,4,6,7,8-HpCDF 2000 Y686.683 40-135 0.4534
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 803.480 40-135 0.4440

1.02037Cl-2,3,7,8-TCDD 800 Y313.071 40-135 NA39

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  5/17/2017 2:08:05 PM 17-0000422102 rev 00Superset Reference:
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EQ1700171-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:54
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509405
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD 310 2.35 5.00 0.81 1.001 1
1,2,3,7,8-PeCDD 1070 0.809 25.0 1.56 1.000 1
1,2,3,4,7,8-HxCDD 944 0.187 25.0 1.26 1.000 1
1,2,3,6,7,8-HxCDD 929 0.200 25.0 1.28 1.000 1
1,2,3,7,8,9-HxCDD 990 0.189 25.0 1.27 1.006 1
1,2,3,4,6,7,8-HpCDD 928 0.292 25.0 1.03 1.000 1
OCDD 1970 0.543 50.0 0.87 1.001 1

2,3,7,8-TCDF 180 0.939 5.00 0.71 1.001 1
1,2,3,7,8-PeCDF 817 0.499 25.0 1.50 1.000 1
2,3,4,7,8-PeCDF 758 0.436 25.0 1.50 1.000 1
1,2,3,4,7,8-HxCDF 883 0.106 25.0 1.17 1.000 1
1,2,3,6,7,8-HxCDF 746 0.0950 25.0 1.18 1.000 1
1,2,3,7,8,9-HxCDF 833 0.126 25.0 1.16 1.000 1
2,3,4,6,7,8-HxCDF 903 0.113 25.0 1.20 1.000 1
1,2,3,4,6,7,8-HpCDF 888 0.624 25.0 1.02 1.000 1
1,2,3,4,7,8,9-HpCDF 901 0.835 25.0 0.99 1.000 1
OCDF 1960 2.04 50.0 0.87 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1700171-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:54
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509405
12/15/16

P509441
P509394

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins 311 2.35 5.00 0.81 1

Total Penta-Dioxins 1070 0.809 25.0 1.56 1
Total Hexa-Dioxins 2860 0.192 25.0 1.26 1
Total Hepta-Dioxins 928 0.292 25.0 1.03 1

Total Tetra-Furans 180 0.939 5.00 0.71 1
Total Penta-Furans 1570 0.465 25.0 1.50 1
Total Hexa-Furans 3360 0.109 25.0 1.17 1
Total Hepta-Furans 1790 0.747 25.0 1.02 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1700171-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
Method Sep Funnel/JarPrep Method:

05/10/17 09:54
5/2/17

NA

E1700409

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch - West Yellowstone/776-029-001
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P509405
12/15/16

P509441
P509394

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 Y632.850 40-135 0.8032
1.17613C-1,2,3,7,8-PeCDD 2000 1049.161 40-135 1.5652
0.99113C-1,2,3,4,7,8-HxCDD 2000 1172.297 40-135 1.3259
0.99413C-1,2,3,6,7,8-HxCDD 2000 1119.907 40-135 1.2956
1.06913C-1,2,3,4,6,7,8-HpCDD 2000 1016.276 40-135 1.0851
1.14813C-OCDD 4000 Y1456.195 40-135 0.9036

0.99313C-2,3,7,8-TCDF 2000 991.457 40-135 0.7950
1.13513C-1,2,3,7,8-PeCDF 2000 1193.273 40-135 1.6060
1.16613C-2,3,4,7,8-PeCDF 2000 1377.465 40-135 1.5969
0.97113C-1,2,3,4,7,8-HxCDF 2000 1160.143 40-135 0.5258
0.97413C-1,2,3,6,7,8-HxCDF 2000 1273.582 40-135 0.5164
1.00813C-1,2,3,7,8,9-HxCDF 2000 1252.406 40-135 0.5263
0.98813C-2,3,4,6,7,8-HxCDF 2000 1067.168 40-135 0.5153
1.04313C-1,2,3,4,6,7,8-HpCDF 2000 886.981 40-135 0.4344
1.08213C-1,2,3,4,7,8,9-HpCDF 2000 1043.139 40-135 0.4452

1.02037Cl-2,3,7,8-TCDD 800 416.234 40-135 NA52

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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October 03, 2016 Service Request No:E1600910

Lucas Darnell
Trihydro Corporation
2707 Broadwater Avenue
Helena, MT 59601

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current TNI standards, where applicable, and except as 
noted in the laboratory case narrative provided.  All results are intended to be considered in their 
entirety, and ALS Environmental is not responsible for use of less than the final complete report.  
Results apply only to the items submitted to the laboratory for analysis and individual items (samples) 
analyzed, as listed in the report.  In accordance to the TNI 2009 Standard, a statement on the 
estimated uncertainty of measurement of any quantitative analysis will be supplied upon request.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory

Laboratory Results for: Diamond P Ranch

Dear Lucas,

September 15, 2016
E1600910.

Please contact me if you have any questions.  My extension is 2279.  You may also contact me via 
email at Arthi.Kodur@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Arthi Kodur
Project Manager

dba ALS Environmental

ALS Group USA, Corp.

ADDRESS

FAXPHONE

10450 Stancliff Rd., Suite 210, Houston, TX 77099

+1 713 266 0130+1 713 266 1599 |
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ALS ENVIRONMENTAL 
 
 
 
Client: Trihydro Corporation Service Request No.: E1600910 
Project: Diamond P Ranch Date Received: 9/15/16 
Sample Matrix: Water  
 

ALS ENVIRONMENTAL NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of ALS Environmental. This report 
contains analytical results for samples designated for Tier II. When appropriate to the method, method blank results 
have been reported with each analytical test.   
 
 

Sample Receipt 
 
Four water samples were received for analysis at ALS Environmental – Houston HRMS on 9/15/16.    
 
The samples were received at 5.4C in good condition and are consistent with the accompanying chain of custody 
form.  The samples were stored in a refrigerator at 4C upon receipt at the laboratory.   
 
 

Data Validation Notes and Discussion 

Method Blank 

The Method Blank EQ1600425-01 contained low levels of various analytes above the EDL, but below the Method 
Reporting Limit (MRL).    
 
The associated compounds in the samples, regardless of concentration, are flagged with ‘B’ flags, which may be <10 
times the concentration in the MB.  
 

Precision and Accuracy 

EQ1600425: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/DMS for this extraction batch. The batch quality control criteria were met.   

2378-TCDF 

Samples analyzed on the DB-5MSUI column were analyzed under conditions where sufficient separation between 
2,3,7,8-TCDF and its closest eluter was achieved.  Confirmation of this result was not required. 

 

Y flags – Labeled Standards 

Samples that had recoveries of labeled standards outside the acceptance limits are flagged with ‘Y’ flags on the 
Labeled Compound summary pages. In all cases, the signal-to-noise ratios are greater than 10:1, making these data 
acceptable. 

 
K flags 

EMPC - When the ion abundance ratios associated with a particular compound are outside the QC limits, samples 
are flagged with a ‘K’ flag.   A ‘K’ flag indicates an estimated maximum possible concentration for the associated 
compound.   

 
 
E1600910
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Detection Limits 
 
Detection limits are calculated for each analyte in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
The TEQ Summary results for each sample have been calculated by ALS ENVIRONMENTAL/Houston to 
include: 

 WHO-2005 TEFs, The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds (M. Van den Berg et al., Toxicological 
Sciences 93(2):223-241, 2006) 

 Non-detected compounds are not included in the ‘Total’ 

The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

 
Use of ALS group USA Corp dba ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in 
any marketing or reporting materials, press releases or in any other manner (“Materials”) whatsoever and shall not 
attribute to ALS any test result, tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior 
written consent, which may be withheld by ALS for any reason in its sole discretion.  To request ALS’s consent, Client 
shall provide copies of the proposed Materials or Attribution and describe in writing Client’s proposed use of such 
Materials or Attribution. If ALS has not provided written approval of the Materials or Attribution within ten (10) days of 
receipt from Client, Client’s request to use ALS’s name or trademark in any Materials or Attribution shall be deemed 
denied.  ALS may, in its discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. 
Client acknowledges and agrees that the unauthorized use of ALS’s name or trademark may cause ALS to incur 
irreparable harm for which the recovery of money damages will be inadequate.  Accordingly, Client acknowledges and 
agrees that a violation shall justify preliminary injunctive relief.  For questions contact the laboratory. 
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MW-1E1600910-001 9/13/2016 0935
MW-3E1600910-002 9/12/2016 1615
MW-4E1600910-003 9/12/2016 1225
BD-20160912-02E1600910-004 9/12/2016

Client: Trihydro Corporation Service Request:E1600910
Project: Diamond P Ranch

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE ID DATE TIME

Printed  10/3/2016 5:25:46 PM Sample Summary
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Service Request Summary
Folder #:
Client Name:
Project Name:
Project Number:

Report To: Lucas Darnell
Trihydro Corporation
2707 Broadwater Avenue
Helena, MT 59601
USA

Phone Number:
Cell Number:
Fax Number:
E-mail:

E1600910
Trihydro Corporation
Diamond P Ranch

406-558-4853

ldarnell@trihydro.com

Project Chemist:
Originating Lab:

Logged By:
Date Received:

Internal Due Date:
QAP:

Qualifier Set:
Formset:

Merged?:
Report to MDL?:

P.O. Number:
EDD:

Arthi Kodur
HOUSTON
TWOODS

9/30/2016

Lab Standard
Lab Standard

LAB QAP

09/15/16

N
Y

No EDD Specified

8 1000 ml-Glass Bottle  NM AMBER Teflon Liner Unpreserved

EHRMS-WIC 2D, E-DisposedLocation:

Pressure Gas:

HOUST
ON

Lab Samp No. Client Samp No Matrix Collected
P

C
D

D
 P

C
D

F/
82

90

E1600910-001 MW-1 Water 09/13/16 0935 II
E1600910-002 MW-3 Water 09/12/16 1615 II
E1600910-003 MW-4 Water 09/12/16 1225 II
E1600910-004 BD-20160912-02 Water 09/12/16 II

Printed  10/3/2016 5:25:47 PM
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Service Request Summary
Folder #:
Client Name:
Project Name:
Project Number:

Report To: Lucas Darnell
Trihydro Corporation
2707 Broadwater Avenue
Helena, MT 59601
USA

Phone Number:
Cell Number:
Fax Number:
E-mail:

E1600910
Trihydro Corporation
Diamond P Ranch

406-558-4853

ldarnell@trihydro.com

Project Chemist:
Originating Lab:

Logged By:
Date Received:

Internal Due Date:
QAP:

Qualifier Set:
Formset:

Merged?:
Report to MDL?:

P.O. Number:
EDD:

Arthi Kodur
HOUSTON
TWOODS

9/30/2016

Lab Standard
Lab Standard

LAB QAP

09/15/16

N
Y

No EDD Specified

8 1000 ml-Glass Bottle  NM AMBER Teflon Liner Unpreserved

EHRMS-WIC 2D, E-DisposedLocation:

Pressure Gas:

Test Comments:
Group Test/Method Samples Comments
Semivoa GCMS PCDD PCDF/8290 4 full list (ak 9/16/16)

Printed  10/3/2016 5:25:48 PM
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Cal Calibration
Conc CONCentration
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s)
EDL Estimated Detection Limit
EMPC Estimated Maximum Possible Concentration
Flags Data qualifiers
Furan(s) Polychlorinated dibenzofuran(s)
g Grams
ICAL Initial CALibration
ID IDentifier
Ions Masses monitored for the analyte during data acquisition
L Liter (s)
LCS Laboratory Control Sample
DLCS Duplicate Laboratory Control Sample
MB Method Blank
MCL Method Calibration Limit
MDL Method Detection Limit
mL Milliliters
MS Matrix Spiked sample
DMS Duplicate Matrix Spiked sample
NO Number of peaks meeting all identification criteria
PCDD(s) Polychlorinated dibenzo-p-dioxin(s)
PCDF(s) Polychlorinated dibenzofuran(s)
ppb Parts per billion
ppm Parts per million
ppq Parts per quadrillion
ppt Parts per trillion
QA Quality Assurance
QC Quality Control
Ratio Ratio of areas from monitored ions for an analyte
% Rec. Percent recovery
RPD Relative Percent Difference
RRF Relative Response Factor
RT Retention Time
SDG Sample Delivery Group
S/N Signal-to-noise ratio
TEF Toxicity Equivalence Factor
TEQ Toxicity Equivalence Quotient

Acronyms

ALS Laboratory Group
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State Certifications, Accreditations, and Licenses

Agency Number Expire Date
American Association for Laboratory Accreditation 2897.01 11/30/2017
Arizona Department of Health Services AZ0793 5/27/2017
Arkansas Department of Environmental Quality 14-038-0 6/16/2017
California Department of Health Services 2452 2/28/2017
Florida Department of Health E87611 6/30/2017
Hawaii Department of Health TX02694 4/30/2017
Illinois Environmental Protection Agency 200057 5/9/2017
Kansas Department of Health and Environment E-10406 10/31/2016
Louisiana Department of Environmental Quality 03048 6/30/2017
Louisiana Department of Health and Hospitals LA150026 12/31/2016
Maine Center for Disease Control and Prevention 2014019 6/5/2018
Maryland Department of the Environment 343 6/30/2017
Michigan Depratment of Environmental Quality 9971 6/5/2018
Minnesota Department of Health 840911 12/31/2016
Nebraska Department of Health and Human Services NE-OS-25-13 4/30/2017
Nevada Department of Concervation and Natural Resources TX014112013-2 7/31/2017
New Jersey Department of Environmental Protection NLC140001 6/30/2017
New Mexico Environment Department TX02694 4/17/2017
New York Department of Health 11707 4/1/2017
Oklahoma Department of Environmental Quality 2014 124 8/21/2017
Oregon Environmental Laboratory Accreditation Program TX200002 3/24/2017
Pennsylvania Department of Environmental Protection 68-03441 6/30/2017
Tennessee Department of Environment and Concervation 04016 6/30/2017
Texas Commision on Environmental Quality TX104704216-14-5 6/30/2017
United States Department of Agriculture P330-14-00067 2/21/2017
Utah Department of Health Environmental Laboratory Certification TX02694 7/31/2017
Washington Department of Health c819 11/14/2016
West Virginia Department of Environmental Protection 347 6/30/2017

10450 Stancliff Rd, Houston, TX 77099  |  1-713-266-1599  |  www.alsglobal.com
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Chain of Custody 

ALS Environmental - Houston HRMS 
10450 Stancliff Rd, Suite 210, Houston TX 77099 
Phone (713)266-1599 Fax (713)266-0130 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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10450 Stancliff Rd., Suite 210   
Houston, TX 77099 
T: +1 713 266 1599 
F: +1 713 266 1599 
www.alsglobal.com 

 
 
 

R I G H T 	 S O L U T I O N S 	 | 	 R I G H T 	 P A R T N E R 	

SAMPLE ACCEPTANCE POLICY 

 

This policy outlines the criteria samples must meet to be accepted by ALS Environmental – Houston HRMS.   

Cooler Custody Seals (desirable, mandatory if specified in SAP): 

 Intact on outside of cooler, signed and dated 

Chain-of-Custody (COC) documentation (mandatory): 

The following is required on each COC: 

 Sample ID, the location, date and time of collection, collector’s name, preservation type, sample 
type, and any other special remarks concerning the sampleThe COC must be completed in ink.   

 Signature and date of relinquishing party. 
 

In the absence of a COC at sample receipt, the COC will be requested from the client. 

Sample Integrity (mandatory): 

Samples are inspected upon arrival to ensure that sample integrity was not compromised during transfer to the 
laboratory. 

 Sample containers must arrive in good condition (not broken or leaking). 
 Samples must be labeled appropriately, including Sample IDs, and requested test using durable 

labels and indelible ink. 
 The correct type of sample bottle must be used for the method requested. 
 An appropriate sample volume, or weight, must be received. 
 Sample IDs and number of containers must reconcile with the COC. 
 Samples must be received within the method defined holding time. 

Temperature Requirement (varies by sample matrix): 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6ºC. 
 Tissue samples must be shipped and stored frozen, at -20 to -10ºC. 
 Air samples are shipped and stored cold, at 0 to 6ºC 
 The sample temperature must be recorded on the COC 

 

 

All cooler inspections are documented on the Cooler Receipt Form (CRF).    A separate CRF is completed for each 
service request.  Any samples not meeting the above criteria are noted on the CRF and the Project Manager 
notified.  The Project Manager must resolve any sample integrity issues with the client prior to proceeding with 
the analysis.  Such resolutions are documented in writing and filed with the project folder.   Data associated with 
samples received outside of this acceptance policy will be qualified on the case narrative of the final report 
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Preparation Information Benchsheets 

ALS Environmental - Houston HRMS 

10450 Stancliff Rd., Suite 210, Houston, TX 77099 

Phone (713)266-1599 Fax (713)266-0130 

www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 271339 OrgExtDioxAq-30

9/21/16 10:00 AM

Prepped

EPA 3510CSemivoa GCMS/JPHAN

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH Cl

 1  E1600907-001  8290A/PCDD PCDF  1050mL .01 Clear Colorless Liquid 4 AFR8002  Water x

 2  E1600909-001  8290/PCDD PCDF  878mL .02 Clear Colorless Liquid 7 TAS-16-MW01-221  Water x

 3  E1600909-002  8290/PCDD PCDF  909mL .02 Hazy Colorless Liquid 7 TAS-16-MW101-222  Water x

 4  E1600910-001  8290/PCDD PCDF  893mL .02 Hazy Colorless Liquid 7 MW-1  Water x

 5  E1600910-002  8290/PCDD PCDF  961mL .02 Clear Colorless Liquid 7 MW-3  Water x

 6  E1600910-003  8290/PCDD PCDF  1058mL .02 Clear Colorless Liquid 7 MW-4  Water x

 7  E1600910-004  8290/PCDD PCDF  929mL .02 Clear Colorless Liquid 7 BD-20160912-02  Water x

 8  E1600915-001  8290/PCDD PCDF  967mL .01 Turbid Yellow Liquid 7 Effluent Composite  Wastewater x

 9  E1600918-001  8290/PCDD PCDF  1027mL .01 Turbid Yellow Liquid 6 2175015 001  Ground Water x

 10  E1600918-002  8290/PCDD PCDF  1023mL .01 Turbid Yellow Liquid 6 2175015 002  Ground Water x

 11  E1600918-003  8290/PCDD PCDF  1016mL .01 Clear Colorless Liquid 7 2175015 003  Ground Water x

 12  E1600918-004  8290/PCDD PCDF  1014mL .01 Clear Colorless Liquid 4 2175015 004  Water x

 13  EQ1600425-01  8290A/PCDD PCDF  1000mL  5 MB  Liquid x

 14  EQ1600425-02  8290A/PCDD PCDF  1000mL  5 LCS  Liquid x

 15  EQ1600425-03  8290A/PCDD PCDF  1000mL  5 DLCS  Liquid x

 16  K1610758-013  8290A/PCDD PCDF  1034mL .07 Hazy Colorless Liquid 7 Inf-20-20-7.5 (4)  Ground Water x

 17  K1610758-014  8290A/PCDD PCDF  1032mL .07 Hazy Colorless Liquid 7 Eff-20-20-7.5 (4)  Ground Water x

 18  K1611059-001  8290A/PCDD PCDF  1040mL .10 Cloudy Yellow Liquid 7 Inf-40-10-5  Ground Water x

 19  K1611059-002  8290A/PCDD PCDF  1011mL .10 Cloudy Yellow Liquid 7 Eff-40-10-5  Ground Water x

Preparation Information BenchsheetPrinted 9/27/16 10:46 Page 1
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 271339 OrgExtDioxAq-30

9/21/16 10:00 AM

Prepped

EPA 3510CSemivoa GCMS/JPHAN

Spiking Solutions

Logbook Ref:Inventory ID Expires On:175330 AL 9/7/16 2-20 ng/mL 175530 03/06/2017Name: 1613B Matrix Working Standard

EQ1600425-02 100.00µL EQ1600425-02 100.00µL EQ1600425-03 100.00µL EQ1600425-03 100.00µL

Logbook Ref:Inventory ID Expires On:175737 9/16/16 CID 8.0 ng/ml 175737 11/12/2016Name: 8290/1613B Cleanup Working Standard

E1600907-001 100.00µL E1600909-001 100.00µL E1600909-002 100.00µL E1600910-001 100.00µL E1600910-002 100.00µL E1600910-003 100.00µL

E1600910-004 100.00µL E1600915-001 100.00µL E1600918-001 100.00µL E1600918-002 100.00µL E1600918-003 100.00µL E1600918-004 100.00µL

EQ1600425-01 100.00µL EQ1600425-01 100.00µL EQ1600425-02 100.00µL EQ1600425-02 100.00µL EQ1600425-03 100.00µL EQ1600425-03 100.00µL

K1610758-013 100.00µL K1610758-014 100.00µL K1611059-001 100.00µL K1611059-002 100.00µL

Logbook Ref:Inventory ID Expires On:JP 175841 9/21/16 2-4 ng/mL 175841 01/18/2017Name: 1613B Labeled Working Standard

E1600907-001 1,000.00µL E1600909-001 1,000.00µL E1600909-002 1,000.00µL E1600910-001 1,000.00µL E1600910-002 1,000.00µL E1600910-003 1,000.00µL

E1600910-004 1,000.00µL E1600915-001 1,000.00µL E1600918-001 1,000.00µL E1600918-002 1,000.00µL E1600918-003 1,000.00µL E1600918-004 1,000.00µL

EQ1600425-01 1,000.00µL EQ1600425-01 1,000.00µL EQ1600425-02 1,000.00µL EQ1600425-02 1,000.00µL EQ1600425-03 1,000.00µL EQ1600425-03 1,000.00µL

K1610758-013 1,000.00µL K1610758-014 1,000.00µL K1611059-001 1,000.00µL K1611059-002 1,000.00µL

Preparation Materials

Sensafe Free Chlorine WTR 

CHK

LM 3/19/15 (79756) Carbon, High Purity AL 9/2/16 (175440) Ethyl Acetate 99.9% Minimum 

EtOAc

AL 8/17/16 (175088)

Glass Wool CIS 8/19/16 (175084) Hexanes 95% CID 9/14/16 (175700) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

CID 7/28/16 (174570)

Sodium Chloride Reagent Grade 

NaCl

C2-65-5 (38670) Sodium Hydroxide Reagent 

Grade NaOH

05/12/2016 CID (172369) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

AL 06/28/16 (173644)

Tridecane (n-Tridecane) AL 08/15/16 (174970) ColorpHast pH-Indicator Strips AL 8/17/16 (175089) Silica Gel CID 9/15/16 (175729)

sulfuric acid CID 9/21/16 (175847) Toluene 99.9% Minimum AL 9/19/16 (175751)

Preparation Steps

9/21/16 10:00

9/21/16 18:00

Extraction

JPHAN

Step:

Started:

Finished:

By:

Comments

:

9/23/16 07:10

9/23/16 07:20

Acid Clean

CDIAZ

Step:

Started:

Finished:

By:

Comments

:

9/23/16 11:00

9/23/16 14:00

Silica Gel Clean

CDIAZ

Step:

Started:

Finished:

By:

Comments

:

9/27/16 08:40

9/27/16 09:05

Final Volume

CDIAZ

Step:

Started:

Finished:

By:

Comments

:

Comments: 

Preparation Information BenchsheetPrinted 9/27/16 10:46 Page 2
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 271339 OrgExtDioxAq-30

9/21/16 10:00 AM

Prepped

EPA 3510CSemivoa GCMS/JPHAN

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 9/27/16 10:46 Page 3
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Analytical Results 

ALS Environmental - Houston HRMS 
10450 Stancliff Rd., Suite 210, Houston, TX 77099 
Phone (713)266-1599 Fax (713)266-0130 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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E1600910-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/13/16 09:35

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 12:53
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 893mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404797
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 2.23 5.60 1
1,2,3,7,8-PeCDD ND U 1.80 28.0 1
1,2,3,4,7,8-HxCDD ND U 2.43 28.0 1
1,2,3,6,7,8-HxCDD ND U 2.52 28.0 1
1,2,3,7,8,9-HxCDD ND U 2.32 28.0 1
1,2,3,4,6,7,8-HpCDD 11.2BJK 6.11 28.0 1.35 1.000 1
OCDD 72.0B 3.91 56.0 0.83 1.000 1

2,3,7,8-TCDF ND U 3.57 5.60 1
1,2,3,7,8-PeCDF ND U 2.46 28.0 1
2,3,4,7,8-PeCDF ND U 2.60 28.0 1
1,2,3,4,7,8-HxCDF ND U 2.14 28.0 1
1,2,3,6,7,8-HxCDF ND U 1.97 28.0 1
1,2,3,7,8,9-HxCDF ND U 2.58 28.0 1
2,3,4,6,7,8-HxCDF ND U 2.07 28.0 1
1,2,3,4,6,7,8-HpCDF 3.04BJK 2.58 28.0 0.84 1.000 1
1,2,3,4,7,8,9-HpCDF ND U 2.85 28.0 1
OCDF ND U 11.6 56.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:50 PM 16-0000394616 rev 00Superset Reference:
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E1600910-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/13/16 09:35

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 12:53
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 893mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404797
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 2.23 5.60 1

Total Penta-Dioxins ND U 1.80 28.0 1
Total Hexa-Dioxins ND U 2.42 28.0 1
Total Hepta-Dioxins ND U 6.11 28.0 1

Total Tetra-Furans ND U 3.57 5.60 1
Total Penta-Furans ND U 2.52 28.0 1
Total Hexa-Furans ND U 2.17 28.0 1
Total Hepta-Furans ND U 2.71 28.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:50 PM 16-0000394616 rev 00Superset Reference:
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E1600910-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/13/16 09:35

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 12:53
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 893mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404797
04/28/16

P506411
P404792

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 1211.039 40-135 0.7961
1.16513C-1,2,3,7,8-PeCDD 2000 1489.193 40-135 1.5774
0.99113C-1,2,3,4,7,8-HxCDD 2000 1680.084 40-135 1.2284
0.99413C-1,2,3,6,7,8-HxCDD 2000 1639.889 40-135 1.2582
1.06513C-1,2,3,4,6,7,8-HpCDD 2000 1176.072 40-135 1.0459
1.14213C-OCDD 4000 1726.343 40-135 0.8843

0.99413C-2,3,7,8-TCDF 2000 1282.727 40-135 0.7764
1.12713C-1,2,3,7,8-PeCDF 2000 1515.976 40-135 1.5876
1.15613C-2,3,4,7,8-PeCDF 2000 1499.777 40-135 1.5575
0.97313C-1,2,3,4,7,8-HxCDF 2000 1543.530 40-135 0.5177
0.97513C-1,2,3,6,7,8-HxCDF 2000 1640.319 40-135 0.5282
1.00813C-1,2,3,7,8,9-HxCDF 2000 1511.828 40-135 0.5076
0.98813C-2,3,4,6,7,8-HxCDF 2000 1633.325 40-135 0.5282
1.04013C-1,2,3,4,6,7,8-HpCDF 2000 1149.992 40-135 0.4457
1.07913C-1,2,3,4,7,8,9-HpCDF 2000 1310.983 40-135 0.4466

1.01937Cl-2,3,7,8-TCDD 800 607.409 40-135 NA76

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:50 PM 16-0000394616 rev 00Superset Reference:
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E1600910-001Lab Code:
Sample Name: MW-1

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/13/16 09:35

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 2.23 5.60 1 1
1,2,3,7,8-PeCDD ND 1.80 28.0 1 1
1,2,3,4,7,8-HxCDD ND 2.43 28.0 1 0.1
1,2,3,6,7,8-HxCDD ND 2.52 28.0 1 0.1
1,2,3,7,8,9-HxCDD ND 2.32 28.0 1 0.1

0.1121,2,3,4,6,7,8-HpCDD 11.2 6.11 28.0 1 0.01
0.0216OCDD 72.0 3.91 56.0 1 0.0003

2,3,7,8-TCDF ND 3.57 5.60 1 0.1
1,2,3,7,8-PeCDF ND 2.46 28.0 1 0.03
2,3,4,7,8-PeCDF ND 2.60 28.0 1 0.3
1,2,3,4,7,8-HxCDF ND 2.14 28.0 1 0.1
1,2,3,6,7,8-HxCDF ND 1.97 28.0 1 0.1
1,2,3,7,8,9-HxCDF ND 2.58 28.0 1 0.1
2,3,4,6,7,8-HxCDF ND 2.07 28.0 1 0.1

0.03041,2,3,4,6,7,8-HpCDF 3.04 2.58 28.0 1 0.01
1,2,3,4,7,8,9-HpCDF ND 2.85 28.0 1 0.01
OCDF ND 11.6 56.0 1 0.0003

Total TEQ 0.164
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:50 PM 16-0000394616 rev 00Superset Reference:

 
 
E1600910

 
 

24 of 47



E1600910-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 16:15

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 13:42
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 961mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404798
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 3.13 5.20 1
1,2,3,7,8-PeCDD ND U 2.28 26.0 1
1,2,3,4,7,8-HxCDD ND U 2.00 26.0 1
1,2,3,6,7,8-HxCDD ND U 2.09 26.0 1
1,2,3,7,8,9-HxCDD ND U 1.92 26.0 1
1,2,3,4,6,7,8-HpCDD 11.8BJ 4.61 26.0 1.02 1.000 1
OCDD 64.4B 1.22 52.0 0.81 1.000 1

2,3,7,8-TCDF ND U 2.61 5.20 1
1,2,3,7,8-PeCDF ND U 2.04 26.0 1
2,3,4,7,8-PeCDF ND U 2.02 26.0 1
1,2,3,4,7,8-HxCDF ND U 1.71 26.0 1
1,2,3,6,7,8-HxCDF ND U 1.50 26.0 1
1,2,3,7,8,9-HxCDF ND U 2.06 26.0 1
2,3,4,6,7,8-HxCDF ND U 1.64 26.0 1
1,2,3,4,6,7,8-HpCDF ND U 2.27 26.0 1
1,2,3,4,7,8,9-HpCDF ND U 2.56 26.0 1
OCDF ND U 8.76 52.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 16:15

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 13:42
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 961mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404798
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 3.13 5.20 1

Total Penta-Dioxins ND U 2.28 26.0 1
Total Hexa-Dioxins ND U 2.00 26.0 1
Total Hepta-Dioxins 11.8J 4.61 26.0 1.02 1

Total Tetra-Furans ND U 2.61 5.20 1
Total Penta-Furans ND U 2.03 26.0 1
Total Hexa-Furans ND U 1.71 26.0 1
Total Hepta-Furans 6.26J 2.41 26.0 0.91 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 16:15

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 13:42
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 961mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404798
04/28/16

P506411
P404792

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01813C-2,3,7,8-TCDD 2000 1307.753 40-135 0.7665
1.16513C-1,2,3,7,8-PeCDD 2000 1606.338 40-135 1.5880
0.99213C-1,2,3,4,7,8-HxCDD 2000 1887.777 40-135 1.2594
0.99413C-1,2,3,6,7,8-HxCDD 2000 1784.446 40-135 1.2489
1.06513C-1,2,3,4,6,7,8-HpCDD 2000 1325.409 40-135 1.0466
1.14213C-OCDD 4000 2106.251 40-135 0.8853

0.99413C-2,3,7,8-TCDF 2000 1404.065 40-135 0.7770
1.12713C-1,2,3,7,8-PeCDF 2000 1605.755 40-135 1.5580
1.15513C-2,3,4,7,8-PeCDF 2000 1618.225 40-135 1.5481
0.97313C-1,2,3,4,7,8-HxCDF 2000 1713.392 40-135 0.5186
0.97613C-1,2,3,6,7,8-HxCDF 2000 1834.365 40-135 0.5192
1.00813C-1,2,3,7,8,9-HxCDF 2000 1688.070 40-135 0.5284
0.98813C-2,3,4,6,7,8-HxCDF 2000 1841.296 40-135 0.4992
1.04013C-1,2,3,4,6,7,8-HpCDF 2000 1272.509 40-135 0.4364
1.07913C-1,2,3,4,7,8,9-HpCDF 2000 1489.607 40-135 0.4274

1.01937Cl-2,3,7,8-TCDD 800 639.088 40-135 NA80

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-002Lab Code:
Sample Name: MW-3

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 16:15

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 3.13 5.20 1 1
1,2,3,7,8-PeCDD ND 2.28 26.0 1 1
1,2,3,4,7,8-HxCDD ND 2.00 26.0 1 0.1
1,2,3,6,7,8-HxCDD ND 2.09 26.0 1 0.1
1,2,3,7,8,9-HxCDD ND 1.92 26.0 1 0.1

0.1181,2,3,4,6,7,8-HpCDD 11.8 4.61 26.0 1 0.01
0.0193OCDD 64.4 1.22 52.0 1 0.0003

2,3,7,8-TCDF ND 2.61 5.20 1 0.1
1,2,3,7,8-PeCDF ND 2.04 26.0 1 0.03
2,3,4,7,8-PeCDF ND 2.02 26.0 1 0.3
1,2,3,4,7,8-HxCDF ND 1.71 26.0 1 0.1
1,2,3,6,7,8-HxCDF ND 1.50 26.0 1 0.1
1,2,3,7,8,9-HxCDF ND 2.06 26.0 1 0.1
2,3,4,6,7,8-HxCDF ND 1.64 26.0 1 0.1
1,2,3,4,6,7,8-HpCDF ND 2.27 26.0 1 0.01
1,2,3,4,7,8,9-HpCDF ND 2.56 26.0 1 0.01
OCDF ND 8.76 52.0 1 0.0003

Total TEQ 0.137
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 12:25

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 14:31
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1058mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404799
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 3.13 4.73 1
1,2,3,7,8-PeCDD ND U 3.06 23.6 1
1,2,3,4,7,8-HxCDD ND U 2.29 23.6 1
1,2,3,6,7,8-HxCDD ND U 2.39 23.6 1
1,2,3,7,8,9-HxCDD ND U 2.19 23.6 1
1,2,3,4,6,7,8-HpCDD 13.9BJK 4.11 23.6 0.85 1.000 1
OCDD 131 1.01 47.3 0.96 1.000 1

2,3,7,8-TCDF ND U 2.37 4.73 1
1,2,3,7,8-PeCDF ND U 2.30 23.6 1
2,3,4,7,8-PeCDF ND U 2.35 23.6 1
1,2,3,4,7,8-HxCDF ND U 2.31 23.6 1
1,2,3,6,7,8-HxCDF ND U 2.12 23.6 1
1,2,3,7,8,9-HxCDF ND U 2.84 23.6 1
2,3,4,6,7,8-HxCDF ND U 2.27 23.6 1
1,2,3,4,6,7,8-HpCDF ND U 1.98 23.6 1
1,2,3,4,7,8,9-HpCDF ND U 2.31 23.6 1
OCDF 15.9J 6.52 47.3 0.80 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 12:25

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 14:31
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1058mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404799
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 3.13 4.73 1

Total Penta-Dioxins ND U 3.06 23.6 1
Total Hexa-Dioxins ND U 2.29 23.6 1
Total Hepta-Dioxins ND U 4.11 23.6 1

Total Tetra-Furans ND U 2.37 4.73 1
Total Penta-Furans ND U 2.32 23.6 1
Total Hexa-Furans ND U 2.36 23.6 1
Total Hepta-Furans ND U 2.14 23.6 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 12:25

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 14:31
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1058mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404799
04/28/16

P506411
P404792

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01813C-2,3,7,8-TCDD 2000 985.205 40-135 0.7749
1.16513C-1,2,3,7,8-PeCDD 2000 1243.419 40-135 1.5662
0.99213C-1,2,3,4,7,8-HxCDD 2000 1438.056 40-135 1.2372
0.99413C-1,2,3,6,7,8-HxCDD 2000 1339.400 40-135 1.2567
1.06513C-1,2,3,4,6,7,8-HpCDD 2000 1032.070 40-135 1.0752
1.14213C-OCDD 4000 1687.787 40-135 0.8842

0.99413C-2,3,7,8-TCDF 2000 1072.710 40-135 0.7654
1.12713C-1,2,3,7,8-PeCDF 2000 1227.226 40-135 1.5561
1.15513C-2,3,4,7,8-PeCDF 2000 1219.895 40-135 1.6261
0.97313C-1,2,3,4,7,8-HxCDF 2000 1291.711 40-135 0.5165
0.97613C-1,2,3,6,7,8-HxCDF 2000 1340.527 40-135 0.5167
1.00813C-1,2,3,7,8,9-HxCDF 2000 1233.632 40-135 0.4962
0.98813C-2,3,4,6,7,8-HxCDF 2000 1341.007 40-135 0.5267
1.04013C-1,2,3,4,6,7,8-HpCDF 2000 985.778 40-135 0.4349
1.07913C-1,2,3,4,7,8,9-HpCDF 2000 1109.563 40-135 0.4455

1.01937Cl-2,3,7,8-TCDD 800 525.022 40-135 NA66

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-003Lab Code:
Sample Name: MW-4

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16 12:25

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 3.13 4.73 1 1
1,2,3,7,8-PeCDD ND 3.06 23.6 1 1
1,2,3,4,7,8-HxCDD ND 2.29 23.6 1 0.1
1,2,3,6,7,8-HxCDD ND 2.39 23.6 1 0.1
1,2,3,7,8,9-HxCDD ND 2.19 23.6 1 0.1

0.1391,2,3,4,6,7,8-HpCDD 13.9 4.11 23.6 1 0.01
0.0393OCDD 131 1.01 47.3 1 0.0003

2,3,7,8-TCDF ND 2.37 4.73 1 0.1
1,2,3,7,8-PeCDF ND 2.30 23.6 1 0.03
2,3,4,7,8-PeCDF ND 2.35 23.6 1 0.3
1,2,3,4,7,8-HxCDF ND 2.31 23.6 1 0.1
1,2,3,6,7,8-HxCDF ND 2.12 23.6 1 0.1
1,2,3,7,8,9-HxCDF ND 2.84 23.6 1 0.1
2,3,4,6,7,8-HxCDF ND 2.27 23.6 1 0.1
1,2,3,4,6,7,8-HpCDF ND 1.98 23.6 1 0.01
1,2,3,4,7,8,9-HpCDF ND 2.31 23.6 1 0.01

0.00477OCDF 15.9 6.52 47.3 1 0.0003
Total TEQ 0.183

2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-004Lab Code:
Sample Name: BD-20160912-02

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 15:20
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 929mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404800
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 2.48 5.38 1
1,2,3,7,8-PeCDD ND U 1.25 26.9 1
1,2,3,4,7,8-HxCDD ND U 1.79 26.9 1
1,2,3,6,7,8-HxCDD ND U 1.82 26.9 1
1,2,3,7,8,9-HxCDD ND U 1.69 26.9 1
1,2,3,4,6,7,8-HpCDD 5.53BJK 3.29 26.9 1.45 1.001 1
OCDD 41.2BJ 1.83 53.8 0.82 1.000 1

2,3,7,8-TCDF ND U 1.81 5.38 1
1,2,3,7,8-PeCDF ND U 1.40 26.9 1
2,3,4,7,8-PeCDF ND U 1.43 26.9 1
1,2,3,4,7,8-HxCDF ND U 1.49 26.9 1
1,2,3,6,7,8-HxCDF ND U 1.35 26.9 1
1,2,3,7,8,9-HxCDF ND U 1.77 26.9 1
2,3,4,6,7,8-HxCDF ND U 1.43 26.9 1
1,2,3,4,6,7,8-HpCDF 2.55BJK 0.938 26.9 1.26 1.000 1
1,2,3,4,7,8,9-HpCDF ND U 1.07 26.9 1
OCDF ND U 6.32 53.8 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-004Lab Code:
Sample Name: BD-20160912-02

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 15:20
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 929mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404800
04/28/16

P506411
P404792

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 2.48 5.38 1

Total Penta-Dioxins ND U 1.25 26.9 1
Total Hexa-Dioxins ND U 1.77 26.9 1
Total Hepta-Dioxins 6.74J 3.29 26.9 0.97 1

Total Tetra-Furans ND U 1.81 5.38 1
Total Penta-Furans ND U 1.42 26.9 1
Total Hexa-Furans ND U 1.49 26.9 1
Total Hepta-Furans 4.90J 1.01 26.9 1.11 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:51 PM 16-0000394616 rev 00Superset Reference:
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E1600910-004Lab Code:
Sample Name: BD-20160912-02

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/29/16 15:20
9/21/16

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 929mL Instrument Name: E-HRMS-06
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P404800
04/28/16

P506411
P404792

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01813C-2,3,7,8-TCDD 2000 1333.774 40-135 0.7767
1.16513C-1,2,3,7,8-PeCDD 2000 1613.345 40-135 1.5481
0.99213C-1,2,3,4,7,8-HxCDD 2000 1758.261 40-135 1.2588
0.99413C-1,2,3,6,7,8-HxCDD 2000 1686.196 40-135 1.2784
1.06513C-1,2,3,4,6,7,8-HpCDD 2000 1279.642 40-135 1.0464
1.14213C-OCDD 4000 2153.422 40-135 0.8854

0.99413C-2,3,7,8-TCDF 2000 1334.229 40-135 0.7567
1.12713C-1,2,3,7,8-PeCDF 2000 1564.004 40-135 1.5678
1.15513C-2,3,4,7,8-PeCDF 2000 1562.595 40-135 1.5578
0.97313C-1,2,3,4,7,8-HxCDF 2000 1564.610 40-135 0.5078
0.97613C-1,2,3,6,7,8-HxCDF 2000 1644.468 40-135 0.5182
1.00813C-1,2,3,7,8,9-HxCDF 2000 1579.322 40-135 0.5079
0.98813C-2,3,4,6,7,8-HxCDF 2000 1655.322 40-135 0.5083
1.04013C-1,2,3,4,6,7,8-HpCDF 2000 1198.739 40-135 0.4260
1.07913C-1,2,3,4,7,8,9-HpCDF 2000 1409.425 40-135 0.4270

1.01837Cl-2,3,7,8-TCDD 800 696.018 40-135 NA87

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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E1600910-004Lab Code:
Sample Name: BD-20160912-02

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

09/12/16

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/15/16 09:50

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Toxicity Equivalency Quotient

Analyte Name
Dilution
FactorMRLDLResult TEF

TEF - Adjusted
Concentration

2,3,7,8-TCDD ND 2.48 5.38 1 1
1,2,3,7,8-PeCDD ND 1.25 26.9 1 1
1,2,3,4,7,8-HxCDD ND 1.79 26.9 1 0.1
1,2,3,6,7,8-HxCDD ND 1.82 26.9 1 0.1
1,2,3,7,8,9-HxCDD ND 1.69 26.9 1 0.1

0.05531,2,3,4,6,7,8-HpCDD 5.53 3.29 26.9 1 0.01
0.0124OCDD 41.2 1.83 53.8 1 0.0003

2,3,7,8-TCDF ND 1.81 5.38 1 0.1
1,2,3,7,8-PeCDF ND 1.40 26.9 1 0.03
2,3,4,7,8-PeCDF ND 1.43 26.9 1 0.3
1,2,3,4,7,8-HxCDF ND 1.49 26.9 1 0.1
1,2,3,6,7,8-HxCDF ND 1.35 26.9 1 0.1
1,2,3,7,8,9-HxCDF ND 1.77 26.9 1 0.1
2,3,4,6,7,8-HxCDF ND 1.43 26.9 1 0.1

0.02551,2,3,4,6,7,8-HpCDF 2.55 0.938 26.9 1 0.01
1,2,3,4,7,8,9-HpCDF ND 1.07 26.9 1 0.01
OCDF ND 6.32 53.8 1 0.0003

Total TEQ 0.0932
2005 WHO TEFs, ND = 0

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1600425-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 16:02
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506411
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD ND U 1.62 5.00 1
1,2,3,7,8-PeCDD ND U 1.35 25.0 1
1,2,3,4,7,8-HxCDD ND U 0.539 25.0 1
1,2,3,6,7,8-HxCDD ND U 0.561 25.0 1
1,2,3,7,8,9-HxCDD ND U 0.517 25.0 1
1,2,3,4,6,7,8-HpCDD 3.26J 1.74 25.0 1.15 1.000 1
OCDD 9.07JK 2.63 50.0 1.22 1.000 1

2,3,7,8-TCDF ND U 1.45 5.00 1
1,2,3,7,8-PeCDF ND U 1.16 25.0 1
2,3,4,7,8-PeCDF ND U 1.21 25.0 1
1,2,3,4,7,8-HxCDF ND U 0.680 25.0 1
1,2,3,6,7,8-HxCDF 1.21JK 0.640 25.0 1.62 1.001 1
1,2,3,7,8,9-HxCDF 1.92JK 1.12 25.0 0.93 1.000 1
2,3,4,6,7,8-HxCDF 1.96J 0.695 25.0 1.06 1.000 1
1,2,3,4,6,7,8-HpCDF 2.31J 0.921 25.0 1.03 1.000 1
1,2,3,4,7,8,9-HpCDF ND U 1.36 25.0 1
OCDF ND U 4.63 50.0 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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EQ1600425-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 16:02
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506411
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins ND U 1.62 5.00 1

Total Penta-Dioxins ND U 1.35 25.0 1
Total Hexa-Dioxins ND U 0.539 25.0 1
Total Hepta-Dioxins 3.26J 1.74 25.0 1.15 1

Total Tetra-Furans ND U 1.45 5.00 1
Total Penta-Furans ND U 1.19 25.0 1
Total Hexa-Furans 1.96J 0.750 25.0 1.06 1
Total Hepta-Furans 3.75J 1.12 25.0 1.03 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:52 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-01Lab Code:
Sample Name: Method Blank

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 16:02
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506411
07/10/16

P506411
P506409

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 1123.500 40-135 0.7856
1.17213C-1,2,3,7,8-PeCDD 2000 1167.118 40-135 1.6058
0.99213C-1,2,3,4,7,8-HxCDD 2000 1708.012 40-135 1.2685
0.99313C-1,2,3,6,7,8-HxCDD 2000 1716.755 40-135 1.2686
1.06613C-1,2,3,4,6,7,8-HpCDD 2000 1127.690 40-135 1.0756
1.14213C-OCDD 4000 Y1484.913 40-135 0.8937

0.99413C-2,3,7,8-TCDF 2000 1185.934 40-135 0.7759
1.13313C-1,2,3,7,8-PeCDF 2000 1211.563 40-135 1.5761
1.16213C-2,3,4,7,8-PeCDF 2000 1176.753 40-135 1.5659
0.97213C-1,2,3,4,7,8-HxCDF 2000 1549.582 40-135 0.5177
0.97513C-1,2,3,6,7,8-HxCDF 2000 1704.971 40-135 0.5085
1.00813C-1,2,3,7,8,9-HxCDF 2000 1267.626 40-135 0.5163
0.98813C-2,3,4,6,7,8-HxCDF 2000 1609.478 40-135 0.5180
1.04113C-1,2,3,4,6,7,8-HpCDF 2000 1172.500 40-135 0.4559
1.08013C-1,2,3,4,7,8,9-HpCDF 2000 1169.669 40-135 0.4258

1.02037Cl-2,3,7,8-TCDD 800 526.943 40-135 NA66

Analytical Report
ALS Group USA, Corp. dba ALS Environmental
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Duplicate Lab Control Sample
EQ1600425-03

Lab Control Sample
EQ1600425-02

Analyte Name

E1600910
Date Analyzed:
Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Analysis Method:
Prep Method:

8290
EPA 3510C NA

pg/L
Basis:
Units:

Analysis Lot: 516772

09/28/16

Spike AmountResult % Rec % RecResult Spike Amount
% Rec 
Limits RPD RPD Limit

09/21/16Date Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

986 10001,2,3,4,6,7,8-HpCDD 255 70-130104 10001040 99 
968 10001,2,3,4,7,8-HxCDD 252 70-13095 1000948 97 
947 10001,2,3,6,7,8-HxCDD 25<1 70-13094 1000944 95 
863 10001,2,3,7,8,9-HxCDD 253 70-13083 1000834 86 

1040 10001,2,3,7,8-PeCDD 252 70-130101 10001010 104 
192 2002,3,7,8-TCDD 252 70-13098 200197 96 

2300 2000OCDD 257 70-130123 20002460 115 

1050 10001,2,3,4,6,7,8-HpCDF 255 70-130100 10001000 105 
989 10001,2,3,4,7,8,9-HpCDF 252 70-13097 1000967 99 

1090 10001,2,3,4,7,8-HxCDF 253 70-130106 10001060 109 
1030 10001,2,3,6,7,8-HxCDF 25<1 70-130102 10001020 103 
1010 10001,2,3,7,8,9-HxCDF 252 70-130103 10001030 101 
990 10001,2,3,7,8-PeCDF 25<1 70-13099 1000987 99 

1010 10002,3,4,6,7,8-HxCDF 25<1 70-130101 10001010 101 
1060 10002,3,4,7,8-PeCDF 252 70-130104 10001040 106 
209 2002,3,7,8-TCDF 255 70-13099 200198 104 

2320 2000OCDF 256 70-130109 20002180 116 

16-0000394616 rev 00Superset Reference:Printed  10/3/2016 5:25:53 PM
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EQ1600425-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 20:54
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506417
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD 197 0.996 5.00 0.76 1.001 1
1,2,3,7,8-PeCDD 1010 2.60 25.0 1.58 1.001 1
1,2,3,4,7,8-HxCDD 948 3.97 25.0 1.24 1.000 1
1,2,3,6,7,8-HxCDD 944 4.22 25.0 1.22 1.000 1
1,2,3,7,8,9-HxCDD 834 3.85 25.0 1.29 1.007 1
1,2,3,4,6,7,8-HpCDD 1040 20.0 25.0 1.03 1.000 1
OCDD 2460 11.4 50.0 0.86 1.000 1

2,3,7,8-TCDF 198 1.06 5.00 0.74 1.001 1
1,2,3,7,8-PeCDF 987 2.10 25.0 1.55 1.000 1
2,3,4,7,8-PeCDF 1040 2.24 25.0 1.56 1.001 1
1,2,3,4,7,8-HxCDF 1060 4.28 25.0 1.24 1.000 1
1,2,3,6,7,8-HxCDF 1020 4.14 25.0 1.26 1.001 1
1,2,3,7,8,9-HxCDF 1030 6.60 25.0 1.25 1.000 1
2,3,4,6,7,8-HxCDF 1010 4.52 25.0 1.24 1.000 1
1,2,3,4,6,7,8-HpCDF 1000 55.7 55.7 0.95 1.000 1
1,2,3,4,7,8,9-HpCDF 967 76.5 76.5 1.06 1.000 1
OCDF 2180 11.9 50.0 0.92 1.006 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:52 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 20:54
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506417
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins 197 0.996 5.00 0.76 1

Total Penta-Dioxins 1010 2.60 25.0 1.58 1
Total Hexa-Dioxins 2730 4.01 25.0 1.24 1
Total Hepta-Dioxins 1040 20.0 25.0 1.03 1

Total Tetra-Furans 198 1.06 5.00 0.74 1
Total Penta-Furans 2030 2.17 25.0 1.55 1
Total Hexa-Furans 4120 4.74 25.0 1.24 1
Total Hepta-Furans 1970 65.1 65.1 0.95 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:52 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-02Lab Code:
Sample Name: Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 20:54
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506417
07/10/16

P506411
P506409

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 1284.846 40-135 0.7864
1.17213C-1,2,3,7,8-PeCDD 2000 1346.347 40-135 1.5867
0.99213C-1,2,3,4,7,8-HxCDD 2000 1943.921 40-135 1.2697
0.99313C-1,2,3,6,7,8-HxCDD 2000 1896.706 40-135 1.2895
1.06613C-1,2,3,4,6,7,8-HpCDD 2000 1329.597 40-135 1.0766
1.14213C-OCDD 4000 1724.393 40-135 0.9143

0.99413C-2,3,7,8-TCDF 2000 1311.414 40-135 0.7966
1.13313C-1,2,3,7,8-PeCDF 2000 1402.230 40-135 1.5670
1.16213C-2,3,4,7,8-PeCDF 2000 1333.663 40-135 1.5667
0.97213C-1,2,3,4,7,8-HxCDF 2000 1767.581 40-135 0.5088
0.97513C-1,2,3,6,7,8-HxCDF 2000 1855.523 40-135 0.5193
1.00813C-1,2,3,7,8,9-HxCDF 2000 1504.627 40-135 0.5075
0.98813C-2,3,4,6,7,8-HxCDF 2000 1780.299 40-135 0.5089
1.04113C-1,2,3,4,6,7,8-HpCDF 2000 1316.866 40-135 0.4466
1.08013C-1,2,3,4,7,8,9-HpCDF 2000 1382.279 40-135 0.4569

1.02037Cl-2,3,7,8-TCDD 800 577.165 40-135 NA72

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:52 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 21:43
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506418
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

2,3,7,8-TCDD 192 1.09 5.00 0.74 1.001 1
1,2,3,7,8-PeCDD 1040 2.09 25.0 1.56 1.000 1
1,2,3,4,7,8-HxCDD 968 3.93 25.0 1.27 1.000 1
1,2,3,6,7,8-HxCDD 947 4.09 25.0 1.24 1.000 1
1,2,3,7,8,9-HxCDD 863 3.77 25.0 1.23 1.007 1
1,2,3,4,6,7,8-HpCDD 986 13.6 25.0 1.07 1.000 1
OCDD 2300 9.45 50.0 0.84 1.000 1

2,3,7,8-TCDF 209 0.843 5.00 0.77 1.001 1
1,2,3,7,8-PeCDF 990 1.11 25.0 1.54 1.001 1
2,3,4,7,8-PeCDF 1060 1.13 25.0 1.54 1.000 1
1,2,3,4,7,8-HxCDF 1090 2.14 25.0 1.23 1.000 1
1,2,3,6,7,8-HxCDF 1030 1.94 25.0 1.23 1.000 1
1,2,3,7,8,9-HxCDF 1010 3.21 25.0 1.21 1.000 1
2,3,4,6,7,8-HxCDF 1010 2.05 25.0 1.27 1.000 1
1,2,3,4,6,7,8-HpCDF 1050 25.9 25.9 1.03 1.000 1
1,2,3,4,7,8,9-HpCDF 989 35.2 35.2 1.01 1.000 1
OCDF 2320 5.54 50.0 0.88 1.005 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:53 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
pg/L

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 21:43
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506418
07/10/16

P506411
P506409

Native Analyte Results

Analyte Name Q
Dilution
FactorMRLEDLResult

Ion
Ratio RRT

Total Tetra-Dioxins 192 1.09 5.00 0.74 1

Total Penta-Dioxins 1040 2.09 25.0 1.56 1
Total Hexa-Dioxins 2780 3.93 25.0 1.27 1
Total Hepta-Dioxins 986 13.6 25.0 1.07 1

Total Tetra-Furans 209 0.843 5.00 0.77 1
Total Penta-Furans 2050 1.12 25.0 1.54 1
Total Hexa-Furans 4140 2.26 25.0 1.23 1
Total Hepta-Furans 2040 30.2 30.2 1.03 1

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:53 PM 16-0000394616 rev 00Superset Reference:
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EQ1600425-03Lab Code:
Sample Name: Duplicate Lab Control Sample

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

NA

NA
Percent

Basis:
Units:

8290Analysis Method:
EPA 3510CPrep Method:

09/28/16 21:43
9/21/16

NA

E1600910

Date Received:
Date Collected:

Service Request:

Water
Diamond P Ranch
Trihydro Corporation

Sample Matrix:
Project:
Client:

Date Analyzed:
Date Extracted:

Sample Amount: 1000mL Instrument Name: E-HRMS-07
GC Column: DB-5MSUI

Blank File Name:
Cal Ver. File Name:

Data File Name:
ICAL Date:

P506418
07/10/16

P506411
P506409

Labeled Standard Results

Labeled Compounds % Rec Q
Control
Limits

Conc.
Found (pg)

Spike
Conc.(pg)

Ion
Ratio RRT

1.01913C-2,3,7,8-TCDD 2000 1075.527 40-135 0.7754
1.17213C-1,2,3,7,8-PeCDD 2000 1168.003 40-135 1.5858
0.99213C-1,2,3,4,7,8-HxCDD 2000 1715.399 40-135 1.2886
0.99413C-1,2,3,6,7,8-HxCDD 2000 1779.703 40-135 1.2589
1.06613C-1,2,3,4,6,7,8-HpCDD 2000 1128.674 40-135 1.0556
1.14313C-OCDD 4000 Y1389.588 40-135 0.9335

0.99413C-2,3,7,8-TCDF 2000 1083.039 40-135 0.7854
1.13313C-1,2,3,7,8-PeCDF 2000 1186.902 40-135 1.5659
1.16313C-2,3,4,7,8-PeCDF 2000 1172.220 40-135 1.5759
0.97213C-1,2,3,4,7,8-HxCDF 2000 1585.373 40-135 0.5079
0.97513C-1,2,3,6,7,8-HxCDF 2000 1705.491 40-135 0.5185
1.00813C-1,2,3,7,8,9-HxCDF 2000 1365.055 40-135 0.5068
0.98813C-2,3,4,6,7,8-HxCDF 2000 1641.639 40-135 0.5182
1.04113C-1,2,3,4,6,7,8-HpCDF 2000 1156.528 40-135 0.4458
1.08013C-1,2,3,4,7,8,9-HpCDF 2000 1231.882 40-135 0.4462

1.02037Cl-2,3,7,8-TCDD 800 490.534 40-135 NA61

Analytical Report
ALS Group USA, Corp. dba ALS Environmental

Printed  10/3/2016 5:25:53 PM 16-0000394616 rev 00Superset Reference:
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$300.00

$0.00

$300.00

07/11/2016

11976

Amount Due:

Amount Received:

Invoice Total:

Purchase Order:

Invoice Date:

Invoice Number:

H13197Account Number:

Remit To:

Billings, MT 59107-0975
PO Box 30975
Energy Laboratories, Inc.

H131970000119760000300000000055245

Detach and Return Stub with Payment

Bill To: Trihydro-Laramie
Attn: Accounts Payable

1252 Commerce Dr

Laramie, WY 82070-7000

From:

INVOICE

Invoice Date: Jul 11, 2016

Purchase Order:

Account Number:

Invoice No.:  11976

H13197

Net 30

Project Name: Diamond P Ranch
Quote Id: 1141

H16060524Work Order:

Item Discount PriceRushTest Price TotalQty

Soil Samples
3 $33.00$11.00$11.00Digestion, Mercury by CVAA

3 $33.00$11.00$11.00Digestion, Total Metals

3 $24.00$8.00$8.00Mercury in Solid By CVAA

3 $210.00$70.00$70.00Metals by ICP/ICPMS, Total

TotalQTYPriceItem

H16060524Work Order:
MISCELLANEOUS CHARGE SUMMARY:

$0.00

Comments:

$300.00

$0.00

AMOUNT DUE:

Amount Received:

Subtotal: $300.00

Misc Charges:

$300.00INVOICE TOTAL:

$0.00



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16060524-001 DIAP-BKFL-TPSL 06/23/16 10:30 06/28/16 Soil Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Percent Moisture
Digestion, Total Metals 
Digestion, Mercury by CVAA
Soil Preparation

H16060524-002 DIAP-BKFL-DITCH 06/27/16 11:10 06/28/16 Soil Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Percent Moisture
Digestion, Total Metals 
Digestion, Mercury by CVAA

H16060524-003 DIAP-BKFL-POND 06/27/16 11:30 06/28/16 Soil Same As Above

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16060524

1252 Commerce Dr
Laramie, WY  82070-7000

July 08, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 3 samples for Trihydro-Laramie on 6/28/2016 for analysis.

Page 1 of 11



LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16060524-001
Client Sample ID: DIAP-BKFL-TPSL

Collection Date: 06/23/16 10:30

Matrix: Soil

Report Date: 07/08/16

DateReceived: 06/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/03/16 10:02 / rgk0.2wt%3.7Moisture D2974

3050 EXTRACTABLE METALS

07/02/16 03:21 / dck5mg/kg-dry37Arsenic SW6020
07/05/16 17:05 / sld5mg/kg-dry165Barium SW6010B
07/02/16 03:21 / dck1mg/kg-dry1Cadmium SW6020
07/02/16 03:21 / dck5mg/kg-dry27Chromium SW6020
07/02/16 03:21 / dck5mg/kg-dry20Lead SW6020
07/02/16 03:21 / dck1mg/kg-dryNDSelenium SW6020
07/02/16 03:21 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

07/01/16 11:51 / rgk0.50mg/kg-dryNDMercury SW7471B

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 2 of 11



LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16060524-002
Client Sample ID: DIAP-BKFL-DITCH

Collection Date: 06/27/16 11:10

Matrix: Soil

Report Date: 07/08/16

DateReceived: 06/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/03/16 10:02 / rgk0.2wt%3.8Moisture D2974

3050 EXTRACTABLE METALS

07/02/16 03:37 / dck5mg/kg-dry5Arsenic SW6020
07/05/16 17:30 / sld5mg/kg-dry142Barium SW6010B
07/02/16 03:37 / dck1mg/kg-dryNDCadmium SW6020
07/02/16 03:37 / dck5mg/kg-dry27Chromium SW6020
07/02/16 03:37 / dck5mg/kg-dry14Lead SW6020
07/02/16 03:37 / dck1mg/kg-dryNDSelenium SW6020
07/02/16 03:37 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

07/01/16 11:59 / rgk0.50mg/kg-dryNDMercury SW7471B

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16060524-003
Client Sample ID: DIAP-BKFL-POND

Collection Date: 06/27/16 11:30

Matrix: Soil

Report Date: 07/08/16

DateReceived: 06/28/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/03/16 10:02 / rgk0.2wt%6.2Moisture D2974

3050 EXTRACTABLE METALS

07/02/16 03:41 / dck5mg/kg-dry6Arsenic SW6020
07/05/16 17:34 / sld5mg/kg-dry179Barium SW6010B
07/02/16 03:41 / dck1mg/kg-dryNDCadmium SW6020
07/02/16 03:41 / dck5mg/kg-dry24Chromium SW6020
07/02/16 03:41 / dck5mg/kg-dry17Lead SW6020
07/02/16 03:41 / dck1mg/kg-dryNDSelenium SW6020
07/02/16 03:41 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

07/01/16 12:01 / rgk0.50mg/kg-dryNDMercury SW7471B

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16060524

QA/QC Summary Report

07/08/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: D2974 Batch: R116497

Lab ID: H16060524-001ADUP 07/03/16 10:02Sample Duplicate Run: SOIL DRYING OVEN 2_16070
Moisture 200.20 6.13.46 wt%

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16060524

QA/QC Summary Report

07/08/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6010B Analytical Run: ICP2-HE_160705B

Lab ID: ICV 07/05/16 10:41Initial Calibration Verification Standard
Barium 99 90 1100.100.795 mg/L

Lab ID: ICSA 07/05/16 11:20Interference Check Sample A
Barium 0 00.10-0.000370 mg/L

Lab ID: ICSAB 07/05/16 11:24Interference Check Sample AB
Barium 101 80 1200.100.503 mg/L

Method: SW6010B Batch: 33457

Lab ID: MB-33457 07/05/16 16:04Method Blank Run: ICP2-HE_160705B
Barium 0.02ND mg/kg

Lab ID: LFB-33457 07/05/16 16:07Laboratory Fortified Blank Run: ICP2-HE_160705B
Barium 91 80 1201.045.0 mg/kg

Lab ID: LCS-33457 07/05/16 16:11Laboratory Control Sample Run: ICP2-HE_160705B
Barium 97 78.6 112.81.0181 mg/kg

Lab ID: H16060495-001APDS 07/05/16 16:51Post Digestion/Distillation Spike Run: ICP2-HE_160705B
Barium 86 75 1251.0686 mg/kg-dry

Lab ID: H16060495-001AMS 07/05/16 16:54Sample Matrix Spike Run: ICP2-HE_160705B
Barium 75 1251.0504 mg/kg-dry A

Lab ID: H16060495-001AMSD 07/05/16 16:58Sample Matrix Spike Duplicate Run: ICP2-HE_160705B
Barium 75 125 201.0 3.7486 mg/kg-dry A

Lab ID: H16060524-001APDS 07/05/16 17:19Post Digestion/Distillation Spike Run: ICP2-HE_160705B
Barium 89 75 1251.0401 mg/kg-dry

Lab ID: H16060524-001AMS 07/05/16 17:23Sample Matrix Spike Run: ICP2-HE_160705B
Barium 93 75 1251.0213 mg/kg-dry

Lab ID: H16060524-001AMSD 07/05/16 17:27Sample Matrix Spike Duplicate Run: ICP2-HE_160705B
Barium 121 75 125 201.0 6.6228 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16060524

QA/QC Summary Report

07/08/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS204-B_160701B

Lab ID: ICV STD 07/02/16 00:56Initial Calibration Verification Standard6
Arsenic 99 90 1100.00100.0596 mg/L
Cadmium 100 90 1100.00100.0299 mg/L
Chromium 100 90 1100.00100.0598 mg/L
Lead 98 90 1100.00100.0586 mg/L
Selenium 101 90 1100.00100.0609 mg/L
Silver 98 90 1100.00100.0293 mg/L

Method: SW6020 Batch: 33457

Lab ID: MB-33457 07/02/16 02:04Method Blank Run: ICPMS204-B_160701B6
Arsenic 0.05ND mg/kg
Cadmium 0.2ND mg/kg
Chromium 0.8ND mg/kg
Lead 0.10ND mg/kg
Selenium 0.2ND mg/kg
Silver 0.052 mg/kg

Lab ID: LCS-33457 07/02/16 02:08Laboratory Control Sample Run: ICPMS204-B_160701B6
Arsenic 89 71.4 105.11.0174 mg/kg
Cadmium 101 73.9 106.11.099.9 mg/kg
Chromium 105 73.5 108.51.0122 mg/kg
Lead 103 74.4 108.61.0108 mg/kg
Selenium 99 71.2 110.21.0201 mg/kg
Silver 101 70.8 111.91.044.4 mg/kg

Lab ID: LFB-33457 07/02/16 02:11Laboratory Fortified Blank Run: ICPMS204-B_160701B6
Arsenic 91 80 1201.045.5 mg/kg
Cadmium 90 80 1201.022.4 mg/kg
Chromium 94 80 1201.046.5 mg/kg
Lead 90 80 1201.045.0 mg/kg
Selenium 90 80 1201.044.8 mg/kg
Silver 91 80 1201.024.8 mg/kg

Lab ID: H16060524-001APDS 07/02/16 03:28Post Digestion/Distillation Spike Run: ICPMS204-B_160701B6
Arsenic 94 75 1251.0525 mg/kg-dry
Cadmium 94 75 1251.0245 mg/kg-dry
Chromium 98 75 1251.0535 mg/kg-dry
Lead 101 75 1251.0543 mg/kg-dry
Selenium 89 75 1251.0459 mg/kg-dry
Silver 77 75 1251.0199 mg/kg-dry

Lab ID: H16060524-001AMS 07/02/16 03:31Sample Matrix Spike Run: ICPMS204-B_160701B6
Arsenic 124 75 1251.0101 mg/kg-dry
Cadmium 93 75 1251.025.3 mg/kg-dry
Chromium 96 75 1251.077.3 mg/kg-dry
Lead 93 75 1251.068.4 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16060524

QA/QC Summary Report

07/08/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Batch: 33457

Lab ID: H16060524-001AMS 07/02/16 03:31Sample Matrix Spike Run: ICPMS204-B_160701B6
Selenium 91 75 1251.047.5 mg/kg-dry
Silver 102 75 1251.027.4 mg/kg-dry

Lab ID: H16060524-001AMSD 07/02/16 03:34Sample Matrix Spike Duplicate Run: ICPMS204-B_160701B6
Arsenic 100 75 125 201.0 1389.2 mg/kg-dry
Cadmium 94 75 125 201.0 0.225.4 mg/kg-dry
Chromium 100 75 125 201.0 2.179.0 mg/kg-dry
Lead 91 75 125 201.0 1.667.3 mg/kg-dry
Selenium 92 75 125 201.0 0.847.9 mg/kg-dry
Silver 97 75 125 201.0 4.526.2 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16060524

QA/QC Summary Report

07/08/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW7471B Analytical Run: HGCV201-H_160701A

Lab ID: ICV 07/01/16 11:34Initial Calibration Verification Standard
Mercury 100 90 1100.500.00100 mg/kg

Lab ID: CCV 07/01/16 11:36Continuing Calibration Verification Standard
Mercury 101 90 1100.500.0025 mg/kg

Method: SW7471B Batch: 33471

Lab ID: MB-33471 07/01/16 11:40Method Blank Run: HGCV201-H_160701A
Mercury 0.010ND mg/kg

Lab ID: LFB-33471 07/01/16 11:49Laboratory Fortified Blank Run: HGCV201-H_160701A
Mercury 115 80 1200.500.23 mg/kg

Lab ID: H16060524-001AMS 07/01/16 11:55Sample Matrix Spike Run: HGCV201-H_160701A
Mercury 111 80 1200.500.29 mg/kg-dry

Lab ID: H16060524-001AMSD 07/01/16 11:57Sample Matrix Spike Duplicate Run: HGCV201-H_160701A
Mercury 112 80 120 200.500.30 mg/kg-dry

Lab ID: LCS-33471 07/01/16 12:13Laboratory Control Sample Run: HGCV201-H_160701A
Mercury 118 71 126.40.505.9 mg/kg

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable R

R

4.2°C  On Ice

6/28/2016Tracy L. Lorash

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\sdull

6/29/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Relinquished time from client does not match received time by laboratory.  tl 6/28/16

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16060524
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ANALYTICAL SUMMARY REPORT

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

H16070159-001 DIAP-S-EAST (0-2) 07/11/16 6:00 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16070159-002 DIAP-SS-East (2-20) 07/11/16 6:05 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction

H16070159-003 DIAP-S-SOUTH (0-2) 07/11/16 6:10 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16070159

1252 Commerce Dr
Laramie, WY  82070-7000

July 28, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 9 samples for Trihydro-Laramie on 7/11/2016 for analysis.
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ANALYTICAL SUMMARY REPORT

H16070159-004 DIAP-SS-SOUTH (2-20) 07/11/16 6:15 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction

H16070159-005 DIAP-S-WEST (0-2) 07/11/16 6:20 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16070159-006 DIAP-SS-WEST (2-20) 07/11/16 6:25 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction

H16070159-007 DIAP-S-NORTH (0-2) 07/11/16 6:30 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Report Approved By:

H16070159-008 DIAP-SS-NORTH (2-20) 07/11/16 6:35 07/11/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Percent Moisture
Sonication Extraction

H16070159-009 BD-20160711 07/11/16 6:00 07/11/16 Soil Same As Above
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Project: Diamond P Ranch
CLIENT: Trihydro-Laramie

Work Order: H16070159 CASE NARRATIVE

07/28/16Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.

Samples for Dioxin analysis were submitted to Pace Analytical.  Attached are the results.  wj 7/22/16
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-001
Client Sample ID: DIAP-S-EAST (0-2)

Collection Date: 07/11/16 06:00

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%31.8Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 07/15/16 07:11 / JRS15mg/kg-dry1790Total Extractable Hydrocarbons SW8015M200
07/15/16 07:11 / JRS40-140%REC68.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 07:50 / JRS15mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 07:50 / JRS15mg/kg-dry817C19 to C36 Aliphatics MA-EPH20000
07/22/16 07:50 / JRS40-140%REC61.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 08:32 / JRS15mg/kg-dry159C11 to C22 Aromatics MA-EPH400
07/22/16 08:32 / JRS15mg/kg-dry1020Total Extractable Hydrocarbons MA-EPH2500
07/22/16 08:32 / JRS40-140%REC76.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 08:32 / JRS40-140%REC81.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 08:32 / JRS40-140%REC66.0    Surr: o-Terphenyl MA-EPH

SEMI-VOLATILE ORGANIC COMPOUNDS

07/20/16 17:59 / eli-b0.0048mg/kg-dryND2-Methylnaphthalene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dryNDAcenaphthene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dryNDAcenaphthylene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.0078Anthracene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.019Benzo(a)anthracene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.024Benzo(a)pyrene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.064Benzo(b)fluoranthene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.089Benzo(g,h,i)perylene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.050Benzo(k)fluoranthene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.039Chrysene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.037Dibenzo(a,h)anthracene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.054Fluoranthene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dryNDFluorene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.13Indeno(1,2,3-cd)pyrene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dryNDNaphthalene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.014Phenanthrene SW8270C
07/20/16 17:59 / eli-b0.0048mg/kg-dry0.056Pyrene SW8270C
07/20/16 17:59 / eli-b47-110%REC67.0    Surr: 2-Fluorobiphenyl SW8270C
07/20/16 17:59 / eli-b43-105%REC63.0    Surr: Nitrobenzene-d5 SW8270C
07/20/16 17:59 / eli-b51-117%REC78.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

07/20/16 11:53 / eli-b0.059mg/kg-dry1.2Pentachlorophenol SW8151A
07/19/16 20:22 / eli-b45-117%REC51.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-002
Client Sample ID: DIAP-SS-East (2-20)

Collection Date: 07/11/16 06:05

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%15.1Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 07/15/16 03:56 / JRS12mg/kg-dry494Total Extractable Hydrocarbons SW8015M200
07/15/16 03:56 / JRS40-140%REC90.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 09:15 / JRS12mg/kg-dry58C9 to C18 Aliphatics MA-EPH200
07/22/16 09:15 / JRS12mg/kg-dry294C19 to C36 Aliphatics MA-EPH20000
07/22/16 09:15 / JRS40-140%REC96.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 09:58 / JRS12mg/kg-dry39C11 to C22 Aromatics MA-EPH400
07/22/16 09:58 / JRS12mg/kg-dry411Total Extractable Hydrocarbons MA-EPH2500
07/22/16 09:58 / JRS40-140%REC57.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 09:58 / JRS40-140%REC81.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 09:58 / JRS40-140%REC93.0    Surr: o-Terphenyl MA-EPH

HERBICIDES, CHLORINATED

07/20/16 10:48 / eli-b0.46mg/kg-dry11Pentachlorophenol SW8151A
07/19/16 15:59 / eli-b45-117%REC63.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-003
Client Sample ID: DIAP-S-SOUTH (0-2)

Collection Date: 07/11/16 06:10

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%19.3Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

07/15/16 03:07 / JRS12mg/kg-dry59Total Extractable Hydrocarbons SW8015M200
07/15/16 03:07 / JRS40-140%REC85.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 10:41 / JRS12mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 10:41 / JRS12mg/kg-dryNDC19 to C36 Aliphatics MA-EPH20000
07/22/16 10:41 / JRS40-140%REC78.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 11:24 / JRS12mg/kg-dryNDC11 to C22 Aromatics MA-EPH400
07/22/16 11:24 / JRS12mg/kg-dry14Total Extractable Hydrocarbons MA-EPH2500
07/22/16 11:24 / JRS40-140%REC70.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 11:24 / JRS40-140%REC87.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 11:24 / JRS40-140%REC79.0    Surr: o-Terphenyl MA-EPH

- A significant portion of the hydrocarbons measured in the EPH Screening analysis were not recovered from the silica gel fractionation cartridge.  Silica gel 
can act as a cleanup media for non-petroleum hydrocarbons.

SEMI-VOLATILE ORGANIC COMPOUNDS

07/20/16 18:29 / eli-b0.0042mg/kg-dryND2-Methylnaphthalene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDAcenaphthene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDAcenaphthylene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDAnthracene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.0063Benzo(a)anthracene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.014Benzo(a)pyrene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.019Benzo(b)fluoranthene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.0076Benzo(g,h,i)perylene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDBenzo(k)fluoranthene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.0068Chrysene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.0080Dibenzo(a,h)anthracene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.011Fluoranthene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDFluorene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.024Indeno(1,2,3-cd)pyrene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDNaphthalene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dryNDPhenanthrene SW8270C
07/20/16 18:29 / eli-b0.0042mg/kg-dry0.011Pyrene SW8270C
07/20/16 18:29 / eli-b47-110%REC81.0    Surr: 2-Fluorobiphenyl SW8270C
07/20/16 18:29 / eli-b43-105%REC70.0    Surr: Nitrobenzene-d5 SW8270C
07/20/16 18:29 / eli-b51-117%REC101    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

07/20/16 14:04 / eli-b0.010mg/kg-dry0.49Pentachlorophenol SW8151A
07/19/16 16:32 / eli-b45-117%REC52.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-004
Client Sample ID: DIAP-SS-SOUTH (2-20)

Collection Date: 07/11/16 06:15

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%18.2Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

07/15/16 02:19 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons SW8015M200
07/15/16 02:19 / JRS40-140%REC78.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/26/16 12:06 / JRS24mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/26/16 12:06 / JRS24mg/kg-dryNDC19 to C36 Aliphatics MA-EPH20000
07/26/16 12:06 / JRS40-140%REC78.0    Surr: 1-Chloro-octadecane MA-EPH

07/26/16 12:49 / JRS24mg/kg-dryNDC11 to C22 Aromatics MA-EPH400
07/26/16 12:49 / JRS24mg/kg-dryNDTotal Extractable Hydrocarbons MA-EPH2500
07/26/16 12:49 / JRS40-140%REC55.0    Surr: 2-Bromonaphthalene MA-EPH
07/26/16 12:49 / JRS40-140%REC76.0    Surr: 2-Fluorobiphenyl MA-EPH
07/26/16 12:49 / JRS40-140%REC73.0    Surr: o-Terphenyl MA-EPH

HERBICIDES, CHLORINATED

07/20/16 14:37 / eli-b0.0024mg/kg-dry0.16Pentachlorophenol SW8151A
07/20/16 14:37 / eli-b45-117%REC67.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-005
Client Sample ID: DIAP-S-WEST (0-2)

Collection Date: 07/11/16 06:20

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%8.5Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

07/15/16 01:31 / JRS11mg/kg-dry18Total Extractable Hydrocarbons SW8015M200
07/15/16 01:31 / JRS40-140%REC90.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 15:00 / JRS11mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 15:00 / JRS11mg/kg-dryNDC19 to C36 Aliphatics MA-EPH20000
07/22/16 15:00 / JRS40-140%REC81.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 15:43 / JRS11mg/kg-dryNDC11 to C22 Aromatics MA-EPH400
07/22/16 15:43 / JRS11mg/kg-dryNDTotal Extractable Hydrocarbons MA-EPH2500
07/22/16 15:43 / JRS40-140%REC78.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 15:43 / JRS40-140%REC81.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 15:43 / JRS40-140%REC79.0    Surr: o-Terphenyl MA-EPH

- A significant portion of the hydrocarbons measured in the EPH Screening analysis were not recovered from the silica gel fractionation cartridge.  Silica gel 
can act as a cleanup media for non-petroleum hydrocarbons.

SEMI-VOLATILE ORGANIC COMPOUNDS

07/19/16 01:52 / eli-b0.0036mg/kg-dryND2-Methylnaphthalene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDAcenaphthene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDAcenaphthylene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDAnthracene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0062Benzo(a)anthracene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0091Benzo(a)pyrene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.013Benzo(b)fluoranthene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0066Benzo(g,h,i)perylene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0077Benzo(k)fluoranthene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0051Chrysene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDDibenzo(a,h)anthracene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.013Fluoranthene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDFluorene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0091Indeno(1,2,3-cd)pyrene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDNaphthalene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dryNDPhenanthrene SW8270C
07/19/16 01:52 / eli-b0.0036mg/kg-dry0.0095Pyrene SW8270C
07/19/16 01:52 / eli-b47-110%REC82.0    Surr: 2-Fluorobiphenyl SW8270C
07/19/16 01:52 / eli-b43-105%REC71.0    Surr: Nitrobenzene-d5 SW8270C
07/19/16 01:52 / eli-b51-117%REC97.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

07/20/16 16:48 / eli-b0.0022mg/kg-dry0.018Pentachlorophenol SW8151A
07/20/16 16:48 / eli-b45-117%REC70.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-006
Client Sample ID: DIAP-SS-WEST (2-20)

Collection Date: 07/11/16 06:25

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%14.5Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

07/15/16 05:33 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons SW8015M200
07/15/16 05:33 / JRS40-140%REC88.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 16:27 / JRS12mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 16:27 / JRS12mg/kg-dryNDC19 to C36 Aliphatics MA-EPH20000
07/22/16 16:27 / JRS40-140%REC81.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 17:10 / JRS12mg/kg-dryNDC11 to C22 Aromatics MA-EPH400
07/22/16 17:10 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons MA-EPH2500
07/22/16 17:10 / JRS40-140%REC67.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 17:10 / JRS40-140%REC85.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 17:10 / JRS40-140%REC82.0    Surr: o-Terphenyl MA-EPH

HERBICIDES, CHLORINATED

07/20/16 13:31 / eli-b0.012mg/kg-dry0.47Pentachlorophenol SW8151A
07/19/16 18:11 / eli-b45-117%REC60.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-007
Client Sample ID: DIAP-S-NORTH (0-2)

Collection Date: 07/11/16 06:30

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%21.0Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 07/18/16 21:53 / JRS13mg/kg-dry248Total Extractable Hydrocarbons SW8015M200
07/18/16 21:53 / JRS40-140%REC86.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 17:53 / JRS13mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 17:53 / JRS13mg/kg-dry71C19 to C36 Aliphatics MA-EPH20000
07/22/16 17:53 / JRS40-140%REC81.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 18:36 / JRS13mg/kg-dry43C11 to C22 Aromatics MA-EPH400
07/22/16 18:36 / JRS13mg/kg-dry124Total Extractable Hydrocarbons MA-EPH2500
07/22/16 18:36 / JRS40-140%REC80.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 18:36 / JRS40-140%REC85.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 18:36 / JRS40-140%REC87.0    Surr: o-Terphenyl MA-EPH

SEMI-VOLATILE ORGANIC COMPOUNDS

07/19/16 02:22 / eli-b0.0042mg/kg-dryND2-Methylnaphthalene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dryNDAcenaphthene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dryNDAcenaphthylene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.017Anthracene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.091Benzo(a)anthracene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.14Benzo(a)pyrene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.20Benzo(b)fluoranthene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.055Benzo(g,h,i)perylene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.057Benzo(k)fluoranthene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.10Chrysene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.033Dibenzo(a,h)anthracene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.20Fluoranthene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dryNDFluorene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.19Indeno(1,2,3-cd)pyrene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dryNDNaphthalene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.056Phenanthrene SW8270C
07/19/16 02:22 / eli-b0.0042mg/kg-dry0.21Pyrene SW8270C
07/19/16 02:22 / eli-b47-110%REC87.0    Surr: 2-Fluorobiphenyl SW8270C
07/19/16 02:22 / eli-b43-105%REC72.0    Surr: Nitrobenzene-d5 SW8270C
07/19/16 02:22 / eli-b51-117%REC102    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

07/20/16 15:43 / eli-b0.0025mg/kg-dry0.19Pentachlorophenol SW8151A
07/20/16 15:43 / eli-b45-117%REC69.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-008
Client Sample ID: DIAP-SS-NORTH (2-20)

Collection Date: 07/11/16 06:35

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%15.2Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

07/15/16 00:42 / JRS12mg/kg-dry23Total Extractable Hydrocarbons SW8015M200
07/15/16 00:42 / JRS40-140%REC91.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 19:18 / JRS12mg/kg-dryNDC9 to C18 Aliphatics MA-EPH200
07/22/16 19:18 / JRS12mg/kg-dryNDC19 to C36 Aliphatics MA-EPH20000
07/22/16 19:18 / JRS40-140%REC85.0    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 20:01 / JRS12mg/kg-dryNDC11 to C22 Aromatics MA-EPH400
07/22/16 20:01 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons MA-EPH2500
07/22/16 20:01 / JRS40-140%REC66.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 20:01 / JRS40-140%REC83.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 20:01 / JRS40-140%REC88.0    Surr: o-Terphenyl MA-EPH

- A significant portion of the hydrocarbons measured in the EPH Screening analysis were not recovered from the silica gel fractionation cartridge.  Silica gel 
can act as a cleanup media for non-petroleum hydrocarbons.

HERBICIDES, CHLORINATED

07/20/16 15:10 / eli-b0.0024mg/kg-dry0.19Pentachlorophenol SW8151A
07/20/16 15:10 / eli-b45-117%REC72.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16070159-009
Client Sample ID: BD-20160711

Collection Date: 07/11/16 06:00

Matrix: Soil

Report Date: 07/28/16

DateReceived: 07/11/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

07/13/16 16:56 / tjb0.2wt%14.9Moisture D2974

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 07/15/16 04:45 / JRS12mg/kg-dry1240Total Extractable Hydrocarbons SW8015M200
07/15/16 04:45 / JRS40-140%REC82.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

07/22/16 20:44 / JRS12mg/kg-dry173C9 to C18 Aliphatics MA-EPH200
07/22/16 20:44 / JRS12mg/kg-dry764C19 to C36 Aliphatics MA-EPH20000
07/22/16 20:44 / JRS40-140%REC102    Surr: 1-Chloro-octadecane MA-EPH

07/22/16 21:27 / JRS12mg/kg-dry159C11 to C22 Aromatics MA-EPH400
07/22/16 21:27 / JRS12mg/kg-dry1160Total Extractable Hydrocarbons MA-EPH2500
07/22/16 21:27 / JRS40-140%REC75.0    Surr: 2-Bromonaphthalene MA-EPH
07/22/16 21:27 / JRS40-140%REC84.0    Surr: 2-Fluorobiphenyl MA-EPH
07/22/16 21:27 / JRS40-140%REC86.0    Surr: o-Terphenyl MA-EPH

HERBICIDES, CHLORINATED

07/20/16 11:21 / eli-b0.47mg/kg-dry15Pentachlorophenol SW8151A
07/19/16 19:49 / eli-b45-117%REC69.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: D2974 Batch: R116770

Lab ID: H16070159-009ADUP 07/13/16 16:56Sample Duplicate Run: EXTRACT OV 2_160713A
Moisture 200.20 5.214.1 wt%

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 33677

Lab ID: MB-33677-33547 07/20/16 12:35Method Blank Run: HHP_160720A20
C11 to C22 Aromatics 10ND mg/kg-dry
Total Extractable Hydrocarbons 10ND mg/kg-dry
Naphthalene 0.17ND mg/kg-dry
2-MethylNaphthalene 0.17ND mg/kg-dry
Acenaphthylene 0.17ND mg/kg-dry
Acenaphthene 0.17ND mg/kg-dry
Fluorene 0.17ND mg/kg-dry
Phenanthrene 0.17ND mg/kg-dry
Anthracene 0.17ND mg/kg-dry
Fluoranthene 0.17ND mg/kg-dry
Pyrene 0.17ND mg/kg-dry
Benzo(a)Anthracene 0.17ND mg/kg-dry
Chrysene 0.17ND mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 0.17ND mg/kg-dry
Benzo(a)Pyrene 0.17ND mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 0.17ND mg/kg-dry
Benzo(g,h,I)perylene 0.17ND mg/kg-dry
    Surr: 2-Bromonaphthalene 77 40 1400.17
    Surr: 2-Fluorobiphenyl 78 40 1400.17
    Surr: o-Terphenyl 92 40 1400.17

Lab ID: MB-33677-33547 07/21/16 16:05Method Blank Run: HHP_160721A3
C9 to C18 Aliphatics 10ND mg/kg-dry
C19 to C36 Aliphatics 10ND mg/kg-dry
    Surr: 1-Chloro-octadecane 89 40 1400.17

Lab ID: LCS-33677-33547 07/22/16 02:07Laboratory Control Sample Run: HHP_160721A17
C9 to C18 Aliphatics 62 40 1401024.9 mg/kg-dry
C19 to C36 Aliphatics 78 40 1401041.8 mg/kg-dry
n-Nonane 31 30 1400.172.06 mg/kg-dry
n-Decane 45 40 1400.172.98 mg/kg-dry
n-Dodecane 56 40 1400.173.72 mg/kg-dry
n-Tetradecane 67 40 1400.174.44 mg/kg-dry
n-Hexadecane 70 40 1400.174.68 mg/kg-dry
n-Octadecane 76 40 1400.175.06 mg/kg-dry
n-Nonadecane 79 40 1400.175.26 mg/kg-dry
n-Eicosane 81 40 1400.175.37 mg/kg-dry
n-Docosane 81 40 1400.175.41 mg/kg-dry
n-Tetracosane 83 40 1400.175.55 mg/kg-dry
n-Hexacosane 84 40 1400.175.62 mg/kg-dry
n-Octacosane 82 40 1400.175.46 mg/kg-dry
n-Triacontane 87 40 1400.175.79 mg/kg-dry
n-Hexatriacontane 45 40 1400.173.02 mg/kg-dry
    Surr: 1-Chloro-octadecane 79 40 1400.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 33677

Lab ID: H16070009-006AMS 07/22/16 04:58Sample Matrix Spike Run: HHP_160721A17
C9 to C18 Aliphatics -172 40 140112490 mg/kg-dry S
C19 to C36 Aliphatics -259 40 140112160 mg/kg-dry S
n-Nonane 48 30 1400.183.44 mg/kg-dry
n-Decane 198 40 1400.1814.3 mg/kg-dry S
n-Dodecane 459 40 1400.1833.0 mg/kg-dry S
n-Tetradecane 653 40 1400.1847.0 mg/kg-dry S
n-Hexadecane 506 40 1400.1836.4 mg/kg-dry S
n-Octadecane 373 40 1400.1826.8 mg/kg-dry S
n-Nonadecane 393 40 1400.1828.3 mg/kg-dry S
n-Eicosane 305 40 1400.1822.0 mg/kg-dry S
n-Docosane 194 40 1400.1814.0 mg/kg-dry S
n-Tetracosane 132 40 1400.189.50 mg/kg-dry
n-Hexacosane 116 40 1400.188.33 mg/kg-dry
n-Octacosane 90 40 1400.186.48 mg/kg-dry
n-Triacontane 87 40 1400.186.25 mg/kg-dry
n-Hexatriacontane 82 40 1400.185.90 mg/kg-dry
    Surr: 1-Chloro-octadecane 259 40 1400.18 S

Lab ID: H16070009-006AMSD 07/22/16 06:24Sample Matrix Spike Duplicate Run: HHP_160721A17
C9 to C18 Aliphatics 671 40 140 2011 142860 mg/kg-dry S
C19 to C36 Aliphatics 62 40 140 2011 8.22350 mg/kg-dry
n-Nonane 54 30 140 300.18 133.91 mg/kg-dry
n-Decane 219 40 140 200.18 1015.8 mg/kg-dry S
n-Dodecane 520 40 140 200.18 1237.4 mg/kg-dry S
n-Tetradecane 762 40 140 200.18 1554.8 mg/kg-dry S
n-Hexadecane 541 40 140 200.18 6.538.9 mg/kg-dry S
n-Octadecane 395 40 140 200.18 5.728.4 mg/kg-dry S
n-Nonadecane 424 40 140 200.18 7.430.5 mg/kg-dry S
n-Eicosane 329 40 140 200.18 7.523.7 mg/kg-dry S
n-Docosane 206 40 140 200.18 5.914.8 mg/kg-dry S
n-Tetracosane 142 40 140 200.18 7.010.2 mg/kg-dry S
n-Hexacosane 120 40 140 200.18 3.48.62 mg/kg-dry
n-Octacosane 95 40 140 200.18 5.66.85 mg/kg-dry
n-Triacontane 94 40 140 200.18 7.46.73 mg/kg-dry
n-Hexatriacontane 85 40 140 200.18 3.16.08 mg/kg-dry
    Surr: 1-Chloro-octadecane 277 40 1400.18 S

Lab ID: LCS-33677-33547 07/22/16 02:50Laboratory Control Sample Run: HHP_160721A19
C11 to C22 Aromatics 80 40 1401091.1 mg/kg-dry
Naphthalene 65 40 1400.174.32 mg/kg-dry
2-MethylNaphthalene 63 40 1400.174.20 mg/kg-dry
Acenaphthylene 73 40 1400.174.87 mg/kg-dry
Acenaphthene 77 40 1400.175.14 mg/kg-dry
Fluorene 69 40 1400.174.62 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 33677

Lab ID: LCS-33677-33547 07/22/16 02:50Laboratory Control Sample Run: HHP_160721A19
Phenanthrene 79 40 1400.175.27 mg/kg-dry
Anthracene 83 40 1400.175.53 mg/kg-dry
Fluoranthene 87 40 1400.175.78 mg/kg-dry
Pyrene 85 40 1400.175.69 mg/kg-dry
Benzo(a)Anthracene 84 40 1400.175.59 mg/kg-dry
Chrysene 59 40 1400.173.93 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 89 40 1400.1711.8 mg/kg-dry
Benzo(a)Pyrene 87 40 1400.175.82 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 81 40 1400.1710.7 mg/kg-dry
Benzo(g,h,I)perylene 83 40 1400.175.52 mg/kg-dry
    Surr: 2-Bromonaphthalene 57 40 1400.17
    Surr: 2-Fluorobiphenyl 81 40 1400.17
    Surr: o-Terphenyl 84 40 1400.17

Lab ID: H16070009-006AMS 07/22/16 05:41Sample Matrix Spike Run: HHP_160721A19
C11 to C22 Aromatics -59 40 14011839 mg/kg-dry S
Naphthalene -47 40 1400.180.271 mg/kg-dry S
2-MethylNaphthalene 119 40 1400.1815.2 mg/kg-dry
Acenaphthylene 80 40 1400.186.16 mg/kg-dry
Acenaphthene 59 40 1400.186.32 mg/kg-dry
Fluorene 112 40 1400.188.32 mg/kg-dry
Phenanthrene 76 40 1400.186.72 mg/kg-dry
Anthracene 89 40 1400.187.24 mg/kg-dry
Fluoranthene 90 40 1400.186.86 mg/kg-dry
Pyrene 85 40 1400.186.49 mg/kg-dry
Benzo(a)Anthracene 82 40 1400.185.90 mg/kg-dry
Chrysene 53 40 1400.183.98 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 84 40 1400.1812.0 mg/kg-dry
Benzo(a)Pyrene 83 40 1400.185.97 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 76 40 1400.1810.9 mg/kg-dry
Benzo(g,h,I)perylene 76 40 1400.185.45 mg/kg-dry
    Surr: 2-Bromonaphthalene 95 40 1400.18
    Surr: 2-Fluorobiphenyl 66 40 1400.18
    Surr: o-Terphenyl 101 40 1400.18

Lab ID: H16070009-006AMSD 07/22/16 07:07Sample Matrix Spike Duplicate Run: HHP_160721A19
C11 to C22 Aromatics -87 40 140 2011 4.3804 mg/kg-dry S
Naphthalene -49 40 140 400.180.176 mg/kg-dry S
2-MethylNaphthalene 131 40 140 200.18 5.216.0 mg/kg-dry
Acenaphthylene 87 40 140 200.18 7.36.62 mg/kg-dry
Acenaphthene 70 40 140 200.18 127.11 mg/kg-dry
Fluorene 121 40 140 200.18 7.89.00 mg/kg-dry
Phenanthrene 82 40 140 200.18 6.67.18 mg/kg-dry
Anthracene 84 40 140 200.18 5.46.86 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 33677

Lab ID: H16070009-006AMSD 07/22/16 07:07Sample Matrix Spike Duplicate Run: HHP_160721A19
Fluoranthene 96 40 140 200.18 5.87.28 mg/kg-dry
Pyrene 92 40 140 200.18 7.87.02 mg/kg-dry
Benzo(a)Anthracene 90 40 140 200.18 8.96.45 mg/kg-dry
Chrysene 58 40 140 200.18 7.74.30 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 92 40 140 200.18 8.613.1 mg/kg-dry
Benzo(a)Pyrene 89 40 140 200.18 7.66.44 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 84 40 140 200.18 9.411.9 mg/kg-dry
Benzo(g,h,I)perylene 84 40 140 200.18 9.76.01 mg/kg-dry
    Surr: 2-Bromonaphthalene 11 40 1400.18 S
    Surr: 2-Fluorobiphenyl 68 40 1400.18
    Surr: o-Terphenyl 105 40 1400.18

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R117038

Lab ID: CCV_0721GC118r-S 07/22/16 00:41Continuing Calibration Verification Standard15
n-Nonane 99 75 1250.176.63 mg/kg-dry
n-Decane 99 75 1250.176.59 mg/kg-dry
n-Dodecane 107 75 1250.177.11 mg/kg-dry
n-Tetradecane 107 75 1250.177.14 mg/kg-dry
n-Hexadecane 106 75 1250.177.06 mg/kg-dry
n-Octadecane 106 75 1250.177.05 mg/kg-dry
n-Nonadecane 106 75 1250.177.04 mg/kg-dry
n-Eicosane 106 75 1250.177.05 mg/kg-dry
n-Docosane 104 75 1250.176.90 mg/kg-dry
n-Tetracosane 104 75 1250.176.95 mg/kg-dry
n-Hexacosane 105 75 1250.176.97 mg/kg-dry
n-Octacosane 104 75 1250.176.92 mg/kg-dry
n-Triacontane 101 75 1250.176.73 mg/kg-dry
n-Hexatriacontane 90 75 1250.176.02 mg/kg-dry
    Surr: 1-Chloro-octadecane 104 75 1250.17

Lab ID: CCV_0721GC119r-S 07/22/16 01:24Continuing Calibration Verification Standard18
Naphthalene 101 75 1250.176.75 mg/kg-dry
2-MethylNaphthalene 100 75 1250.176.68 mg/kg-dry
Acenaphthylene 101 75 1250.176.76 mg/kg-dry
Acenaphthene 100 75 1250.176.66 mg/kg-dry
Fluorene 103 75 1250.176.85 mg/kg-dry
Phenanthrene 99 75 1250.176.59 mg/kg-dry
Anthracene 101 75 1250.176.72 mg/kg-dry
Fluoranthene 100 75 1250.176.64 mg/kg-dry
Pyrene 99 75 1250.176.62 mg/kg-dry
Benzo(a)Anthracene 98 75 1250.176.51 mg/kg-dry
Chrysene 100 75 1250.176.68 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 99 75 1250.1713.2 mg/kg-dry
Benzo(a)Pyrene 98 75 1250.176.55 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 99 75 1250.1713.2 mg/kg-dry
Benzo(g,h,I)perylene 99 75 1250.176.60 mg/kg-dry
    Surr: 2-Bromonaphthalene 93 40 1400.17
    Surr: 2-Fluorobiphenyl 91 40 1400.17
    Surr: o-Terphenyl 98 40 1400.17

Lab ID: CCV_0721GC119r-W 07/22/16 01:24Continuing Calibration Verification Standard18
Naphthalene 101 75 1255.0202 ug/L
2-MethylNaphthalene 100 75 1255.0201 ug/L
Acenaphthylene 101 75 1255.0203 ug/L
Acenaphthene 100 75 1255.0200 ug/L
Fluorene 103 75 1255.0206 ug/L
Phenanthrene 99 75 1255.0198 ug/L
Anthracene 101 75 1255.0202 ug/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R117038

Lab ID: CCV_0721GC119r-W 07/22/16 01:24Continuing Calibration Verification Standard18
Fluoranthene 100 75 1255.0199 ug/L
Pyrene 99 75 1255.0199 ug/L
Benzo(a)Anthracene 98 75 1255.0195 ug/L
Chrysene 100 75 1255.0201 ug/L
Benzo(b)Fluoranthene/Benzo(k)Fluorant 99 75 1255.0396 ug/L
Benzo(a)Pyrene 98 75 1255.0196 ug/L
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 99 75 1255.0397 ug/L
Benzo(g,h,I)perylene 99 75 1255.0198 ug/L
    Surr: 2-Bromonaphthalene 93 40 1405.0
    Surr: 2-Fluorobiphenyl 91 40 1405.0
    Surr: o-Terphenyl 98 40 1405.0

Lab ID: CCV_0721GC136r-S 07/22/16 13:34Continuing Calibration Verification Standard15
n-Nonane 105 75 1250.176.98 mg/kg-dry
n-Decane 104 75 1250.176.95 mg/kg-dry
n-Dodecane 104 75 1250.176.91 mg/kg-dry
n-Tetradecane 104 75 1250.176.97 mg/kg-dry
n-Hexadecane 103 75 1250.176.87 mg/kg-dry
n-Octadecane 103 75 1250.176.86 mg/kg-dry
n-Nonadecane 103 75 1250.176.85 mg/kg-dry
n-Eicosane 103 75 1250.176.87 mg/kg-dry
n-Docosane 101 75 1250.176.72 mg/kg-dry
n-Tetracosane 104 75 1250.176.92 mg/kg-dry
n-Hexacosane 102 75 1250.176.79 mg/kg-dry
n-Octacosane 101 75 1250.176.75 mg/kg-dry
n-Triacontane 99 75 1250.176.59 mg/kg-dry
n-Hexatriacontane 91 75 1250.176.07 mg/kg-dry
    Surr: 1-Chloro-octadecane 101 75 1250.17

Lab ID: CCV_0721GC152r-W 07/23/16 00:18Continuing Calibration Verification Standard15
n-Nonane 108 30 1255.0215 ug/L
n-Decane 109 75 1255.0217 ug/L
n-Dodecane 107 75 1255.0214 ug/L
n-Tetradecane 108 75 1255.0216 ug/L
n-Hexadecane 107 75 1255.0213 ug/L
n-Octadecane 106 75 1255.0213 ug/L
n-Nonadecane 106 75 1255.0212 ug/L
n-Eicosane 106 75 1255.0213 ug/L
n-Docosane 104 75 1255.0208 ug/L
n-Tetracosane 105 75 1255.0210 ug/L
n-Hexacosane 105 75 1255.0211 ug/L
n-Octacosane 105 75 1255.0210 ug/L
n-Triacontane 103 75 1255.0206 ug/L
n-Hexatriacontane 102 75 1255.0203 ug/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R117038

Lab ID: CCV_0721GC152r-W 07/23/16 00:18Continuing Calibration Verification Standard15
    Surr: 1-Chloro-octadecane 105 75 1255.0

Lab ID: CCV_0721GC137r-S 07/22/16 14:17Continuing Calibration Verification Standard18
Naphthalene 104 75 1250.176.92 mg/kg-dry
2-MethylNaphthalene 103 75 1250.176.86 mg/kg-dry
Acenaphthylene 104 75 1250.176.93 mg/kg-dry
Acenaphthene 103 75 1250.176.84 mg/kg-dry
Fluorene 105 75 1250.177.00 mg/kg-dry
Phenanthrene 101 75 1250.176.76 mg/kg-dry
Anthracene 104 75 1250.176.92 mg/kg-dry
Fluoranthene 102 75 1250.176.79 mg/kg-dry
Pyrene 102 75 1250.176.80 mg/kg-dry
Benzo(a)Anthracene 100 75 1250.176.68 mg/kg-dry
Chrysene 103 75 1250.176.87 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 102 75 1250.1713.6 mg/kg-dry
Benzo(a)Pyrene 101 75 1250.176.73 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 102 75 1250.1713.6 mg/kg-dry
Benzo(g,h,I)perylene 102 75 1250.176.78 mg/kg-dry
    Surr: 2-Bromonaphthalene 95 40 1400.17
    Surr: 2-Fluorobiphenyl 93 40 1400.17
    Surr: o-Terphenyl 100 40 1400.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R117115

Lab ID: CCV_0725GC102r-S 07/26/16 10:40Continuing Calibration Verification Standard15
n-Nonane 107 75 1250.177.14 mg/kg-dry
n-Decane 106 75 1250.177.06 mg/kg-dry
n-Dodecane 107 75 1250.177.11 mg/kg-dry
n-Tetradecane 108 75 1250.177.23 mg/kg-dry
n-Hexadecane 106 75 1250.177.08 mg/kg-dry
n-Octadecane 106 75 1250.177.06 mg/kg-dry
n-Nonadecane 106 75 1250.177.05 mg/kg-dry
n-Eicosane 106 75 1250.177.07 mg/kg-dry
n-Docosane 104 75 1250.176.92 mg/kg-dry
n-Tetracosane 104 75 1250.176.96 mg/kg-dry
n-Hexacosane 105 75 1250.176.99 mg/kg-dry
n-Octacosane 105 75 1250.176.98 mg/kg-dry
n-Triacontane 104 75 1250.176.95 mg/kg-dry
n-Hexatriacontane 114 75 1250.177.57 mg/kg-dry
    Surr: 1-Chloro-octadecane 104 75 1250.17

Lab ID: CCV_0725GC103r-S 07/26/16 11:23Continuing Calibration Verification Standard18
Naphthalene 108 75 1250.177.18 mg/kg-dry
2-MethylNaphthalene 104 75 1250.176.93 mg/kg-dry
Acenaphthylene 106 75 1250.177.10 mg/kg-dry
Acenaphthene 106 75 1250.177.07 mg/kg-dry
Fluorene 113 75 1250.177.53 mg/kg-dry
Phenanthrene 101 75 1250.176.75 mg/kg-dry
Anthracene 111 75 1250.177.40 mg/kg-dry
Fluoranthene 106 75 1250.177.05 mg/kg-dry
Pyrene 106 75 1250.177.04 mg/kg-dry
Benzo(a)Anthracene 102 75 1250.176.82 mg/kg-dry
Chrysene 108 75 1250.177.18 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 105 75 1250.1714.0 mg/kg-dry
Benzo(a)Pyrene 104 75 1250.176.95 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 104 75 1250.1713.9 mg/kg-dry
Benzo(g,h,I)perylene 103 75 1250.176.87 mg/kg-dry
    Surr: 2-Bromonaphthalene 93 40 1400.17
    Surr: 2-Fluorobiphenyl 97 40 1400.17
    Surr: o-Terphenyl 104 40 1400.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Batch: 33547

Lab ID: MB-33547 07/11/16 18:54Method Blank Run: HHP2_160711A2
Total Extractable Hydrocarbons 10ND mg/kg-dry
    Surr: o-Terphenyl 93 40 1400.17

Lab ID: LCS-33547 07/11/16 19:43Laboratory Control Sample Run: HHP2_160711A2
Total Extractable Hydrocarbons 87 60 14010179.8 mg/kg-dry
    Surr: o-Terphenyl 90 40 1400.17

Lab ID: H16070009-006AMS 07/12/16 07:03Sample Matrix Spike Run: HHP2_160711A2
Total Extractable Hydrocarbons -51 60 140116614 mg/kg-dry S
    Surr: o-Terphenyl 46 40 1400.18

Lab ID: H16070009-006AMSD 07/12/16 08:42Sample Matrix Spike Duplicate Run: HHP2_160711A2
Total Extractable Hydrocarbons 161 60 140 2011 6.97085 mg/kg-dry S
    Surr: o-Terphenyl 46 40 1400.18

Method: SW8015M Analytical Run: R116832

Lab ID: CCV_0714GC415r-S 07/14/16 22:17Continuing Calibration Verification Standard15
n-Nonane 102 75 1256.782 mg/kg-dry
n-Decane 102 75 1256.818 mg/kg-dry
n-Dodecane 102 75 1256.811 mg/kg-dry
n-Tetradecane 103 75 1256.878 mg/kg-dry
n-Hexadecane 101 75 1256.737 mg/kg-dry
n-Octadecane 101 75 1256.741 mg/kg-dry
n-Nonadecane 102 75 1256.780 mg/kg-dry
n-Eicosane 101 75 1256.733 mg/kg-dry
n-Docosane 101 75 1256.721 mg/kg-dry
n-Tetracosane 101 75 1256.749 mg/kg-dry
n-Hexacosane 101 75 1256.700 mg/kg-dry
n-Octacosane 101 75 1256.737 mg/kg-dry
n-Triacontane 101 75 1256.726 mg/kg-dry
n-Hexatriacontane 98 75 1256.513 mg/kg-dry
    Surr: o-Terphenyl 103 75 1250.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Analytical Run: R116923

Lab ID: CCV_0718GC415r-S 07/18/16 21:05Continuing Calibration Verification Standard15
n-Nonane 97 75 1256.450 mg/kg-dry
n-Decane 97 75 1256.480 mg/kg-dry
n-Dodecane 97 75 1256.499 mg/kg-dry
n-Tetradecane 99 75 1256.582 mg/kg-dry
n-Hexadecane 96 75 1256.432 mg/kg-dry
n-Octadecane 97 75 1256.437 mg/kg-dry
n-Nonadecane 97 75 1256.473 mg/kg-dry
n-Eicosane 96 75 1256.427 mg/kg-dry
n-Docosane 96 75 1256.414 mg/kg-dry
n-Tetracosane 97 75 1256.441 mg/kg-dry
n-Hexacosane 96 75 1256.390 mg/kg-dry
n-Octacosane 96 75 1256.429 mg/kg-dry
n-Triacontane 96 75 1256.411 mg/kg-dry
n-Hexatriacontane 93 75 1256.196 mg/kg-dry
    Surr: o-Terphenyl 98 75 1250.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8151A Batch: B_100862

Lab ID: LCS-100862 07/19/16 12:09Laboratory Control Sample Run: SUB-B2641422
Pentachlorophenol 67 51 1030.00200.0670 mg/kg
    Surr: DCAA 52 45 1170.0020

Lab ID: MB-100862 07/19/16 12:42Method Blank Run: SUB-B2641422
Pentachlorophenol 0.0020ND mg/kg
    Surr: DCAA 58 45 1170.0020

Lab ID: H16070159-001A 07/20/16 12:26Sample Duplicate Run: SUB-B264142
Pentachlorophenol -45 400.058 5.41.16 mg/kg-dry S

Lab ID: H16070159-001A 07/20/16 12:59Sample Duplicate Run: SUB-B264142
Pentachlorophenol 155 400.057 171.45 mg/kg-dry S

- Because the sample amount was significantly higher than the spike amount, the MS and MSD spike samples are calculated as Duplicate samples.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_100906

Lab ID: MB-100906 07/19/16 00:51Method Blank Run: SUB-B26400420
2-Methylnaphthalene 0.0033ND mg/kg
Acenaphthene 0.0033ND mg/kg
Acenaphthylene 0.0033ND mg/kg
Anthracene 0.0033ND mg/kg
Benzo(a)anthracene 0.0033ND mg/kg
Benzo(a)pyrene 0.0033ND mg/kg
Benzo(b)fluoranthene 0.0033ND mg/kg
Benzo(g,h,i)perylene 0.0033ND mg/kg
Benzo(k)fluoranthene 0.0033ND mg/kg
Chrysene 0.0033ND mg/kg
Dibenzo(a,h)anthracene 0.0033ND mg/kg
Fluoranthene 0.0033ND mg/kg
Fluorene 0.0033ND mg/kg
Indeno(1,2,3-cd)pyrene 0.0033ND mg/kg
Naphthalene 0.0033ND mg/kg
Phenanthrene 0.0033ND mg/kg
Pyrene 0.0033ND mg/kg
    Surr: 2-Fluorobiphenyl 80 47 1100.0033
    Surr: Nitrobenzene-d5 68 43 1050.0033
    Surr: Terphenyl-d14 93 51 1170.0033

Lab ID: LCS-100906 07/19/16 01:22Laboratory Control Sample Run: SUB-B26400420
2-Methylnaphthalene 91 54 113 400.0033 0.00.151 mg/kg
Acenaphthene 92 54 111 400.0033 0.00.154 mg/kg
Acenaphthylene 96 53 113 400.0033 0.00.160 mg/kg
Anthracene 105 66 109 400.0033 0.00.175 mg/kg
Benzo(a)anthracene 107 51 121 400.0033 0.00.179 mg/kg
Benzo(a)pyrene 108 62 114 400.0033 0.00.180 mg/kg
Benzo(b)fluoranthene 116 50 128 400.0033 0.00.193 mg/kg
Benzo(g,h,i)perylene 86 62 116 400.0033 0.00.144 mg/kg
Benzo(k)fluoranthene 88 47 127 400.0033 0.00.147 mg/kg
Chrysene 99 56 119 400.0033 0.00.165 mg/kg
Dibenzo(a,h)anthracene 112 63 113 400.0033 0.00.187 mg/kg
Fluoranthene 102 70 115 400.0033 0.00.170 mg/kg
Fluorene 100 53 118 400.0033 0.00.167 mg/kg
Indeno(1,2,3-cd)pyrene 108 57 119 400.0033 0.00.181 mg/kg
Naphthalene 82 50 109 400.0033 0.00.137 mg/kg
Phenanthrene 93 63 116 400.0033 0.00.156 mg/kg
Pyrene 112 62 113 400.0033 0.00.187 mg/kg
    Surr: 2-Fluorobiphenyl 86 47 1100.0033
    Surr: Nitrobenzene-d5 80 43 1050.0033
    Surr: Terphenyl-d14 96 51 1170.0033

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16070159

QA/QC Summary Report

07/28/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_100906

Lab ID: H16070159-003A 07/20/16 18:59Sample Matrix Spike Run: SUB-B26407020
2-Methylnaphthalene 87 54 113 400.0042 0.00.186 mg/kg-dry
Acenaphthene 83 54 111 400.0042 0.00.176 mg/kg-dry
Acenaphthylene 84 53 113 400.0042 0.00.179 mg/kg-dry
Anthracene 89 66 109 400.0042 0.00.189 mg/kg-dry
Benzo(a)anthracene 101 51 121 400.0042 0.00.221 mg/kg-dry
Benzo(a)pyrene 106 62 114 400.0042 0.00.238 mg/kg-dry
Benzo(b)fluoranthene 107 50 128 400.0042 0.00.246 mg/kg-dry
Benzo(g,h,i)perylene 89 62 116 400.0042 0.00.197 mg/kg-dry
Benzo(k)fluoranthene 97 47 127 400.0042 0.00.206 mg/kg-dry
Chrysene 87 56 119 400.0042 0.00.193 mg/kg-dry
Dibenzo(a,h)anthracene 122 63 113 400.0042 0.00.268 mg/kg-dry S
Fluoranthene 86 70 115 400.0042 0.00.194 mg/kg-dry
Fluorene 86 53 118 400.0042 0.00.184 mg/kg-dry
Indeno(1,2,3-cd)pyrene 146 57 119 400.0042 0.00.335 mg/kg-dry S
Naphthalene 71 50 109 400.0042 0.00.152 mg/kg-dry
Phenanthrene 80 63 116 400.0042 0.00.170 mg/kg-dry
Pyrene 98 62 113 400.0042 0.00.219 mg/kg-dry
    Surr: 2-Fluorobiphenyl 80 47 1100.0042
    Surr: Nitrobenzene-d5 72 43 1050.0042
    Surr: Terphenyl-d14 99 51 1170.0042

Lab ID: H16070159-003A 07/20/16 19:30Sample Matrix Spike Duplicate Run: SUB-B26407020
2-Methylnaphthalene 87 54 113 400.0042 0.40.185 mg/kg-dry
Acenaphthene 80 54 111 400.0042 3.10.170 mg/kg-dry
Acenaphthylene 80 53 113 400.0042 5.00.171 mg/kg-dry
Anthracene 86 66 109 400.0042 3.10.183 mg/kg-dry
Benzo(a)anthracene 95 51 121 400.0042 6.10.208 mg/kg-dry
Benzo(a)pyrene 99 62 114 400.0042 5.80.225 mg/kg-dry
Benzo(b)fluoranthene 100 50 128 400.0042 5.60.232 mg/kg-dry
Benzo(g,h,i)perylene 91 62 116 400.0042 2.40.202 mg/kg-dry
Benzo(k)fluoranthene 101 47 127 400.0042 4.10.214 mg/kg-dry
Chrysene 83 56 119 400.0042 4.90.183 mg/kg-dry
Dibenzo(a,h)anthracene 124 63 113 400.0042 1.60.272 mg/kg-dry S
Fluoranthene 80 70 115 400.0042 6.50.182 mg/kg-dry
Fluorene 81 53 118 400.0042 6.10.173 mg/kg-dry
Indeno(1,2,3-cd)pyrene 145 57 119 400.0042 1.00.332 mg/kg-dry S
Naphthalene 68 50 109 400.0042 5.10.144 mg/kg-dry
Phenanthrene 75 63 116 400.0042 7.20.159 mg/kg-dry
Pyrene 94 62 113 400.0042 3.30.212 mg/kg-dry
    Surr: 2-Fluorobiphenyl 79 47 1100.0042
    Surr: Nitrobenzene-d5 74 43 1050.0042
    Surr: Terphenyl-d14 99 51 1170.0042

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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DIAP-S-EAST (0-2) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-001A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0029.RAW

Date & Time Acquired: 7/22/2016 7:50:05 AM 

Method File: G:\Org\1GC\Methods\07211629.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 20.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.155    87431     9.756          11.249         115.31    -

DRO Area:3180501         DRO Amount: 365.5659 

TEH Area:7408383         TEH Amount: 851.5176 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:91049.12     C9-C18 Amount: 10.57648 

C19-C36 Area:7163284     C19-C36 Amount: 816.8976 
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DIAP-S-EAST (0-2) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-001A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0030.RAW

Date & Time Acquired: 7/22/2016 8:32:55 AM 

Method File: G:\Org\1GC\Methods\07211630.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 20.5          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.19     73415     9.756          7.954          81.53     -

*2-Bromonaphthalene______15.046    45079     9.756          7.415          76.       -

*o-Terphenyl_____________17.386    67021     9.756          6.848          70.19     -

*1-Chlorooctadecane______18.154    7010      9.756          .922          9.45      -

C11-C22 Aromatics Area:1507759          C11-C22 Aromatics Amount: 159.2237 

EPH Aromatics total Area:1630164        EPH Aromatics Total Amount: 172.15 
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DIAP-S-EAST (0-2) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-001A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0030.RAW

Date & Time Acquired: 7/22/2016 8:32:55 AM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 20.5          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .098           U

2-Methylnaphthalene______.         .         .                       .098           U

Acenaphthylene___________.         .         .                       .098           U

Fluorene_________________.         .         .                       .098           U

Acenaphthene_____________.         .         .                       .098           U

Phenanthrene_____________.         .         .                       .098           U

Anthracene_______________.         .         .                       .098           U

Pyrene___________________.         .         .                       .098           U

Fluoranthene_____________18.629    -3.59     -3.582    867           .09            J

Benzo(a)Anthracene_______.         .         .                       .098           U

Chrysene_________________20.106    20.106    20.106    576           .098           U

Benzo(b&k)Fluoranthe_____.         .         .                       .195           U

Benzo(a)Pyrene___________21.719    -6.67     -6.672    1854          .193         

Indeno-Dibenzo___________.         .         .                       .195           U

Benzo(g,h,i)Perylene_____23.79     23.79     23.79     553           .098           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.19     73141     9.756          7.924          81.22      40-140

*2-Bromonaphthalene______15.046    44920     9.756          7.389          75.74      40-140

*o-Terphenyl_____________17.386    63152     9.756          6.453          66.14      40-140

*1-Chlorooctadecane______18.154    1429      9.756          .188          1.93       40-140
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DIAP-S-EAST (0-2) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-001A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0026.RAW

Date & Time Acquired: 7/15/2016 7:11:41 AM 

Method File: G:\Org\4GC\Methods\07141626.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 20.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.272    312019    9.756          15.056         154.33    -

*1-Chloro-octadecane_____14.036    276698    9.756          17.106         175.34    -

DRO Area:1.860602E+07    DRO Amount: 991.9697 

TEH Area:3.365818E+07    TEH Amount: 1794.467 

C9-C18 Area:402961.1     C9-C18 Amount: 21.70273 

C19-C36 Area:2.935587E+07C19-C36 Amount: 1549.45 
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DIAP-SS-East (2-20) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-002A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0031.RAW

Date & Time Acquired: 7/22/2016 9:15:51 AM 

Method File: G:\Org\1GC\Methods\07211631.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.154    99733     7.813          10.276         131.53    -

DRO Area:2302911         DRO Amount: 211.9636 

TEH Area:3985630         TEH Amount: 366.8436 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:623123       C9-C18 Amount: 57.96329 

C19-C36 Area:3222292     C19-C36 Amount: 294.2621 
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DIAP-SS-East (2-20) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-002A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0032.RAW

Date & Time Acquired: 7/22/2016 9:58:44 AM 

Method File: G:\Org\1GC\Methods\07211632.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.189    75200     7.813          6.524          83.51     -

*2-Bromonaphthalene______15.045    37690     7.813          4.965          63.55     -

*o-Terphenyl_____________17.386    92613     7.813          7.578          96.99     -

*1-Chlorooctadecane______18.158    10148     7.813          1.069          13.68     -

C11-C22 Aromatics Area:460167.1         C11-C22 Aromatics Amount: 38.91394 

EPH Aromatics total Area:523813.2       EPH Aromatics Total Amount: 44.29616 
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DIAP-SS-East (2-20) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-002A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0032.RAW

Date & Time Acquired: 7/22/2016 9:58:44 AM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .078           U

2-Methylnaphthalene______.         .         .                       .078           U

Acenaphthylene___________.         .         .                       .078           U

Fluorene_________________.         .         .                       .078           U

Acenaphthene_____________15.709    15.709    15.709    579           .078           U

Phenanthrene_____________.         .         .                       .078           U

Anthracene_______________16.935    16.935    16.935    511           .078           U

Pyrene___________________18.333    -3.32     -3.288    875           .073           J

Fluoranthene_____________18.583    -3.59     -3.538    956           .079         

Benzo(a)Anthracene_______.         .         .                       .078           U

Chrysene_________________.         .         .                       .078           U

Benzo(b&k)Fluoranthe_____.         .         .                       .156           U

Benzo(a)Pyrene___________.         .         .                       .078           U

Indeno-Dibenzo___________.         .         .                       .156           U

Benzo(g,h,i)Perylene_____.         .         .                       .078           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.189    73159     7.813          6.347          81.24      40-140

*2-Bromonaphthalene______15.045    33864     7.813          4.461          57.09      40-140

*o-Terphenyl_____________17.386    88466     7.813          7.238          92.65      40-140

*1-Chlorooctadecane______18.158    4859      7.813          .512          6.55       40-140

 1
3
.8

3
 

 1
4
.0

5
 

 1
4
.1

9
 

 1
4
.4

1
 

 1
4
.6

4
  1

5
.0

5
 

 1
5
.2

0
 

 1
5
.4

9
 

 1
5
.6

5
 

 1
5
.7

1
 

 1
5
.7

9
 

 1
5
.8

4
 

 1
6
.0

9
 

 1
6
.2

2
 

 1
6
.4

2
 

 1
6
.4

7
 

 1
6
.6

0
 

 1
6
.7

2
 

 1
6
.7

8
 

 1
6
.9

3
 

 1
7
.0

5
 

 1
7
.1

4
 

 1
7
.2

2
 

 1
7
.3

0
 

 1
7
.3

9
 

 1
7
.5

1
 

 1
7
.5

4
 

 1
7
.6

7
 

 1
7
.8

0
 

 1
7
.9

1
 

 1
8
.0

4
 

 1
8
.0

9
 

 1
8
.1

6
 

 1
8
.3

3
 

 1
8
.4

4
 

 1
8
.5

8
 

 1
8
.6

7
 

 1
8
.7

3
 

 1
8
.8

1
 

 N
a
p
h
th

a
le

n
e
 

 2
-M

e
th

y
ln

a
p
h
th

a
le

n
e
 

 *
2
-F

lu
o
ro

b
ip

h
e
n
y
l 

 A
c
e
n
a
p
h
th

y
le

n
e
 

 *
2
-B

ro
m

o
n
a
p
h
th

a
le

n
e
 

 F
lu

o
re

n
e
 

 A
c
e
n
a
p
h
th

e
n
e
 

 P
h
e
n
a
n
th

re
n
e
 

 A
n
th

ra
c
e
n
e
 

 *
o
-T

e
rp

h
e
n
y
l 

 *
1
-C

h
lo

ro
o
c
ta

d
e
c
a
n
e
 

 P
y
re

n
e
 

 F
lu

o
ra

n
th

e
n
e
 

 B
e
n
z
o
(a

)A
n
th

ra
c
e
n
e
 

 C
h
ry

s
e
n
e
 

 B
e
n
z
o
(b

&
k
)F

lu
o
ra

n
th

e
 

 B
e
n
z
o
(a

)P
y
re

n
e
 

 I
n
d
e
n
o
-D

ib
e
n
z
o
 

 B
e
n
z
o
(g

,h
,i
)P

e
ry

le
n
e
 

G:\Org\1GC\DAT\1GC072116_b\0721GC1.0032.RAW H16070159-002A ;0721GC1 ,   $HC-ARO-GRP-S,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

0

20

40

60

80

100

120

140

160

180

200

Page 34 of 89



DIAP-SS-East (2-20) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-002A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0022.RAW

Date & Time Acquired: 7/15/2016 3:56:25 AM 

Method File: G:\Org\4GC\Methods\07141622.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.26     260170    7.813          10.053         128.68    -

*1-Chloro-octadecane_____14.025    244707    7.813          12.114         155.07    -

DRO Area:7956350         DRO Amount: 339.682 

TEH Area:1.157867E+07    TEH Amount: 494.3304 

C9-C18 Area:2344768      C9-C18 Amount: 101.1265 

C19-C36 Area:8244499     C19-C36 Amount: 348.4664 
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DIAP-S-SOUTH (0-2) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-003A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0033.RAW

Date & Time Acquired: 7/22/2016 10:41:52 AM 

Method File: G:\Org\1GC\Methods\AL102015L.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 24.3          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.153    58844     8.23          6.387          77.61     -

DRO Area:39125.26        DRO Amount: 3.793805 

TEH Area:141505          TEH Amount: 13.72112 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:14421.12     C9-C18 Amount: 1.413227 

C19-C36 Area:126696.9    C19-C36 Amount: 12.18903 
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DIAP-S-SOUTH (0-2) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-003A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0034.RAW

Date & Time Acquired: 7/22/2016 11:24:57 AM 

Method File: G:\Org\1GC\Methods\AR102015M.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 24.3          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.194    79116     8.23          7.231          87.86     -

*2-Bromonaphthalene______15.052    42092     8.23          5.841          70.97     -

*o-Terphenyl_____________17.389    75079     8.23          6.472          78.63     -

*1-Chlorooctadecane______18.158    1680      8.23          .186          2.26      -

C11-C22 Aromatics Area:3892.037         C11-C22 Aromatics Amount: 0.3467371 

EPH Aromatics total Area:6003.595       EPH Aromatics Total Amount: 0.5348534 
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DIAP-S-SOUTH (0-2) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-003A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0034.RAW

Date & Time Acquired: 7/22/2016 11:24:57 AM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 24.3          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .082           U

2-Methylnaphthalene______.         .         .                       .082           U

Acenaphthylene___________.         .         .                       .082           U

Fluorene_________________.         .         .                       .082           U

Acenaphthene_____________.         .         .                       .082           U

Phenanthrene_____________.         .         .                       .082           U

Anthracene_______________.         .         .                       .082           U

Pyrene___________________.         .         .                       .082           U

Fluoranthene_____________.         .         .                       .082           U

Benzo(a)Anthracene_______.         .         .                       .082           U

Chrysene_________________.         .         .                       .082           U

Benzo(b&k)Fluoranthe_____.         .         .                       .165           U

Benzo(a)Pyrene___________.         .         .                       .082           U

Indeno-Dibenzo___________.         .         .                       .165           U

Benzo(g,h,i)Perylene_____.         .         .                       .082           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.194    78780     8.23          7.2          87.49      40-140

*2-Bromonaphthalene______15.052    41639     8.23          5.778          70.2       40-140

*o-Terphenyl_____________17.389    75079     8.23          6.472          78.63      40-140

*1-Chlorooctadecane______18.158    1680      8.23          .186          2.26       40-140
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DIAP-S-SOUTH (0-2) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-003A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0021.RAW

Date & Time Acquired: 7/15/2016 3:07:43 AM 

Method File: G:\Org\4GC\Methods\SR010816O_07141621.MET

Calibration File: G:\Org\4GC\Cals\SC010816O_07141614.CAL

Sample Weight: 24.3          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.258    178559    8.23          7.269          88.32     -

*1-Chloro-octadecane_____14.022    135905    8.23          7.088          86.12     -

DRO Area:536097.7        DRO Amount: 24.11217 

TEH Area:1314402         TEH Amount: 59.1181 

C9-C18 Area:19442.35     C9-C18 Amount: 0.8833799 

C19-C36 Area:1026125     C19-C36 Amount: 45.69098 
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DIAP-SS-SOUTH (2-20) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-004A ;0725GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072516_b\0725GC1.0004.RAW

Date & Time Acquired: 7/26/2016 12:06:38 PM 

Method File: G:\Org\1GC\Methods\AL102015L.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 24.6          Dilution: 4         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.17     29640     8.13          6.356          78.18     -

DRO Area:2027.962        DRO Amount: 0.388489 

TEH Area:22771.91        TEH Amount: 4.362328 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:19369.59     C9-C18 Amount: 3.750029 

C19-C36 Area:3290.146    C19-C36 Amount: 0.6253445 
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DIAP-SS-SOUTH (2-20) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-004A ;0725GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072516_b\0725GC1.0005.RAW

Date & Time Acquired: 7/26/2016 12:49:38 PM 

Method File: G:\Org\1GC\Methods\AR102015M_07251605.MET

Calibration File: G:\Org\1GC\Cals\AR102015M_07251605.CAL

Sample Weight: 24.6          Dilution: 4         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.224    68737     8.13          12.412         152.67    -

*2-Bromonaphthalene______15.089    33344     8.13          9.141          112.44    -

*o-Terphenyl_____________17.39     35078     8.13          5.973          73.47     -

*1-Chlorooctadecane______29.837    5         8.13          .          .         -

C11-C22 Aromatics Area:2957.023         C11-C22 Aromatics Amount: 0.5204502 

EPH Aromatics total Area:3961.263       EPH Aromatics Total Amount: 0.6972013 
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DIAP-SS-SOUTH (2-20) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-004A ;0725GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072516_b\0725GC1.0005.RAW

Date & Time Acquired: 7/26/2016 12:49:38 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M_07251605.met

Calibration File: G:\Org\1GC\Cals\AR102015M_07251605.CAL

Sample Weight: 24.6          Dilution: 4         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .163           U

2-Methylnaphthalene______.         .         .                       .163           U

Acenaphthylene___________.         .         .                       .163           U

Fluorene_________________.         .         .                       .163           U

Acenaphthene_____________.         .         .                       .163           U

Phenanthrene_____________.         .         .                       .163           U

Anthracene_______________.         .         .                       .163           U

Pyrene___________________.         .         .                       .163           U

Fluoranthene_____________.         .         .                       .163           U

Benzo(a)Anthracene_______.         .         .                       .163           U

Chrysene_________________.         .         .                       .163           U

Benzo(b&k)Fluoranthe_____.         .         .                       .325           U

Benzo(a)Pyrene___________.         .         .                       .163           U

Indeno-Dibenzo___________.         .         .                       .325           U

Benzo(g,h,i)Perylene_____.         .         .                       .163           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.224    68246     8.13          12.323         151.58     40-140

*2-Bromonaphthalene______15.089    32486     8.13          8.906          109.54     40-140

*o-Terphenyl_____________17.39     35078     8.13          5.973          73.47      40-140

*1-Chlorooctadecane______.         5         8.13          .          .          40-140
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DIAP-SS-SOUTH (2-20) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-004A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0020.RAW

Date & Time Acquired: 7/15/2016 2:19:26 AM 

Method File: G:\Org\4GC\Methods\SR010816O.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 24.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.258    157394    8.13          6.329          77.85     -

*1-Chloro-octadecane_____14.021    125303    8.13          6.455          79.4      -

DRO Area:114756.6        DRO Amount: 5.098488 

TEH Area:247273.2        TEH Amount: 10.98602 

C9-C18 Area:6890.382     C9-C18 Amount: 0.3092525 

C19-C36 Area:234167.8    C19-C36 Amount: 10.2998 
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DIAP-S-WEST (0-2) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-005A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0039.RAW

Date & Time Acquired: 7/22/2016 3:00:37 PM 

Method File: G:\Org\1GC\Methods\07211639.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 27.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.156    61147     7.273          5.865          80.64     -

DRO Area:14348.46        DRO Amount: 1.22941 

TEH Area:62314.41        TEH Amount: 5.339245 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:7218.758     C9-C18 Amount: 0.6250993 

C19-C36 Area:54720.05    C19-C36 Amount: 4.651822 
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DIAP-S-WEST (0-2) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-005A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0040.RAW

Date & Time Acquired: 7/22/2016 3:43:59 PM 

Method File: G:\Org\1GC\Methods\AR102015M.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 27.5          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.201    73650     7.273          5.948          81.79     -

*2-Bromonaphthalene______15.059    46907     7.273          5.752          79.09     -

*o-Terphenyl_____________17.392    75587     7.273          5.757          79.16     -

*1-Chlorooctadecane______18.166    1709      7.273          .168          2.3       -

C11-C22 Aromatics Area:6161.258         C11-C22 Aromatics Amount: 0.4850275 

EPH Aromatics total Area:8710.249       EPH Aromatics Total Amount: 0.6856895 
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DIAP-S-WEST (0-2) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-005A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0040.RAW

Date & Time Acquired: 7/22/2016 3:43:59 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 27.5          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .073           U

2-Methylnaphthalene______.         .         .                       .073           U

Acenaphthylene___________.         .         .                       .073           U

Fluorene_________________.         .         .                       .073           U

Acenaphthene_____________.         .         .                       .073           U

Phenanthrene_____________.         .         .                       .073           U

Anthracene_______________.         .         .                       .073           U

Pyrene___________________.         .         .                       .073           U

Fluoranthene_____________.         .         .                       .073           U

Benzo(a)Anthracene_______.         .         .                       .073           U

Chrysene_________________.         .         .                       .073           U

Benzo(b&k)Fluoranthe_____.         .         .                       .145           U

Benzo(a)Pyrene___________.         .         .                       .073           U

Indeno-Dibenzo___________.         .         .                       .145           U

Benzo(g,h,i)Perylene_____23.663    -8.79     -8.604    1566          .122         

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.201    73224     7.273          5.914          81.32      40-140

*2-Bromonaphthalene______15.059    46322     7.273          5.68          78.1       40-140

*o-Terphenyl_____________17.392    75587     7.273          5.757          79.16      40-140

*1-Chlorooctadecane______18.166    1709      7.273          .168          2.3        40-140
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DIAP-S-WEST (0-2) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-005A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0019.RAW

Date & Time Acquired: 7/15/2016 1:31:14 AM 

Method File: G:\Org\4GC\Methods\SR010816O.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 27.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.258    181284    7.273          6.521          89.66     -

*1-Chloro-octadecane_____14.022    142235    7.273          6.555          90.13     -

DRO Area:142431.5        DRO Amount: 5.660724 

TEH Area:455335.5        TEH Amount: 18.09662 

C9-C18 Area:12452.53     C9-C18 Amount: 0.4999538 

C19-C36 Area:388189.7    C19-C36 Amount: 15.27383 
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DIAP-SS-WEST (2-20) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-006A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0041.RAW

Date & Time Acquired: 7/22/2016 4:27:10 PM 

Method File: G:\Org\1GC\Methods\AL102015L.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 25.7          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.156    61617     7.782          6.324          81.26     -

DRO Area:18764.1         DRO Amount: 1.720357 

TEH Area:84340.96        TEH Amount: 7.732669 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:18500.67     C9-C18 Amount: 1.714248 

C19-C36 Area:65786.57    C19-C36 Amount: 5.984301 
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DIAP-SS-WEST (2-20) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-006A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0042.RAW

Date & Time Acquired: 7/22/2016 5:10:10 PM 

Method File: G:\Org\1GC\Methods\AR102015M.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.7          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.2      76181     7.782          6.584          84.6      -

*2-Bromonaphthalene______15.059    40154     7.782          5.268          67.7      -

*o-Terphenyl_____________17.392    78633     7.782          6.409          82.35     -

*1-Chlorooctadecane______18.17     1722      7.782          .181          2.32      -

C11-C22 Aromatics Area:2968.677         C11-C22 Aromatics Amount: 0.2500688 

EPH Aromatics total Area:3992.781       EPH Aromatics Total Amount: 0.336335 

 1
4
.2

0
 

 1
5
.0

6
 

 1
7
.3

9
 

 1
8
.1

7
 

 2
1
.6

9
 

 N
a
p
h
th

a
le

n
e
 

 2
-M

e
th

y
ln

a
p
h
th

a
le

n
e
  *
2
-F

lu
o
ro

b
ip

h
e
n
y
l 

 A
c
e
n
a
p
h
th

y
le

n
e
 

 *
2
-B

ro
m

o
n
a
p
h
th

a
le

n
e
 

 F
lu

o
re

n
e
 

 A
c
e
n
a
p
h
th

e
n
e
 

 P
h
e
n
a
n
th

re
n
e
 

 A
n
th

ra
c
e
n
e
 

 *
o
-T

e
rp

h
e
n
y
l 

 *
1
-C

h
lo

ro
o
c
ta

d
e
c
a
n
e
 

 P
y
re

n
e
 

 F
lu

o
ra

n
th

e
n
e
 

 B
e
n
z
o
(a

)A
n
th

ra
c
e
n
e
 

 C
h
ry

s
e
n
e
 

 B
e
n
z
o
(b

&
k
)F

lu
o
ra

n
th

e
 

 B
e
n
z
o
(a

)P
y
re

n
e
 

 I
n
d
e
n
o
-D

ib
e
n
z
o
 

 B
e
n
z
o
(g

,h
,i
)P

e
ry

le
n
e
 

G:\Org\1GC\DAT\1GC072116_b\0721GC1.0042.RAW H16070159-006A ;0721GC1 ,   $HC-ARO-GRP-S,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

0

20

40

60

80

100

120

140

160

180

200

Page 49 of 89



DIAP-SS-WEST (2-20) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-006A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0042.RAW

Date & Time Acquired: 7/22/2016 5:10:10 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.7          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .078           U

2-Methylnaphthalene______.         .         .                       .078           U

Acenaphthylene___________.         .         .                       .078           U

Fluorene_________________.         .         .                       .078           U

Acenaphthene_____________.         .         .                       .078           U

Phenanthrene_____________.         .         .                       .078           U

Anthracene_______________.         .         .                       .078           U

Pyrene___________________.         .         .                       .078           U

Fluoranthene_____________.         .         .                       .078           U

Benzo(a)Anthracene_______.         .         .                       .078           U

Chrysene_________________.         .         .                       .078           U

Benzo(b&k)Fluoranthe_____.         .         .                       .156           U

Benzo(a)Pyrene___________21.691    -6.67     -6.632    1333          .111         

Indeno-Dibenzo___________.         .         .                       .156           U

Benzo(g,h,i)Perylene_____.         .         .                       .078           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.2      76157     7.782          6.582          84.57      40-140

*2-Bromonaphthalene______15.059    39902     7.782          5.235          67.28      40-140

*o-Terphenyl_____________17.392    78633     7.782          6.409          82.35      40-140

*1-Chlorooctadecane______18.17     1722      7.782          .181          2.32       40-140
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DIAP-SS-WEST (2-20) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-006A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0024.RAW

Date & Time Acquired: 7/15/2016 5:33:49 AM 

Method File: G:\Org\4GC\Methods\SR010816O.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 25.7          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.26     177180    7.782          6.82          87.63     -

*1-Chloro-octadecane_____14.024    140781    7.782          6.942          89.21     -

DRO Area:158346.6        DRO Amount: 6.734017 

TEH Area:255609          TEH Amount: 10.87031 

C9-C18 Area:15901.88     C9-C18 Amount: 0.6831568 

C19-C36 Area:224664      C19-C36 Amount: 9.458818 
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DIAP-S-NORTH (0-2) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-007A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0043.RAW

Date & Time Acquired: 7/22/2016 5:53:09 PM 

Method File: G:\Org\1GC\Methods\07211643.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 23.7          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.152    65016     8.439          7.236          85.74     -

DRO Area:315205.7        DRO Amount: 31.33789 

TEH Area:738580.1        TEH Amount: 73.42995 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:11341.34     C9-C18 Amount: 1.139555 

C19-C36 Area:724745.9    C19-C36 Amount: 71.49023 
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DIAP-S-NORTH (0-2) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-007A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0044.RAW

Date & Time Acquired: 7/22/2016 6:36:00 PM 

Method File: G:\Org\1GC\Methods\07211644.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 23.7          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.192    76829     8.439          7.2          85.32     -

*2-Bromonaphthalene______15.049    48355     8.439          6.88          81.53     -

*o-Terphenyl_____________17.383    83863     8.439          7.412          87.83     -

*1-Chlorooctadecane______18.152    2834      8.439          .322          3.82      -

C11-C22 Aromatics Area:472491.3         C11-C22 Aromatics Amount: 43.15937 

EPH Aromatics total Area:558203.3       EPH Aromatics Total Amount: 50.98867 
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DIAP-S-NORTH (0-2) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-007A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0044.RAW

Date & Time Acquired: 7/22/2016 6:36:00 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 23.7          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .084           U

2-Methylnaphthalene______.         .         .                       .084           U

Acenaphthylene___________.         .         .                       .084           U

Fluorene_________________.         .         .                       .084           U

Acenaphthene_____________.         .         .                       .084           U

Phenanthrene_____________16.916    -1.88     -1.867    12715         1.172        

Anthracene_______________16.971    -1.94     -1.922    4953          .453         

Pyrene___________________18.348    -3.32     -3.299    23333         2.112        

Fluoranthene_____________18.616    -3.59     -3.568    26095         2.333        

Benzo(a)Anthracene_______20.052    -5.03     -5.003    8774          .794         

Chrysene_________________20.1      -5.08     -5.051    11863         1.083        

Benzo(b&k)Fluoranthe_____21.31     -6.31     -6.261    10340         .945         

Benzo(a)Pyrene___________21.691    -6.67     -6.642    3953          .356         

Indeno-Dibenzo___________23.33     -8.34     -8.281    4321          .395         

Benzo(g,h,i)Perylene_____23.792    -8.79     -8.743    2526          .227         

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.192    76371     8.439          7.157          84.81      40-140

*2-Bromonaphthalene______15.049    47346     8.439          6.736          79.83      40-140

*o-Terphenyl_____________17.383    83520     8.439          7.381          87.47      40-140

*1-Chlorooctadecane______18.152    2280      8.439          .259          3.07       40-140
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DIAP-S-NORTH (0-2) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-007A ;0718GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071816_b\0718GC4.0016.RAW

Date & Time Acquired: 7/18/2016 9:53:48 PM 

Method File: G:\Org\4GC\Methods\07181616.MET

Calibration File: G:\Org\4GC\Cals\SC010816P.CAL

Sample Weight: 23.7          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.27  to  17.6 

Rt range for C9 to C18 Hydrocarbons: 6.32  to  13.15 

Rt range for C19 to C36 Hydrocarbons: 13.2  to  21.14 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.241    184615    8.439          7.706          91.31     -

*1-Chloro-octadecane_____14.008    162466    8.439          8.688          102.95    -

DRO Area:2616984         DRO Amount: 120.6845 

TEH Area:5372712         TEH Amount: 247.7672 

C9-C18 Area:105270.6     C9-C18 Amount: 4.904151 

C19-C36 Area:4453154     C19-C36 Amount: 203.3087 
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DIAP-SS-NORTH (2-20) Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-008A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0045.RAW

Date & Time Acquired: 7/22/2016 7:18:53 PM 

Method File: G:\Org\1GC\Methods\07211645.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 25.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.151    64477     7.843          6.669          85.03     -

DRO Area:33072.96        DRO Amount: 3.056025 

TEH Area:102977.7        TEH Amount: 9.5154 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:23707.27     C9-C18 Amount: 2.213913 

C19-C36 Area:79133.2     C19-C36 Amount: 7.25484 
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DIAP-SS-NORTH (2-20) Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-008A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0046.RAW

Date & Time Acquired: 7/22/2016 8:01:45 PM 

Method File: G:\Org\1GC\Methods\07211646.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.5          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.194    74966     7.843          6.529          83.25     -

*2-Bromonaphthalene______15.054    39420     7.843          5.213          66.46     -

*o-Terphenyl_____________17.385    83990     7.843          6.899          87.96     -

*1-Chlorooctadecane______18.167    1372      7.843          .145          1.85      -

C11-C22 Aromatics Area:14988.67         C11-C22 Aromatics Amount: 1.272485 

EPH Aromatics total Area:16236.47       EPH Aromatics Total Amount: 1.378418 
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DIAP-SS-NORTH (2-20) Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-008A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0046.RAW

Date & Time Acquired: 7/22/2016 8:01:45 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.5          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .078           U

2-Methylnaphthalene______.         .         .                       .078           U

Acenaphthylene___________.         .         .                       .078           U

Fluorene_________________.         .         .                       .078           U

Acenaphthene_____________.         .         .                       .078           U

Phenanthrene_____________.         .         .                       .078           U

Anthracene_______________.         .         .                       .078           U

Pyrene___________________.         .         .                       .078           U

Fluoranthene_____________.         .         .                       .078           U

Benzo(a)Anthracene_______.         .         .                       .078           U

Chrysene_________________.         .         .                       .078           U

Benzo(b&k)Fluoranthe_____.         .         .                       .157           U

Benzo(a)Pyrene___________21.686    21.686    21.686    540           .078           U

Indeno-Dibenzo___________.         .         .                       .157           U

Benzo(g,h,i)Perylene_____.         .         .                       .078           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.194    74707     7.843          6.507          82.96      40-140

*2-Bromonaphthalene______15.054    39005     7.843          5.158          65.76      40-140

*o-Terphenyl_____________17.385    83990     7.843          6.899          87.96      40-140

*1-Chlorooctadecane______18.167    1372      7.843          .145          1.85       40-140
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DIAP-SS-NORTH (2-20) Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-008A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0018.RAW

Date & Time Acquired: 7/15/2016 12:42:45 AM 

Method File: G:\Org\4GC\Methods\07141618.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 25.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.259    188569    7.843          7.315          93.27     -

*1-Chloro-octadecane_____14.023    148756    7.843          7.393          94.26     -

DRO Area:236009.4        DRO Amount: 10.11551 

TEH Area:534553.8        TEH Amount: 22.91131 

C9-C18 Area:49884.94     C9-C18 Amount: 2.159903 

C19-C36 Area:403066      C19-C36 Amount: 17.10301 
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BD-20160711 Batch ID: 33677

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16070159-009A ;0721GC1 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0047.RAW

Date & Time Acquired: 7/22/2016 8:44:40 PM 

Method File: G:\Org\1GC\Methods\07211647.MET

Calibration File: G:\Org\1GC\Cals\AL102015L.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 839.8674 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 855.5013 

Mean RF for Total Extractable Hydrocarbons: 848.8011 

Rt range for Diesel Range Organics: 9.75  to  21.07 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 7.99  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.76 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*1-Chloro-octadecane_____18.154    156435    7.813          16.118         206.31    -

DRO Area:6517027         DRO Amount: 599.8375 

TEH Area:1.06638E+07     TEH Amount: 981.5128 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:1855936      C9-C18 Amount: 172.6403 

C19-C36 Area:8367776     C19-C36 Amount: 764.1513 
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BD-20160711 Batch ID: 33677

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-009A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0048.RAW

Date & Time Acquired: 7/22/2016 9:27:37 PM 

Method File: G:\Org\1GC\Methods\AR102015M.MET

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 923.8477 

Rt range for EPH C11 to C22 Aromatics: 12.45  to  24.06 

SURROGATE COMPOUND        RT       AREA      ACTUAL        MEASURED      %REC

*2-Fluorobiphenyl________14.184    85956     7.813          7.457          95.45     -

*2-Bromonaphthalene______15.041    58866     7.813          7.754          99.25     -

*o-Terphenyl_____________17.381    103118    7.813          8.437          107.99    -

*1-Chlorooctadecane______18.17     15059     7.813          1.586          20.3      -

C11-C22 Aromatics Area:1882271          C11-C22 Aromatics Amount: 159.1738 

EPH Aromatics total Area:2071355        EPH Aromatics Total Amount: 175.1637 
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BD-20160711 Batch ID: 33677

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16070159-009A ;0721GC1 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\1GC\DAT\1GC072116_b\0721GC1.0048.RAW

Date & Time Acquired: 7/22/2016 9:27:37 PM 

Method File: G:\Org\1GC\Methods\AROQC102015M.met

Calibration File: G:\Org\1GC\Cals\AR102015M.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________12.59     12.59     12.59     520           .078           U

2-Methylnaphthalene______13.61     1.4       1.43      1413          .121         

Acenaphthylene___________.         .         .                       .078           U

Fluorene_________________.         .         .                       .078           U

Acenaphthene_____________15.7      -.71      -.659     1621          .139         

Phenanthrene_____________16.927    -1.88     -1.886    1445          .123         

Anthracene_______________16.968    -1.94     -1.927    966           .082         

Pyrene___________________18.327    -3.32     -3.286    2317          .194         

Fluoranthene_____________18.58     -3.59     -3.539    2507          .208         

Benzo(a)Anthracene_______.         .         .                       .078           U

Chrysene_________________20.098    20.098    20.098    714           .078           U

Benzo(b&k)Fluoranthe_____.         .         .                       .156           U

Benzo(a)Pyrene___________21.627    -6.67     -6.586    1908          .159         

Indeno-Dibenzo___________.         .         .                       .156           U

Benzo(g,h,i)Perylene_____.         .         .                       .078           U

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC      QC LIMITS

*2-Fluorobiphenyl________14.184    75856     7.813          6.581          84.24      40-140

*2-Bromonaphthalene______15.041    44268     7.813          5.831          74.64      40-140

*o-Terphenyl_____________17.381    81854     7.813          6.697          85.73      40-140

*1-Chlorooctadecane______18.17     5139      7.813          .541          6.93       40-140
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BD-20160711 Batch ID: 33547

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16070159-009A ;0714GC4 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\4GC\DAT\4GC071416_b\0714GC4.0023.RAW

Date & Time Acquired: 7/15/2016 4:45:03 AM 

Method File: G:\Org\4GC\Methods\07141623.MET

Calibration File: G:\Org\4GC\Cals\SC010816O.CAL

Sample Weight: 25.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1811.444 

Mean RF for C19 to C36 Hydrocarbons: 1848.389 

Mean RF for Total Extractable Hydrocarbons: 1829.917 

Rt range for Diesel Range Organics: 7.32  to  17.66 

Rt range for C9 to C18 Hydrocarbons: 6.38  to  13.2 

Rt range for C19 to C36 Hydrocarbons: 13.25  to  21.28 

SURROGATE COMPOUND        RT       AREA     ACTUAL        MEASURED      %REC

*o-Terphenyl_____________13.263    366670    7.813          14.169         181.36    -

*1-Chloro-octadecane_____14.03     395416    7.813          19.575         250.57    -

DRO Area:2.041662E+07    DRO Amount: 871.6508 

TEH Area:2.911588E+07    TEH Amount: 1243.05 

C9-C18 Area:6247383      C9-C18 Amount: 269.4406 

C19-C36 Area:2.049755E+07C19-C36 Amount: 866.3605 
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This report should not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

The results relate only to the samples included in this report.
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Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on nine samples submitted by  a  representative  of
Energy Laboratories, Inc.  The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290.  The reporting limits were based on signal-to-noise measurements.  Estimated  Maximum  Possible
Concentration (EMPC) values were treated as positives in the toxic equivalence calculations at  one-half  of  the
reported concentrations.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from the  primary  (DB5-MS)  column  are
performed only when specifically requested for a project and only when the values are  above  the  concentration  of
the lowest calibration standard.  Typical resolution for this isomer using the DB5-MS column ranges  from  25-30%.

The isotopically-labeled PCDD/PCDF internal standards in the sample extracts were recovered at 49-124%.    All  of
the labeled internal standard recoveries obtained for this project were within the 40-135%  target  range  specified  in
Method 8290.  Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

In some cases, interfering substances impacted the determinations of PCDD or PCDF  congeners;  the  affected
values were flagged "I" where incorrect isotope ratios were obtained or "P" where  polychlorinated  diphenyl  ethers
were present.  Concentrations below the calibration range were flagged "J" and should be  regarded  as  estimates.
Concentrations above the calibration range were flagged "E" and should also be regarded as  estimates.    Values
obtained from the analyses of diluted extracts were flagged "D" and  "N2".

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine  quality  control
procedures.  The results show the blank to contain trace levels of selected congeners.  These  levels  were  below
the calibration range of the method.  The levels reported for the affected congeners in  the  field  samples  were
higher than the corresponding blank levels by one or more orders of magnitude.  These results  indicate  that  the
sample processing steps did not contribute significantly to the levels reported for the  field  samples.

Laboratory and matrix spike samples were also prepared using clean sand or sample matrix that  had  been
fortified with native standard materials.  The recoveries of the native  compounds  generally  ranged  from  79-128%
with relative percent differences (RPDs) of 0.6-38.2%.  The  background-subtracted  recovery  values  obtained  for
the hepta and octa-chlorinated congeners in the matrix spike analyses were above the  70-130%  target  range.
Also, the RPD values obtained for OCDD and OCDF were above the 20% target upper  limit.    These  deviations
may be due to the levels of the affected congeners in the sample material  and/or  sample  inhomogeneity.

DISCUSSION
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064
Alabama 40770 Montana 92
Alaska MN00064 Nebraska NE-OS-18-06
Arizona AZ0014 Nevada MN_00064_200
Arkansas 88-0680 New Jersey (NE MN002
California 01155CA New York (NEL 11647
Colorado MN00064 North Carolina 27700
Connecticut PH-0256 North Dakota R-036
EPA Region 8 8TMS-Q Ohio 4150
Florida (NELAP E87605 Oklahoma D9922
Georgia  (DNR) 959 Oregon (ELAP) MN200001-005
Guam 959 Oregon (OREL MN300001-001
Hawaii SLD Pennsylvania 68-00563
Idaho MN00064 Puerto Rico MN00064
Illinois 200012 Saipan MP0003
Indiana C-MN-01 South Carolina 74003001
Indiana C-MN-01 Tennessee TN02818
Iowa 368 Texas T104704192-08
Kansas E-10167 Utah (NELAP) MN00064
Kentucky 90062 Virginia 00251
Louisiana 03086 Washington C755
Maine 2007029 West Virginia # 9952C
Maryland 322 West Virginia D 382
Michigan 9909 Wisconsin 999407970
Minnesota 027-053-137 Wyoming 8TMS-Q
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Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis

PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-001B
10355420001
Y160719A_08
SMT

36.8
10.7 g

6.76 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:00
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  17:42

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 5.0 0.36 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 250.0 0.36 2,3,7,8-TCDD-13C 2.00 91-----

1,2,3,7,8-PeCDF-13C 2.00 84
2,3,7,8-TCDD 1.2 0.17 2,3,4,7,8-PeCDF-13C 2.00 84J-----
Total  TCDD 21.0 0.17 1,2,3,7,8-PeCDD-13C 2.00 100-----

1,2,3,4,7,8-HxCDF-13C 2.00 67
1,2,3,7,8-PeCDF 18.0 0.74 1,2,3,6,7,8-HxCDF-13C 2.00 73-----
2,3,4,7,8-PeCDF 36.0 0.48 2,3,4,6,7,8-HxCDF-13C 2.00 73-----
Total PeCDF 1700.0 0.61 1,2,3,7,8,9-HxCDF-13C 2.00 73-----

1,2,3,4,7,8-HxCDD-13C 2.00 76
1,2,3,7,8-PeCDD 29.0 0.48 1,2,3,6,7,8-HxCDD-13C 2.00 70-----
Total PeCDD 190.0 0.48 1,2,3,4,6,7,8-HpCDF-13C 2.00 74----- DN2

1,2,3,4,7,8,9-HpCDF-13C 2.00 88 DN2
1,2,3,4,7,8-HxCDF 140.0 1.70 1,2,3,4,6,7,8-HpCDD-13C 2.00 96----- DN2
1,2,3,6,7,8-HxCDF ----- 1.20 OCDD-13C 4.00 113P210 DN2
2,3,4,6,7,8-HxCDF 280.0 0.97-----
1,2,3,7,8,9-HxCDF 31.0 1.20 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 5900.0 1.30 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 91.0 1.30 2,3,7,8-TCDD-37Cl4 0.20 89-----
1,2,3,6,7,8-HxCDD 410.0 1.50-----
1,2,3,7,8,9-HxCDD 240.0 1.40-----
Total HxCDD 2200.0 1.40-----

1,2,3,4,6,7,8-HpCDF 6300.0 2.10 Total  2,3,7,8-TCDDDN2-----
1,2,3,4,7,8,9-HpCDF 430.0 3.20 Equivalence: 440 ng/KgDN2-----
Total HpCDF 18000.0 2.60 (Using 2005 WHO Factors - Using PRL/2 where  ND)DN2-----

1,2,3,4,6,7,8-HpCDD 15000.0 4.40 DN2-----
Total  HpCDD 23000.0 4.40 DN2-----

OCDF 27000.0 4.60 DN2-----
OCDD 150000.0 3.50 EDN2-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

EDL = Estimated  Detection  Limit

Page 9 of 22Report No.....10355420_8290 Page 72 of 89



REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-002B
10355420002
Y160719A_09
SMT

13.9
13.7 g

11.8 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:05
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  18:27

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 6.50 0.14 2,3,7,8-TCDF-13C 2.00 65-----
Total TCDF 130.00 0.14 2,3,7,8-TCDD-13C 2.00 79-----

1,2,3,7,8-PeCDF-13C 2.00 74
2,3,7,8-TCDD 0.28 0.23 2,3,4,7,8-PeCDF-13C 2.00 72J-----
Total  TCDD 16.00 0.23 1,2,3,7,8-PeCDD-13C 2.00 84-----

1,2,3,4,7,8-HxCDF-13C 2.00 58
1,2,3,7,8-PeCDF 21.00 0.64 1,2,3,6,7,8-HxCDF-13C 2.00 60-----
2,3,4,7,8-PeCDF 58.00 0.36 2,3,4,6,7,8-HxCDF-13C 2.00 61-----
Total PeCDF 1000.00 0.50 1,2,3,7,8,9-HxCDF-13C 2.00 61-----

1,2,3,4,7,8-HxCDD-13C 2.00 64
1,2,3,7,8-PeCDD 11.00 0.27 1,2,3,6,7,8-HxCDD-13C 2.00 60-----
Total PeCDD 87.00 0.27 1,2,3,4,6,7,8-HpCDF-13C 2.00 77----- DN2

1,2,3,4,7,8,9-HpCDF-13C 2.00 80 DN2
1,2,3,4,7,8-HxCDF 160.00 1.10 1,2,3,4,6,7,8-HpCDD-13C 2.00 89----- DN2
1,2,3,6,7,8-HxCDF ----- 0.76 OCDD-13C 4.00 102P110 DN2
2,3,4,6,7,8-HxCDF 210.00 1.00-----
1,2,3,7,8,9-HxCDF 75.00 2.20 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 7200.00 1.30 1,2,3,7,8,9-HxCDD-13C 2.00 NAE-----

1,2,3,4,7,8-HxCDD 37.00 0.69 2,3,7,8-TCDD-37Cl4 0.20 74-----
1,2,3,6,7,8-HxCDD 480.00 0.79-----
1,2,3,7,8,9-HxCDD 99.00 0.82-----
Total HxCDD 1500.00 0.77-----

1,2,3,4,6,7,8-HpCDF 8800.00 9.80 Total  2,3,7,8-TCDDDN2-----
1,2,3,4,7,8,9-HpCDF 740.00 17.00 Equivalence: 400 ng/KgDN2-----
Total HpCDF 37000.00 13.00 (Using 2005 WHO Factors - Using PRL/2 where  ND)DN2-----

1,2,3,4,6,7,8-HpCDD 11000.00 1.90 DN2-----
Total  HpCDD 17000.00 1.90 DN2-----

OCDF 68000.00 2.00 EDN2-----
OCDD 110000.00 2.70 EDN2-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-003B
10355420003
Y160719A_10
SMT

21.7
10.5 g

8.22 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:10
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  19:12

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 6.40 0.29 2,3,7,8-TCDF-13C 2.00 74-----
Total TCDF 170.00 0.29 2,3,7,8-TCDD-13C 2.00 88-----

1,2,3,7,8-PeCDF-13C 2.00 86
2,3,7,8-TCDD 0.60 0.42 2,3,4,7,8-PeCDF-13C 2.00 81J-----
Total  TCDD 16.00 0.42 1,2,3,7,8-PeCDD-13C 2.00 97-----

1,2,3,4,7,8-HxCDF-13C 2.00 66
1,2,3,7,8-PeCDF 23.00 0.46 1,2,3,6,7,8-HxCDF-13C 2.00 69-----
2,3,4,7,8-PeCDF 56.00 0.62 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF 1400.00 0.54 1,2,3,7,8,9-HxCDF-13C 2.00 67-----

1,2,3,4,7,8-HxCDD-13C 2.00 70
1,2,3,7,8-PeCDD 18.00 0.51 1,2,3,6,7,8-HxCDD-13C 2.00 69-----
Total PeCDD 120.00 0.51 1,2,3,4,6,7,8-HpCDF-13C 2.00 91----- DN2

1,2,3,4,7,8,9-HpCDF-13C 2.00 94 DN2
1,2,3,4,7,8-HxCDF 160.00 1.10 1,2,3,4,6,7,8-HpCDD-13C 2.00 105----- DN2
1,2,3,6,7,8-HxCDF ----- 1.10 OCDD-13C 4.00 124P180 DN2
2,3,4,6,7,8-HxCDF 260.00 1.10-----
1,2,3,7,8,9-HxCDF 60.00 1.60 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 6800.00 1.20 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 56.00 0.82 2,3,7,8-TCDD-37Cl4 0.20 88-----
1,2,3,6,7,8-HxCDD 410.00 0.67-----
1,2,3,7,8,9-HxCDD 140.00 0.66-----
Total HxCDD 1700.00 0.72-----

1,2,3,4,6,7,8-HpCDF 8000.00 11.00 Total  2,3,7,8-TCDDDN2-----
1,2,3,4,7,8,9-HpCDF 510.00 12.00 Equivalence: 360 ng/KgDN2-----
Total HpCDF 24000.00 12.00 (Using 2005 WHO Factors - Using PRL/2 where  ND)DN2-----

1,2,3,4,6,7,8-HpCDD 9000.00 1.30 DN2-----
Total  HpCDD 15000.00 1.30 DN2-----

OCDF 38000.00 2.00 DN2-----
OCDD 72000.00 1.40 EDN2-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-004B
10355420004
Y160719A_11
SMT

17.2
14.5 g

12.0 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:15
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  19:56

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 1.30 0.25 2,3,7,8-TCDF-13C 2.00 72-----
Total TCDF 41.00 0.25 2,3,7,8-TCDD-13C 2.00 87-----

1,2,3,7,8-PeCDF-13C 2.00 81
2,3,7,8-TCDD ND 0.23 2,3,4,7,8-PeCDF-13C 2.00 79-----
Total  TCDD 0.96 0.23 1,2,3,7,8-PeCDD-13C 2.00 96-----

1,2,3,4,7,8-HxCDF-13C 2.00 64
1,2,3,7,8-PeCDF 4.10 0.32 1,2,3,6,7,8-HxCDF-13C 2.00 70J-----
2,3,4,7,8-PeCDF 7.60 0.24 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF 250.00 0.28 1,2,3,7,8,9-HxCDF-13C 2.00 66-----

1,2,3,4,7,8-HxCDD-13C 2.00 72
1,2,3,7,8-PeCDD 3.80 0.23 1,2,3,6,7,8-HxCDD-13C 2.00 65J-----
Total PeCDD 29.00 0.23 1,2,3,4,6,7,8-HpCDF-13C 2.00 84-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 86
1,2,3,4,7,8-HxCDF 25.00 0.51 1,2,3,4,6,7,8-HpCDD-13C 2.00 94-----
1,2,3,6,7,8-HxCDF ----- 0.65 OCDD-13C 4.00 106P37
2,3,4,6,7,8-HxCDF 49.00 0.63-----
1,2,3,7,8,9-HxCDF 7.10 0.34 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 980.00 0.53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 12.00 0.48 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD 60.00 0.52-----
1,2,3,7,8,9-HxCDD 32.00 0.28-----
Total HxCDD 320.00 0.43-----

1,2,3,4,6,7,8-HpCDF 1100.00 0.73 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 62.00 0.84 Equivalence: 61 ng/Kg-----
Total HpCDF 2600.00 0.79 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 1600.00 0.53-----
Total  HpCDD 2600.00 0.53-----

OCDF 3400.00 0.33 E-----
OCDD 18000.00 0.66 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-005B
10355420005
Y160719A_12
SMT

9.0
10.3 g

9.37 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:20
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  20:41

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.50 0.45 2,3,7,8-TCDF-13C 2.00 54J-----
Total TCDF 16.00 0.45 2,3,7,8-TCDD-13C 2.00 65-----

1,2,3,7,8-PeCDF-13C 2.00 65
2,3,7,8-TCDD ND 0.43 2,3,4,7,8-PeCDF-13C 2.00 62-----
Total  TCDD ND 0.43 1,2,3,7,8-PeCDD-13C 2.00 74-----

1,2,3,4,7,8-HxCDF-13C 2.00 49
1,2,3,7,8-PeCDF ----- 0.73 1,2,3,6,7,8-HxCDF-13C 2.00 54IJ1.3
2,3,4,7,8-PeCDF 3.10 0.46 2,3,4,6,7,8-HxCDF-13C 2.00 54J-----
Total PeCDF 70.00 0.60 1,2,3,7,8,9-HxCDF-13C 2.00 52-----

1,2,3,4,7,8-HxCDD-13C 2.00 56
1,2,3,7,8-PeCDD 1.60 0.29 1,2,3,6,7,8-HxCDD-13C 2.00 51J-----
Total PeCDD 13.00 0.29 1,2,3,4,6,7,8-HpCDF-13C 2.00 64-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 67
1,2,3,4,7,8-HxCDF 7.90 0.62 1,2,3,4,6,7,8-HpCDD-13C 2.00 72-----
1,2,3,6,7,8-HxCDF 8.40 0.57 OCDD-13C 4.00 75-----
2,3,4,6,7,8-HxCDF 12.00 0.64-----
1,2,3,7,8,9-HxCDF 3.00 0.81 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 300.00 0.66 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ----- 0.47 2,3,7,8-TCDD-37Cl4 0.20 67IJ3.1
1,2,3,6,7,8-HxCDD 13.00 0.34-----
1,2,3,7,8,9-HxCDD 9.60 0.47-----
Total HxCDD 98.00 0.43-----

1,2,3,4,6,7,8-HpCDF 360.00 0.65 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 19.00 0.86 Equivalence: 17 ng/Kg-----
Total HpCDF 1100.00 0.75 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 350.00 0.64-----
Total  HpCDD 610.00 0.64-----

OCDF 1800.00 1.00-----
OCDD 3700.00 1.10-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-006B
10355420006
Y160719A_13
SMT

12.8
10.4 g

9.07 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:25
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  21:26

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 1.2 0.26 2,3,7,8-TCDF-13C 2.00 66-----
Total TCDF 36.0 0.26 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 79
2,3,7,8-TCDD ND 0.29 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD 5.6 0.29 1,2,3,7,8-PeCDD-13C 2.00 90-----

1,2,3,4,7,8-HxCDF-13C 2.00 63
1,2,3,7,8-PeCDF 1.7 0.62 1,2,3,6,7,8-HxCDF-13C 2.00 65J-----
2,3,4,7,8-PeCDF 7.5 0.41 2,3,4,6,7,8-HxCDF-13C 2.00 66-----
Total PeCDF 190.0 0.51 1,2,3,7,8,9-HxCDF-13C 2.00 63-----

1,2,3,4,7,8-HxCDD-13C 2.00 68
1,2,3,7,8-PeCDD 1.8 0.24 1,2,3,6,7,8-HxCDD-13C 2.00 64J-----
Total PeCDD 25.0 0.24 1,2,3,4,6,7,8-HpCDF-13C 2.00 83-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF 35.0 0.82 1,2,3,4,6,7,8-HpCDD-13C 2.00 93-----
1,2,3,6,7,8-HxCDF ----- 0.85 OCDD-13C 4.00 101P24
2,3,4,6,7,8-HxCDF 39.0 0.83-----
1,2,3,7,8,9-HxCDF 15.0 0.88 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 1900.0 0.85 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 3.3 0.34 2,3,7,8-TCDD-37Cl4 0.20 74J-----
1,2,3,6,7,8-HxCDD 34.0 0.28-----
1,2,3,7,8,9-HxCDD 13.0 0.25-----
Total HxCDD 170.0 0.29-----

1,2,3,4,6,7,8-HpCDF 3200.0 1.70 Total  2,3,7,8-TCDDE-----
1,2,3,4,7,8,9-HpCDF 210.0 2.90 Equivalence: 77 ng/Kg-----
Total HpCDF 13000.0 2.30 (Using 2005 WHO Factors - Using PRL/2 where  ND)E-----

1,2,3,4,6,7,8-HpCDD 1100.0 0.38-----
Total  HpCDD 1700.0 0.38-----

OCDF 26000.0 0.41 E-----
OCDD 14000.0 0.49 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-007B
10355420007
Y160719A_14
SMT

18.9
10.3 g

8.35 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:30
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  22:11

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 3.0 0.41 2,3,7,8-TCDF-13C 2.00 66-----
Total TCDF 180.0 0.41 2,3,7,8-TCDD-13C 2.00 80-----

1,2,3,7,8-PeCDF-13C 2.00 75
2,3,7,8-TCDD 1.1 0.59 2,3,4,7,8-PeCDF-13C 2.00 73J-----
Total  TCDD 17.0 0.59 1,2,3,7,8-PeCDD-13C 2.00 85-----

1,2,3,4,7,8-HxCDF-13C 2.00 61
1,2,3,7,8-PeCDF 13.0 0.55 1,2,3,6,7,8-HxCDF-13C 2.00 63-----
2,3,4,7,8-PeCDF 22.0 0.48 2,3,4,6,7,8-HxCDF-13C 2.00 64-----
Total PeCDF 950.0 0.52 1,2,3,7,8,9-HxCDF-13C 2.00 66-----

1,2,3,4,7,8-HxCDD-13C 2.00 66
1,2,3,7,8-PeCDD 16.0 0.15 1,2,3,6,7,8-HxCDD-13C 2.00 63-----
Total PeCDD 170.0 0.15 1,2,3,4,6,7,8-HpCDF-13C 2.00 73-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 83
1,2,3,4,7,8-HxCDF 80.0 1.20 1,2,3,4,6,7,8-HpCDD-13C 2.00 90-----
1,2,3,6,7,8-HxCDF ----- 0.69 OCDD-13C 4.00 98P120
2,3,4,6,7,8-HxCDF 150.0 1.00-----
1,2,3,7,8,9-HxCDF 17.0 1.20 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 3100.0 1.00 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 44.0 0.93 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD 160.0 1.00-----
1,2,3,7,8,9-HxCDD 100.0 0.77-----
Total HxCDD 1300.0 0.91-----

1,2,3,4,6,7,8-HpCDF 3300.0 1.20 Total  2,3,7,8-TCDDE-----
1,2,3,4,7,8,9-HpCDF 130.0 2.60 Equivalence: 170 ng/Kg-----
Total HpCDF 7500.0 1.90 (Using 2005 WHO Factors - Using PRL/2 where  ND)E-----

1,2,3,4,6,7,8-HpCDD 4000.0 0.41 E-----
Total  HpCDD 7100.0 0.41 E-----

OCDF 8400.0 0.55 E-----
OCDD 27000.0 0.62 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-008B
10355420008
Y160719A_15
SMT

15.4
14.2 g

12.0 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:35
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  22:56

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 1.2 0.20 2,3,7,8-TCDF-13C 2.00 75-----
Total TCDF 34.0 0.20 2,3,7,8-TCDD-13C 2.00 90-----

1,2,3,7,8-PeCDF-13C 2.00 86
2,3,7,8-TCDD ND 0.26 2,3,4,7,8-PeCDF-13C 2.00 83-----
Total  TCDD 4.3 0.26 1,2,3,7,8-PeCDD-13C 2.00 98-----

1,2,3,4,7,8-HxCDF-13C 2.00 68
1,2,3,7,8-PeCDF 1.7 0.58 1,2,3,6,7,8-HxCDF-13C 2.00 72J-----
2,3,4,7,8-PeCDF 6.0 0.28 2,3,4,6,7,8-HxCDF-13C 2.00 71-----
Total PeCDF 160.0 0.43 1,2,3,7,8,9-HxCDF-13C 2.00 73-----

1,2,3,4,7,8-HxCDD-13C 2.00 74
1,2,3,7,8-PeCDD ----- 0.31 1,2,3,6,7,8-HxCDD-13C 2.00 69IJ1.9
Total PeCDD 22.0 0.31 1,2,3,4,6,7,8-HpCDF-13C 2.00 90-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 92
1,2,3,4,7,8-HxCDF 26.0 0.58 1,2,3,4,6,7,8-HpCDD-13C 2.00 100-----
1,2,3,6,7,8-HxCDF ----- 0.61 OCDD-13C 4.00 106P19.0
2,3,4,6,7,8-HxCDF 32.0 0.58-----
1,2,3,7,8,9-HxCDF 10.0 0.86 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 1300.0 0.66 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 5.0 0.31 2,3,7,8-TCDD-37Cl4 0.20 53-----
1,2,3,6,7,8-HxCDD 32.0 0.33-----
1,2,3,7,8,9-HxCDD 14.0 0.43-----
Total HxCDD 180.0 0.35-----

1,2,3,4,6,7,8-HpCDF 2100.0 0.93 Total  2,3,7,8-TCDDE-----
1,2,3,4,7,8,9-HpCDF 130.0 1.90 Equivalence: 54 ng/Kg-----
Total HpCDF 8400.0 1.40 (Using 2005 WHO Factors - Using PRL/2 where  ND)E-----

1,2,3,4,6,7,8-HpCDD 860.0 1.90-----
Total  HpCDD 1400.0 1.90-----

OCDF 17000.0 0.25 E-----
OCDD 9100.0 0.31 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range
I = Interference present

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16070159-009B
10355420009
Y160719A_16
SMT

15.4
14.9 g

12.6 g
Y160713
Y160719A_02 &  Y160719A_18
BLANK-51095

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
07/11/2016  06:00
07/13/2016  09:50
07/15/2016  17:45
07/19/2016  23:40

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 9.30 0.27 2,3,7,8-TCDF-13C 2.00 76-----
Total TCDF 200.00 0.27 2,3,7,8-TCDD-13C 2.00 91-----

1,2,3,7,8-PeCDF-13C 2.00 87
2,3,7,8-TCDD 0.40 0.34 2,3,4,7,8-PeCDF-13C 2.00 83J-----
Total  TCDD 24.00 0.34 1,2,3,7,8-PeCDD-13C 2.00 98-----

1,2,3,4,7,8-HxCDF-13C 2.00 67
1,2,3,7,8-PeCDF 32.00 0.68 1,2,3,6,7,8-HxCDF-13C 2.00 71-----
2,3,4,7,8-PeCDF 88.00 0.38 2,3,4,6,7,8-HxCDF-13C 2.00 71-----
Total PeCDF 1600.00 0.53 1,2,3,7,8,9-HxCDF-13C 2.00 70-----

1,2,3,4,7,8-HxCDD-13C 2.00 73
1,2,3,7,8-PeCDD 19.00 0.16 1,2,3,6,7,8-HxCDD-13C 2.00 69-----
Total PeCDD 140.00 0.16 1,2,3,4,6,7,8-HpCDF-13C 2.00 81----- DN2

1,2,3,4,7,8,9-HpCDF-13C 2.00 90 DN2
1,2,3,4,7,8-HxCDF 230.00 2.00 1,2,3,4,6,7,8-HpCDD-13C 2.00 99----- DN2
1,2,3,6,7,8-HxCDF ----- 1.90 OCDD-13C 4.00 123P170 DN2
2,3,4,6,7,8-HxCDF 320.00 2.30-----
1,2,3,7,8,9-HxCDF 110.00 2.00 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 10000.00 2.10 1,2,3,7,8,9-HxCDD-13C 2.00 NAE-----

1,2,3,4,7,8-HxCDD 64.00 1.00 2,3,7,8-TCDD-37Cl4 0.20 79-----
1,2,3,6,7,8-HxCDD 750.00 1.20-----
1,2,3,7,8,9-HxCDD 180.00 0.69-----
Total HxCDD 2400.00 0.98-----

1,2,3,4,6,7,8-HpCDF 13000.00 7.90 Total  2,3,7,8-TCDDDN2-----
1,2,3,4,7,8,9-HpCDF 1100.00 18.00 Equivalence: 620 ng/KgDN2-----
Total HpCDF 56000.00 13.00 (Using 2005 WHO Factors - Using PRL/2 where  ND)EDN2-----

1,2,3,4,6,7,8-HpCDD 18000.00 3.00 DN2-----
Total  HpCDD 28000.00 3.00 DN2-----

OCDF 94000.00 2.40 EDN2-----
OCDD 160000.00 3.10 EDN2-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
P = PCDE  Interference
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-51095
Y160719A_07

SMT

20.2 g
Y160713
Y160719A_02 &  Y160719A_18

Matrix
Dilution
Extracted
Analyzed

Solid/Wipe

07/15/2016  17:45
07/19/2016  16:58

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 0.065 2,3,7,8-TCDF-13C 2.00 75
Total TCDF ND ----- 0.065 2,3,7,8-TCDD-13C 2.00 90

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD ND ----- 0.083 2,3,4,7,8-PeCDF-13C 2.00 81
Total  TCDD ND ----- 0.083 1,2,3,7,8-PeCDD-13C 2.00 96

1,2,3,4,7,8-HxCDF-13C 2.00 67
1,2,3,7,8-PeCDF ND ----- 0.059 1,2,3,6,7,8-HxCDF-13C 2.00 71
2,3,4,7,8-PeCDF ND ----- 0.043 2,3,4,6,7,8-HxCDF-13C 2.00 75
Total PeCDF ND ----- 0.051 1,2,3,7,8,9-HxCDF-13C 2.00 77

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD ND ----- 0.050 1,2,3,6,7,8-HxCDD-13C 2.00 69
Total PeCDD ND ----- 0.050 1,2,3,4,6,7,8-HpCDF-13C 2.00 80

1,2,3,4,7,8,9-HpCDF-13C 2.00 95
1,2,3,4,7,8-HxCDF ND ----- 0.059 1,2,3,4,6,7,8-HpCDD-13C 2.00 94
1,2,3,6,7,8-HxCDF ND ----- 0.051 OCDD-13C 4.00 87
2,3,4,6,7,8-HxCDF ND ----- 0.044
1,2,3,7,8,9-HxCDF ND ----- 0.068 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.055 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 0.071 ----- 0.041 J 2,3,7,8-TCDD-37Cl4 0.20 79
1,2,3,6,7,8-HxCDD 0.078 ----- 0.063 J
1,2,3,7,8,9-HxCDD ND ----- 0.042
Total HxCDD 0.150 ----- 0.049 J

1,2,3,4,6,7,8-HpCDF 0.330 ----- 0.079 J Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF 0.190 ----- 0.092 J Equivalence: 0.11 ng/Kg
Total HpCDF 1.300 ----- 0.086 J (Using 2005 WHO Factors - Using PRL/2 where  ND)

1,2,3,4,6,7,8-HpCDD 0.210 ----- 0.071 J
Total  HpCDD 0.370 ----- 0.071 J

OCDF 3.400 ----- 0.160 J
OCDD 2.400 ----- 0.120 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated Detection Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-51096
Y160719A_03

SMT

20.5 g
Y160713
Y160719A_02 &  Y160719A_18

Matrix
Dilution
Extracted
Analyzed

Solid/Wipe

07/15/2016  17:45
07/19/2016  14:01

NA

Method Blank ID BLANK-51095

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.20 2,3,7,8-TCDF-13C 2.0 84100
Total TCDF 2,3,7,8-TCDD-13C 2.0 102

1,2,3,7,8-PeCDF-13C 2.0 96
2,3,7,8-TCDD 0.20 0.16 2,3,4,7,8-PeCDF-13C 2.0 9382
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 113

1,2,3,4,7,8-HxCDF-13C 2.0 76
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 82102
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 81111
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 83

1,2,3,4,7,8-HxCDD-13C 2.0 86
1,2,3,7,8-PeCDD 1.0 0.91 1,2,3,6,7,8-HxCDD-13C 2.0 8091
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 91

1,2,3,4,7,8,9-HpCDF-13C 2.0 104
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 105111
1,2,3,6,7,8-HxCDF 1.0 1.0 OCDD-13C 4.0 96104
2,3,4,6,7,8-HxCDF 1.0 1.0 103
1,2,3,7,8,9-HxCDF 1.0 0.96 1,2,3,4-TCDD-13C 2.0 NA96
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 0.97 2,3,7,8-TCDD-37Cl4 0.20 9697
1,2,3,6,7,8-HxCDD 1.0 1.2 115
1,2,3,7,8,9-HxCDD 1.0 1.1 107
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.0 104
1,2,3,4,7,8,9-HpCDF 1.0 0.96 96
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.00 100
Total  HpCDD

OCDF 2.0 2.3 116
OCDD 2.0 2.2 109

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

10355420006-MS
Y160719A_04

SMT

10.4 g
Y160713
Y160719A_02 &  Y160719A_18

Matrix
Dilution
Extracted
Analyzed

Soil

07/15/2016  17:45
07/19/2016  14:44

Client - Energy Laboratories

NA

Method Blank ID BLANK-51095

Client's Sample ID H16070159-006B-MS

Method 8290 Spiked Sample Report

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.00 76108
2,3,7,8-TCDD-13C 2.00 92
1,2,3,7,8-PeCDF-13C 2.00 86

2,3,7,8-TCDD 0.20 0.16 2,3,4,7,8-PeCDF-13C 2.00 8479
1,2,3,7,8-PeCDD-13C 2.00 101
1,2,3,4,7,8-HxCDF-13C 2.00 69

1,2,3,7,8-PeCDF 1.00 1.01 1,2,3,6,7,8-HxCDF-13C 2.00 75101
2,3,4,7,8-PeCDF 1.00 1.17 2,3,4,6,7,8-HxCDF-13C 2.00 75117

1,2,3,7,8,9-HxCDF-13C 2.00 75
1,2,3,4,7,8-HxCDD-13C 2.00 77

1,2,3,7,8-PeCDD 1.00 0.91 1,2,3,6,7,8-HxCDD-13C 2.00 7291
1,2,3,4,6,7,8-HpCDF-13C 2.00 89
1,2,3,4,7,8,9-HpCDF-13C 2.00 101

1,2,3,4,7,8-HxCDF 1.00 1.60 1,2,3,4,6,7,8-HpCDD-13C 2.00 106160
1,2,3,6,7,8-HxCDF 1.00 1.15 OCDD-13C 4.00 108115 DN2
2,3,4,6,7,8-HxCDF 1.00 1.31 131
1,2,3,7,8,9-HxCDF 1.00 1.14 1,2,3,4-TCDD-13C 2.00 NA114

1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 1.00 1.03 2,3,7,8-TCDD-37Cl4 0.20 90103
1,2,3,6,7,8-HxCDD 1.00 1.56 156
1,2,3,7,8,9-HxCDD 1.00 1.20 120

1,2,3,4,6,7,8-HpCDF 1.00 38.33 3833 E
1,2,3,4,7,8,9-HpCDF 1.00 3.73 373

1,2,3,4,6,7,8-HpCDD 1.00 15.84 1584

OCDF 2.00 439.29 21964 EDN2
OCDD 2.00 194.53 9726 DN2

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

Qs = Quantity Spiked                               Qm = Quantity Measured                    Rec.  =  Recovery  (Expressed  as  Percent)
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

10355420006-MSD
Y160719A_05

SMT

10.4 g
Y160713
Y160719A_02 &  Y160719A_18

Matrix
Dilution
Extracted
Analyzed

Soil

07/15/2016  17:45
07/19/2016  15:28

Client - Energy Laboratories

NA

Method Blank ID BLANK-51095

Client's Sample ID H16070159-006B-MSD

Method 8290 Spiked Sample Report

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.22 2,3,7,8-TCDF-13C 2.00 79110
2,3,7,8-TCDD-13C 2.00 94
1,2,3,7,8-PeCDF-13C 2.00 88

2,3,7,8-TCDD 0.20 0.16 2,3,4,7,8-PeCDF-13C 2.00 8481
1,2,3,7,8-PeCDD-13C 2.00 102
1,2,3,4,7,8-HxCDF-13C 2.00 69

1,2,3,7,8-PeCDF 1.00 0.99 1,2,3,6,7,8-HxCDF-13C 2.00 7399
2,3,4,7,8-PeCDF 1.00 1.18 2,3,4,6,7,8-HxCDF-13C 2.00 74118

1,2,3,7,8,9-HxCDF-13C 2.00 74
1,2,3,4,7,8-HxCDD-13C 2.00 76

1,2,3,7,8-PeCDD 1.00 0.93 1,2,3,6,7,8-HxCDD-13C 2.00 7193
1,2,3,4,6,7,8-HpCDF-13C 2.00 88
1,2,3,4,7,8,9-HpCDF-13C 2.00 101

1,2,3,4,7,8-HxCDF 1.00 1.49 1,2,3,4,6,7,8-HpCDD-13C 2.00 100149
1,2,3,6,7,8-HxCDF 1.00 1.18 OCDD-13C 4.00 112118 DN2
2,3,4,6,7,8-HxCDF 1.00 1.27 127
1,2,3,7,8,9-HxCDF 1.00 1.10 1,2,3,4-TCDD-13C 2.00 NA110

1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 1.00 1.08 2,3,7,8-TCDD-37Cl4 0.20 91108
1,2,3,6,7,8-HxCDD 1.00 1.47 147
1,2,3,7,8,9-HxCDD 1.00 1.21 121

1,2,3,4,6,7,8-HpCDF 1.00 34.18 3418 E
1,2,3,4,7,8,9-HpCDF 1.00 3.23 323

1,2,3,4,6,7,8-HpCDD 1.00 13.60 1360

OCDF 2.00 298.42 14921 DN2
OCDD 2.00 140.55 7028 DN2

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample
Nn = Value obtained from additional analysis

Qs = Quantity Spiked                               Qm = Quantity Measured                    Rec.  =  Recovery  (Expressed  as  Percent)
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID
MS ID
MSD ID

Sample Filename
MS Filename

10355420006
10355420006-MS
10355420006-MSD

Y160719A_13
Y160719A_04

Sample Amount
MS Amount
MSD Amount

9.07 g

9.1 g

Client - Energy Laboratories

9.1 g
MSD Filename Y160719A_05

Method 8290 Spike Sample Results

Dry WeightsClient Sample ID H16070159-006B

Sample Conc. MSD Qm Background Subtracted
Analyte MSD % Rec. RPDMS % Rec.(ng)

MS/MSD Qs
(ng)

MS Qm
(ng)ng/Kg RPD

2,3,7,8-TCDF 1.205 0.20 0.22 0.22 103 104 1.61.5
2,3,7,8-TCDD 0.000 0.20 0.16 0.16 79 81 2.62.6
1,2,3,7,8-PeCDF 1.732 1.00 1.01 0.99 99 97 2.42.4
2,3,4,7,8-PeCDF 7.478 1.00 1.17 1.18 111 111 0.60.6
1,2,3,7,8-PeCDD 1.828 1.00 0.91 0.93 90 91 1.51.5
1,2,3,4,7,8-HxCDF 35.203 1.00 1.60 1.49 128 117 8.56.8
1,2,3,6,7,8-HxCDF 0.000 1.00 1.15 1.18 94 96 2.31.9
2,3,4,6,7,8-HxCDF 38.878 1.00 1.31 1.27 95 92 3.52.6
1,2,3,7,8,9-HxCDF 15.323 1.00 1.14 1.10 100 97 3.32.9
1,2,3,4,7,8-HxCDD 3.318 1.00 1.03 1.08 100 105 4.14.0
1,2,3,6,7,8-HxCDD 33.868 1.00 1.56 1.47 126 117 7.35.8
1,2,3,7,8,9-HxCDD 12.543 1.00 1.20 1.21 109 110 1.21.0
1,2,3,4,6,7,8-HpCDF 3203.712 1.00 38.33 34.18 927 513 57.511.4
1,2,3,4,7,8,9-HpCDF 212.056 1.00 3.73 3.23 181 131 32.014.3
1,2,3,4,6,7,8-HpCDD 1080.678 1.00 15.84 13.60 604 380 45.515.2
OCDF 26052.120 2.00 439.29 298.42 10151 3108 106.238.2
OCDD 14232.525 2.00 194.53 140.55 3273 574 140.332.2

MS = Matrix Spike
MSD = Matrix Spike Duplicate
Qm = Quantity Measured
Qs = Quantity Spiked
% Rec. = Percent Recovery
RPD = Relative Percent Difference
NA = Not Applicable
NC = Not Calculated

CDD = Chlorinated dibenzo-p-dioxin
CDF = Chlorinated dibenzo-p-furan
T = Tetra
Pe = Penta
Hx = Hexa
Hp = Hepta
O = Octa

Definitions
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable R

R

2.1°C  On Ice - From Field

7/11/2016Wanda Johnson

Hand Del

RAT

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

7/18/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16070159
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16080248-001 DIAP-BKFL-01 08/10/16 12:30 08/10/16 Soil Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Percent Moisture
Digestion, Total Metals 
Digestion, Mercury by CVAA
Soil Preparation

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16080248

1252 Commerce Dr
Laramie, WY  82070-7000

August 25, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 1 sample for Trihydro-Laramie on 8/10/2016 for analysis.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16080248-001
Client Sample ID: DIAP-BKFL-01

Collection Date: 08/10/16 12:30

Matrix: Soil

Report Date: 08/25/16

DateReceived: 08/10/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

08/24/16 09:36 / rgk0.2wt%5.3Moisture D2974

3050 EXTRACTABLE METALS

08/17/16 13:13 / dck5mg/kg-dry6Arsenic SW6020
08/15/16 16:17 / sld5mg/kg-dry56Barium SW6010B
08/17/16 13:13 / dck1mg/kg-dryNDCadmium SW6020
08/17/16 13:13 / dck5mg/kg-dry9Chromium SW6020
08/17/16 13:13 / dck5mg/kg-dry7Lead SW6020
08/17/16 13:13 / dck1mg/kg-dryNDSelenium SW6020
08/17/16 13:13 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

08/15/16 13:45 / rgk0.50mg/kg-dryNDMercury SW7471B

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16080248

QA/QC Summary Report

08/25/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: D2974 Batch: R117999

Lab ID: H16080248-001ADUP 08/24/16 09:36Sample Duplicate Run: SOIL DRYING OVEN 2_16082
Moisture 200.20 0.15.34 wt%

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16080248

QA/QC Summary Report

08/25/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6010B Analytical Run: ICP2-HE_160815A

Lab ID: ICV 08/15/16 08:49Initial Calibration Verification Standard
Barium 96 90 1100.100.771 mg/L

Lab ID: ICSA 08/15/16 09:27Interference Check Sample A
Barium 0 00.10-0.00148 mg/L

Lab ID: ICSAB 08/15/16 09:31Interference Check Sample AB
Barium 99 80 1200.100.495 mg/L

Method: SW6010B Batch: 33992

Lab ID: MB-33992 08/15/16 15:19Method Blank Run: ICP2-HE_160815A
Barium 0.02ND mg/kg

Lab ID: LFB-33992 08/15/16 15:30Laboratory Fortified Blank Run: ICP2-HE_160815A
Barium 101 80 1201.050.6 mg/kg

Lab ID: LCS-33992 08/15/16 15:33Laboratory Control Sample Run: ICP2-HE_160815A
Barium 107 78.6 112.81.0201 mg/kg

Lab ID: H16080153-008ADIL 08/15/16 15:52Serial Dilution Run: ICP2-HE_160815A
Barium 0 0 101.0ND mg/kg

Internal Stds failed - missed sample cup

Lab ID: H16080153-008APDS 08/15/16 15:56Post Digestion/Distillation Spike Run: ICP2-HE_160815A
Barium 89 75 1251.0403 mg/kg

Lab ID: H16080153-008AMS 08/15/16 15:59Sample Matrix Spike Run: ICP2-HE_160815A
Barium -2 75 1251.0174 mg/kg S

- S= Spike recovery outside of QC advisory limits.  The recovery in the Laboratory Control Sample was within QC advisory limits.  This suggests that the Matrix Spike recovery 
is due to matrix interference.

Lab ID: H16080153-008AMSD 08/15/16 16:03Sample Matrix Spike Duplicate Run: ICP2-HE_160815A
Barium -25 75 125 201.0 6.8163 mg/kg S

- S= Spike recovery outside of QC advisory limits.  The recovery in the Laboratory Control Sample was within QC advisory limits.  This suggests that the Matrix Spike recovery 
is due to matrix interference.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16080248

QA/QC Summary Report

08/25/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS204-B_160817A

Lab ID: ICV STD 08/17/16 11:22Initial Calibration Verification Standard6
Arsenic 101 90 1100.00100.0604 mg/L
Cadmium 102 90 1100.00100.0306 mg/L
Chromium 101 90 1100.00100.0607 mg/L
Lead 100 90 1100.00100.0600 mg/L
Selenium 101 90 1100.00100.0603 mg/L
Silver 104 90 1100.00100.0312 mg/L

Lab ID: ICV STD 08/17/16 16:16Initial Calibration Verification Standard6
Arsenic 105 90 1100.00100.0628 mg/L
Cadmium 102 90 1100.00100.0307 mg/L
Chromium 102 90 1100.00100.0614 mg/L
Lead 98 90 1100.00100.0587 mg/L
Selenium 101 90 1100.00100.0609 mg/L
Silver 101 90 1100.00100.0302 mg/L

Method: SW6020 Batch: 33992

Lab ID: MB-33992 08/17/16 12:44Method Blank Run: ICPMS204-B_160817A6
Arsenic 0.2ND mg/kg
Cadmium 0.8ND mg/kg
Chromium 4ND mg/kg
Lead 0.5ND mg/kg
Selenium 0.8ND mg/kg
Silver 0.30.3 mg/kg

Lab ID: LCS-33992 08/17/16 12:47Laboratory Control Sample Run: ICPMS204-B_160817A6
Arsenic 83 71.4 105.11.0163 mg/kg
Cadmium 94 73.9 106.11.093.5 mg/kg
Chromium 92 73.5 108.54.2108 mg/kg
Lead 99 74.4 108.61.0104 mg/kg
Selenium 93 71.2 110.21.0191 mg/kg
Silver 86 70.8 111.91.036.6 mg/kg

Lab ID: LFB-33992 08/17/16 12:50Laboratory Fortified Blank Run: ICPMS204-B_160817A6
Arsenic 107 80 1201.053.5 mg/kg
Cadmium 108 80 1201.027.0 mg/kg
Chromium 104 80 1204.251.9 mg/kg
Lead 104 80 1201.052.2 mg/kg
Selenium 105 80 1201.052.4 mg/kg
Silver 109 80 1201.027.6 mg/kg

Lab ID: H16080153-008ADIL 08/17/16 12:57Serial Dilution Run: ICPMS204-B_160817A6
Arsenic 0 0 101.51.51 mg/kg-dry N
Cadmium 0 0 105.1ND mg/kg-dry
Chromium 0 0 1025ND mg/kg-dry
Lead 0 0 102.922.6 mg/kg-dry N

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
N - The analyte concentration was not sufficiently high to calculate a 
RPD for the serial dilution test.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16080248

QA/QC Summary Report

08/25/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Batch: 33992

Lab ID: H16080153-008ADIL 08/17/16 12:57Serial Dilution Run: ICPMS204-B_160817A6
Selenium 0 0 104.7ND mg/kg-dry
Silver 0 0 101.6ND mg/kg-dry

Lab ID: H16080153-008APDS 08/17/16 13:00Post Digestion/Distillation Spike Run: ICPMS204-B_160817A6
Arsenic 96 75 1251.02900 mg/kg-dry
Cadmium 91 75 1251.01370 mg/kg-dry
Chromium 90 75 1255.12730 mg/kg-dry
Lead 97 75 1251.02970 mg/kg-dry
Selenium 96 75 1251.02900 mg/kg-dry
Silver 82 75 1251.01250 mg/kg-dry

Lab ID: H16080153-008AMS 08/17/16 13:03Sample Matrix Spike Run: ICPMS204-B_160817A6
Arsenic 95 75 1251.060.6 mg/kg-dry
Cadmium 97 75 1251.029.6 mg/kg-dry
Chromium 107 75 1255.177.2 mg/kg-dry
Lead 96 75 1251.081.2 mg/kg-dry
Selenium 101 75 1251.064.4 mg/kg-dry
Silver 119 75 1251.037.0 mg/kg-dry

Lab ID: H16080153-008AMSD 08/17/16 13:06Sample Matrix Spike Duplicate Run: ICPMS204-B_160817A6
Arsenic 99 75 125 201.0 4.263.3 mg/kg-dry
Cadmium 103 75 125 201.0 5.331.2 mg/kg-dry
Chromium 115 75 125 205.1 5.881.8 mg/kg-dry
Lead 103 75 125 201.0 5.185.5 mg/kg-dry
Selenium 107 75 125 201.0 5.668.1 mg/kg-dry
Silver 110 75 125 201.0 8.334.0 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16080248

QA/QC Summary Report

08/25/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW7471B Analytical Run: HGCV201-H_160815A

Lab ID: ICV 08/15/16 12:49Initial Calibration Verification Standard
Mercury 101 90 1100.500.0010 mg/kg

Lab ID: CCV 08/15/16 12:51Continuing Calibration Verification Standard
Mercury 105 90 1100.500.0026 mg/kg

Method: SW7471B Batch: 34013

Lab ID: MB-34013 08/15/16 13:05Method Blank Run: HGCV201-H_160815A
Mercury 0.0010.01 mg/kg

Lab ID: LCS-34013 08/15/16 13:07Laboratory Control Sample Run: HGCV201-H_160815A
Mercury 112 71 126.40.505.6 mg/kg

Lab ID: LFB-34013 08/15/16 13:13Laboratory Fortified Blank Run: HGCV201-H_160815A
Mercury 112 80 1200.500.22 mg/kg

Lab ID: H16080272-002AMS 08/15/16 13:21Sample Matrix Spike Run: HGCV201-H_160815A
Mercury 104 80 1200.500.22 mg/kg-dry

Lab ID: H16080272-002AMSD 08/15/16 13:23Sample Matrix Spike Duplicate Run: HGCV201-H_160815A
Mercury 120 80 120 200.500.25 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable R

R

5.3°C  From Field-On Ice

8/10/2016Wanda Johnson

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

8/12/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16080248
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16090282-001 MW-1 09/13/16 9:35 09/14/16 Aqueous Metals by ICP/ICPMS, Dissolved
Mercury, Dissolved
Services Provided by Lab
EPH-Sep Funnel Extraction
Hydrocarbons, Extractable 
Petroleum Screen
8151-Herbicides, Chlorinated
Preparation, Dissolved Filtration
Digestion, Mercury by CVAA
Separatory Funnel Liquid Liquid Ext.
Separatory Funnel Liquid-Liquid Ext.
Low Level PAH

H16090282-002 MW-3 09/12/16 16:15 09/14/16 Aqueous Same As Above

H16090282-003 MW-4 09/12/16 12:25 09/14/16 Aqueous Same As Above

H16090282-004 BD-20160912-02 09/12/16 12:30 09/14/16 Aqueous Same As Above

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16090282

1252 Commerce Dr
Laramie, WY  82070-7000

September 27, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 4 samples for Trihydro-Laramie on 9/14/2016 for analysis.
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Project: Diamond P Ranch
CLIENT: Trihydro-Laramie

Work Order: H16090282 CASE NARRATIVE

09/27/16Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090282-001
Client Sample ID: MW-1

Collection Date: 09/13/16 09:35

Matrix: Aqueous

Report Date: 09/27/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

09/19/16 17:39 / dck0.001mg/LNDArsenic SW6020
09/15/16 15:31 / dck0.05mg/L0.05Barium SW6020
09/15/16 15:31 / dck0.001mg/LNDCadmium SW6020
09/15/16 15:31 / dck0.005mg/LNDChromium SW6020
09/15/16 15:31 / dck0.001mg/LNDLead SW6020
09/19/16 13:21 / rgk0.0001mg/LNDMercury SW7470A
09/15/16 15:31 / dck0.001mg/LNDSelenium SW6020
09/15/16 15:31 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/21/16 21:40 / JRS300ug/LNDTotal Extractable Hydrocarbons SW8015M1000
09/21/16 21:40 / JRS40-140%REC85.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

09/19/16 17:40 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDAcenaphthene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDAcenaphthylene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDAnthracene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDChrysene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDFluoranthene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDFluorene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDNaphthalene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDPhenanthrene SW8270C
09/19/16 17:40 / eli-b0.10ug/LNDPyrene SW8270C
09/19/16 17:40 / eli-b25-94%REC51.0    Surr: 2-Fluorobiphenyl SW8270C
09/19/16 17:40 / eli-b19-102%REC65.0    Surr: Nitrobenzene-d5 SW8270C
09/19/16 17:40 / eli-b39-106%REC68.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/20/16 17:05 / eli-b0.10ug/LNDPentachlorophenol SW8151A
09/20/16 17:05 / eli-b50-125%REC75.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090282-002
Client Sample ID: MW-3

Collection Date: 09/12/16 16:15

Matrix: Aqueous

Report Date: 09/27/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

09/15/16 15:47 / dck0.001mg/L0.002Arsenic SW6020
09/15/16 15:47 / dck0.05mg/LNDBarium SW6020
09/15/16 15:47 / dck0.001mg/LNDCadmium SW6020
09/15/16 15:47 / dck0.005mg/LNDChromium SW6020
09/15/16 15:47 / dck0.001mg/LNDLead SW6020
09/19/16 13:24 / rgk0.0001mg/LNDMercury SW7470A
09/15/16 15:47 / dck0.001mg/LNDSelenium SW6020
09/15/16 15:47 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/21/16 22:26 / JRS322ug/LNDTotal Extractable Hydrocarbons SW8015M1000
09/21/16 22:26 / JRS40-140%REC95.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

09/19/16 18:43 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDAcenaphthene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDAcenaphthylene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDAnthracene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDChrysene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDFluoranthene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDFluorene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDNaphthalene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDPhenanthrene SW8270C
09/19/16 18:43 / eli-b0.10ug/LNDPyrene SW8270C
09/19/16 18:43 / eli-b25-94%REC45.0    Surr: 2-Fluorobiphenyl SW8270C
09/19/16 18:43 / eli-b19-102%REC56.0    Surr: Nitrobenzene-d5 SW8270C
09/19/16 18:43 / eli-b39-106%REC70.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/20/16 17:38 / eli-b0.10ug/LNDPentachlorophenol SW8151A
09/20/16 17:38 / eli-b50-125%REC81.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090282-003
Client Sample ID: MW-4

Collection Date: 09/12/16 12:25

Matrix: Aqueous

Report Date: 09/27/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

09/15/16 15:50 / dck0.001mg/L0.001Arsenic SW6020
09/15/16 15:50 / dck0.05mg/L0.05Barium SW6020
09/15/16 15:50 / dck0.001mg/LNDCadmium SW6020
09/15/16 15:50 / dck0.005mg/LNDChromium SW6020
09/15/16 15:50 / dck0.001mg/LNDLead SW6020
09/19/16 13:35 / rgk0.0001mg/LNDMercury SW7470A
09/15/16 15:50 / dck0.001mg/LNDSelenium SW6020
09/15/16 15:50 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/21/16 23:12 / JRS329ug/LNDTotal Extractable Hydrocarbons SW8015M1000
09/21/16 23:12 / JRS40-140%REC91.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

09/19/16 19:46 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDAcenaphthene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDAcenaphthylene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDAnthracene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDChrysene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDFluoranthene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDFluorene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDNaphthalene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDPhenanthrene SW8270C
09/19/16 19:46 / eli-b0.10ug/LNDPyrene SW8270C
09/19/16 19:46 / eli-b25-94%REC48.0    Surr: 2-Fluorobiphenyl SW8270C
09/19/16 19:46 / eli-b19-102%REC64.0    Surr: Nitrobenzene-d5 SW8270C
09/19/16 19:46 / eli-b39-106%REC78.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/20/16 18:44 / eli-b0.10ug/L1.2Pentachlorophenol SW8151A
09/20/16 18:44 / eli-b50-125%REC53.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090282-004
Client Sample ID: BD-20160912-02

Collection Date: 09/12/16 12:30

Matrix: Aqueous

Report Date: 09/27/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

09/15/16 15:53 / dck0.001mg/L0.002Arsenic SW6020
09/15/16 15:53 / dck0.05mg/LNDBarium SW6020
09/15/16 15:53 / dck0.001mg/LNDCadmium SW6020
09/15/16 15:53 / dck0.005mg/LNDChromium SW6020
09/15/16 15:53 / dck0.001mg/LNDLead SW6020
09/19/16 13:37 / rgk0.0001mg/LNDMercury SW7470A
09/15/16 15:53 / dck0.001mg/LNDSelenium SW6020
09/15/16 15:53 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/21/16 23:58 / JRS303ug/LNDTotal Extractable Hydrocarbons SW8015M1000
09/21/16 23:58 / JRS40-140%REC99.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

09/19/16 20:18 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDAcenaphthene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDAcenaphthylene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDAnthracene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDChrysene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDFluoranthene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDFluorene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDNaphthalene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDPhenanthrene SW8270C
09/19/16 20:18 / eli-b0.10ug/LNDPyrene SW8270C
09/19/16 20:18 / eli-b25-94%REC56.0    Surr: 2-Fluorobiphenyl SW8270C
09/19/16 20:18 / eli-b19-102%REC66.0    Surr: Nitrobenzene-d5 SW8270C
09/19/16 20:18 / eli-b39-106%REC73.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/20/16 18:11 / eli-b0.10ug/LNDPentachlorophenol SW8151A
09/20/16 18:11 / eli-b50-125%REC68.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E245.1 Analytical Run: HGCV202-H_160919A

Lab ID: ICV 09/19/16 12:32Initial Calibration Verification Standard
Mercury 99 90 1100.000100.000198 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS204-B_160915A

Lab ID: ICV STD 09/15/16 10:15Initial Calibration Verification Standard7
Arsenic 101 90 1100.00100.0607 mg/L
Barium 101 90 1100.00100.0607 mg/L
Cadmium 102 90 1100.00100.0304 mg/L
Chromium 99 90 1100.00100.0596 mg/L
Lead 99 90 1100.00100.0592 mg/L
Selenium 102 90 1100.00100.0614 mg/L
Silver 101 90 1100.00100.0304 mg/L

Method: SW6020 Batch: R118686

Lab ID: LRB 09/15/16 13:45Method Blank Run: ICPMS204-B_160915A7
Arsenic 6E-05ND mg/L
Barium 0.0001ND mg/L
Cadmium 1E-05ND mg/L
Chromium 3E-05ND mg/L
Lead 5E-06ND mg/L
Selenium 0.0003ND mg/L
Silver 9E-06ND mg/L

Lab ID: LFB 09/15/16 13:48Laboratory Fortified Blank Run: ICPMS204-B_160915A7
Arsenic 97 80 1200.00100.0485 mg/L
Barium 94 80 1200.00100.0470 mg/L
Cadmium 97 80 1200.00100.0485 mg/L
Chromium 95 80 1200.00100.0477 mg/L
Lead 94 80 1200.00100.0469 mg/L
Selenium 93 80 1200.00100.0465 mg/L
Silver 92 80 1200.00100.0184 mg/L

Lab ID: H16090282-001AMS 09/15/16 15:37Sample Matrix Spike Run: ICPMS204-B_160915A7
Arsenic 102 75 1250.00100.0519 mg/L
Barium 93 75 1250.0500.0980 mg/L
Cadmium 90 75 1250.00100.0453 mg/L
Chromium 95 75 1250.00500.0488 mg/L
Lead 94 75 1250.00100.0468 mg/L
Selenium 107 75 1250.00100.0533 mg/L
Silver 88 75 1250.00100.0177 mg/L

Lab ID: H16090282-001AMSD 09/15/16 15:40Sample Matrix Spike Duplicate Run: ICPMS204-B_160915A7
Arsenic 102 75 125 200.0010 0.70.0522 mg/L
Barium 93 75 125 200.050 0.20.0982 mg/L
Cadmium 92 75 125 200.0010 1.30.0458 mg/L
Chromium 93 75 125 200.0050 1.60.0480 mg/L
Lead 93 75 125 200.0010 0.40.0466 mg/L
Selenium 107 75 125 200.0010 0.80.0537 mg/L
Silver 92 75 125 200.0010 4.40.0185 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS204-B_160919A

Lab ID: ICV STD 09/19/16 11:48Initial Calibration Verification Standard
Arsenic 100 90 1100.00100.0602 mg/L

Lab ID: ICV STD 09/19/16 16:39Initial Calibration Verification Standard
Arsenic 99 90 1100.00100.0593 mg/L

Method: SW6020 Batch: R118783

Lab ID: LRB 09/19/16 17:22Method Blank Run: ICPMS204-B_160919A
Arsenic 6E-05ND mg/L

Lab ID: LFB 09/19/16 17:26Laboratory Fortified Blank Run: ICPMS204-B_160919A
Arsenic 97 80 1200.00100.0487 mg/L

Lab ID: H16090310-001BMS 09/19/16 19:54Sample Matrix Spike Run: ICPMS204-B_160919A
Arsenic 111 70 1300.00100.116 mg/L

Lab ID: H16090310-001BMSD 09/19/16 19:57Sample Matrix Spike Duplicate Run: ICPMS204-B_160919A
Arsenic 111 70 130 200.0010 0.50.115 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW7470A Analytical Run: HGCV202-H_160919A

Lab ID: CCV 09/19/16 13:43Continuing Calibration Verification Standard
Mercury 99 90 1100.000100.000197 mg/L

Method: SW7470A Batch: 34479

Lab ID: MB-34479 09/19/16 13:14Method Blank Run: HGCV202-H_160919A
Mercury 1E-061E-06 mg/L

Lab ID: LCS-34479 09/19/16 13:16Laboratory Control Sample Run: HGCV202-H_160919A
Mercury 92 90 1100.000100.000139 mg/L

Lab ID: H16090282-002ADIL 09/19/16 13:27Serial Dilution Run: HGCV202-H_160919A
Mercury 0 0 100.000101.0E-05 mg/L

Lab ID: H16090282-002AMS 09/19/16 13:29Sample Matrix Spike Run: HGCV202-H_160919A
Mercury 102 85 1150.000100.00015 mg/L

Lab ID: H16090282-002AMSD 09/19/16 13:32Sample Matrix Spike Duplicate Run: HGCV202-H_160919A
Mercury 100 85 115 200.00010 1.60.00015 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Batch: 34498

Lab ID: MB-34498 09/21/16 20:09Method Blank Run: HHP_160920A2
Total Extractable Hydrocarbons 300ND ug/L
    Surr: o-Terphenyl 96 40 140

Lab ID: LCS-34498 09/21/16 20:55Laboratory Control Sample Run: HHP_160920A2
Total Extractable Hydrocarbons 108 60 1403006730 ug/L
    Surr: o-Terphenyl 102 40 140

Lab ID: H16090300-002AMS 09/22/16 02:14Sample Matrix Spike Run: HHP_160920A2
Total Extractable Hydrocarbons 90 60 14060011500 ug/L
    Surr: o-Terphenyl 87 40 140

Lab ID: H16090300-002AMSD 09/22/16 03:00Sample Matrix Spike Duplicate Run: HHP_160920A2
Total Extractable Hydrocarbons 106 60 140 20600 1613500 ug/L
    Surr: o-Terphenyl 104 40 140

Method: SW8015M Analytical Run: R118855

Lab ID: CCV_0920GC127r-W 09/21/16 18:38Continuing Calibration Verification Standard15
n-Nonane 116 75 125232 ug/L
n-Decane 116 75 125232 ug/L
n-Dodecane 110 75 125220 ug/L
n-Tetradecane 112 75 125224 ug/L
n-Hexadecane 113 75 125227 ug/L
n-Octadecane 114 75 125228 ug/L
n-Nonadecane 114 75 125229 ug/L
n-Eicosane 115 75 125229 ug/L
n-Docosane 115 75 125229 ug/L
n-Tetracosane 115 75 125231 ug/L
n-Hexacosane 116 75 125232 ug/L
n-Octacosane 116 75 125233 ug/L
n-Triacontane 117 75 125234 ug/L
n-Hexatriacontane 116 75 125232 ug/L
    Surr: o-Terphenyl 115 75 125

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8151A Batch: B_102764

Lab ID: LCS-102764 09/20/16 16:00Laboratory Control Sample Run: SUB-B2674042
Pentachlorophenol 69 61 1220.103.46 ug/L
    Surr: DCAA 65 50 1250.10

Lab ID: MB-102764 09/20/16 16:32Method Blank Run: SUB-B2674042
Pentachlorophenol 0.10ND ug/L
    Surr: DCAA 71 50 1250.10

Lab ID: H16090282-003D 09/21/16 11:43Sample Matrix Spike Run: SUB-B2674042
Pentachlorophenol 63 61 1220.104.32 ug/L
    Surr: DCAA 57 50 1250.10

Lab ID: H16090282-003D 09/21/16 12:15Sample Matrix Spike Duplicate Run: SUB-B2674042
Pentachlorophenol 59 61 122 400.10 4.74.12 ug/L S
    Surr: DCAA 58 50 1250.10

Method: SW8151A Analytical Run: B_R267404

Lab ID: CK6 09/20/16 15:27Continuing Calibration Verification Standard2
Pentachlorophenol 89 85 1150.100.421 ug/L
    Surr: DCAA 87 85 1150.10

Lab ID: CK6 09/20/16 21:28Continuing Calibration Verification Standard2
Pentachlorophenol 90 85 1150.100.427 ug/L
    Surr: DCAA 88 85 1150.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_102784

Lab ID: LLCS-102784 09/19/16 16:37Laboratory Control Sample Run: SUB-B26730520
2-Methylnaphthalene 78 18 117 400.10 0.03.92 ug/L
Acenaphthene 73 40 92 400.10 0.03.63 ug/L
Acenaphthylene 72 37 96 400.10 0.03.59 ug/L
Anthracene 76 46 108 400.10 0.03.82 ug/L
Benzo(a)anthracene 83 41 105 400.10 0.04.15 ug/L
Benzo(a)pyrene 78 42 110 400.10 0.03.88 ug/L
Benzo(b)fluoranthene 87 27 121 400.10 0.04.33 ug/L
Benzo(g,h,i)perylene 84 44 108 400.10 0.04.20 ug/L
Benzo(k)fluoranthene 78 44 111 400.10 0.03.92 ug/L
Chrysene 74 50 106 400.10 0.03.71 ug/L
Dibenzo(a,h)anthracene 78 47 111 400.10 0.03.88 ug/L
Fluoranthene 80 44 111 400.10 0.03.99 ug/L
Fluorene 84 42 99 400.10 0.04.21 ug/L
Indeno(1,2,3-cd)pyrene 80 33 112 400.10 0.04.01 ug/L
Naphthalene 64 22 108 400.10 0.03.20 ug/L
Phenanthrene 71 43 106 400.10 0.03.57 ug/L
Pyrene 87 41 106 400.10 0.04.33 ug/L
    Surr: 2-Fluorobiphenyl 47 25 940.10
    Surr: Nitrobenzene-d5 70 19 1020.10
    Surr: Terphenyl-d14 80 39 1060.10

Lab ID: LMB-102784 09/19/16 17:09Method Blank Run: SUB-B26730520
2-Methylnaphthalene 0.10ND ug/L
Acenaphthene 0.10ND ug/L
Acenaphthylene 0.10ND ug/L
Anthracene 0.10ND ug/L
Benzo(a)anthracene 0.10ND ug/L
Benzo(a)pyrene 0.10ND ug/L
Benzo(b)fluoranthene 0.10ND ug/L
Benzo(g,h,i)perylene 0.10ND ug/L
Benzo(k)fluoranthene 0.10ND ug/L
Chrysene 0.10ND ug/L
Dibenzo(a,h)anthracene 0.10ND ug/L
Fluoranthene 0.10ND ug/L
Fluorene 0.10ND ug/L
Indeno(1,2,3-cd)pyrene 0.10ND ug/L
Naphthalene 0.10ND ug/L
Phenanthrene 0.10ND ug/L
Pyrene 0.10ND ug/L
    Surr: 2-Fluorobiphenyl 59 25 940.10
    Surr: Nitrobenzene-d5 64 19 1020.10
    Surr: Terphenyl-d14 74 39 1060.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_102784

Lab ID: H16090282-001C 09/19/16 18:12Sample Matrix Spike Run: SUB-B26730520
2-Methylnaphthalene 78 17 1180.207.78 ug/L
Acenaphthene 74 40 920.207.40 ug/L
Acenaphthylene 75 37 960.207.48 ug/L
Anthracene 78 46 1080.207.78 ug/L
Benzo(a)anthracene 80 41 1050.207.98 ug/L
Benzo(a)pyrene 79 42 1100.207.92 ug/L
Benzo(b)fluoranthene 79 27 1210.207.94 ug/L
Benzo(g,h,i)perylene 83 44 1080.208.26 ug/L
Benzo(k)fluoranthene 90 44 1110.208.96 ug/L
Chrysene 75 50 1060.207.54 ug/L
Dibenzo(a,h)anthracene 76 47 1110.207.60 ug/L
Fluoranthene 84 44 1110.208.36 ug/L
Fluorene 86 42 990.208.60 ug/L
Indeno(1,2,3-cd)pyrene 79 33 1120.207.88 ug/L
Naphthalene 65 22 1080.206.52 ug/L
Phenanthrene 73 43 1060.207.30 ug/L
Pyrene 88 41 1060.208.82 ug/L
    Surr: 2-Fluorobiphenyl 48 25 940.20
    Surr: Nitrobenzene-d5 69 19 1020.20
    Surr: Terphenyl-d14 75 39 1060.20

Lab ID: H16090282-002C 09/19/16 19:15Sample Matrix Spike Run: SUB-B26730520
2-Methylnaphthalene 86 17 1180.208.58 ug/L
Acenaphthene 81 40 920.208.12 ug/L
Acenaphthylene 80 37 960.208.00 ug/L
Anthracene 81 46 1080.208.10 ug/L
Benzo(a)anthracene 86 41 1050.208.64 ug/L
Benzo(a)pyrene 82 42 1100.208.20 ug/L
Benzo(b)fluoranthene 87 27 1210.208.74 ug/L
Benzo(g,h,i)perylene 95 44 1080.209.46 ug/L
Benzo(k)fluoranthene 96 44 1110.209.62 ug/L
Chrysene 80 50 1060.208.04 ug/L
Dibenzo(a,h)anthracene 79 47 1110.207.94 ug/L
Fluoranthene 89 44 1110.208.86 ug/L
Fluorene 91 42 990.209.10 ug/L
Indeno(1,2,3-cd)pyrene 81 33 1120.208.12 ug/L
Naphthalene 70 22 1080.207.02 ug/L
Phenanthrene 78 43 1060.207.78 ug/L
Pyrene 95 41 1060.209.52 ug/L
    Surr: 2-Fluorobiphenyl 48 25 940.20
    Surr: Nitrobenzene-d5 70 19 1020.20
    Surr: Terphenyl-d14 82 39 1060.20

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090282

QA/QC Summary Report

09/27/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Analytical Run: B_R267305

Lab ID: 19-Sep-16_CCV_3 09/19/16 16:06Continuing Calibration Verification Standard20
2-Methylnaphthalene 98 80 1200.101.95 ug/L
Acenaphthene 106 80 1200.102.12 ug/L
Acenaphthylene 108 80 1200.102.17 ug/L
Anthracene 104 80 1200.102.08 ug/L
Benzo(a)anthracene 111 80 1200.102.22 ug/L
Benzo(a)pyrene 117 80 1200.102.34 ug/L
Benzo(b)fluoranthene 114 80 1200.102.27 ug/L
Benzo(g,h,i)perylene 103 80 1200.102.07 ug/L
Benzo(k)fluoranthene 114 80 1200.102.27 ug/L
Chrysene 99 80 1200.101.98 ug/L
Dibenzo(a,h)anthracene 104 80 1200.102.09 ug/L
Fluoranthene 105 80 1200.102.11 ug/L
Fluorene 116 80 1200.102.32 ug/L
Indeno(1,2,3-cd)pyrene 116 80 1200.102.31 ug/L
Naphthalene 103 80 1200.102.06 ug/L
Phenanthrene 100 80 1200.102.00 ug/L
Pyrene 110 80 1200.102.20 ug/L
    Surr: 2-Fluorobiphenyl 105 80 1200.10
    Surr: Nitrobenzene-d5 114 80 1200.10
    Surr: Terphenyl-d14 118 80 1200.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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MW-1 Batch ID: 34498

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090282-001B ;0920GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC092016_b\0920GC1.0031.RAW

Date & Time Acquired: 9/21/2016 9:40:58 PM 

Method File: G:\Org\1GC\Methods\09201631.MET

Calibration File: G:\Org\1GC\Cals\SR082516D.CAL

Sample Weight: 1.0486        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 7.09  to  17.46 

Rt range for C9 to C18 Hydrocarbons: 6.12  to  12.99 

Rt range for C19 to C36 Hydrocarbons: 13.04  to  20.87 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.08     190.731        161.884        84.88     -

*1-Chloro-octadecane_____13.855    190.731        167.5          87.82     -

DRO Area:11784.03        DRO Amount: 12.44253 

TEH Area:21105.84        TEH Amount: 22.28526 

C9-C18 Area:9263.767     C9-C18 Amount: 10.05803 

C19-C36 Area:6318.688    C19-C36 Amount: 6.493217 
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MW-3 Batch ID: 34498

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090282-002B ;0920GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC092016_b\0920GC1.0032.RAW

Date & Time Acquired: 9/21/2016 10:26:52 PM 

Method File: G:\Org\1GC\Methods\09201632.MET

Calibration File: G:\Org\1GC\Cals\SR082516D.CAL

Sample Weight: 0.9312        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 7.09  to  17.46 

Rt range for C9 to C18 Hydrocarbons: 6.12  to  12.99 

Rt range for C19 to C36 Hydrocarbons: 13.04  to  20.87 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.076    214.777        204.528        95.23     -

*1-Chloro-octadecane_____13.85     214.777        214.093        99.68     -

DRO Area:13698.39        DRO Amount: 16.28738 

TEH Area:22137.89        TEH Amount: 26.32195 

C9-C18 Area:12006.96     C9-C18 Amount: 14.67997 

C19-C36 Area:6101.609    C19-C36 Amount: 7.060644 
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MW-4 Batch ID: 34498

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090282-003B ;0920GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC092016_b\0920GC1.0033.RAW

Date & Time Acquired: 9/21/2016 11:12:33 PM 

Method File: G:\Org\1GC\Methods\SR082516D.MET

Calibration File: G:\Org\1GC\Cals\SR082516D.CAL

Sample Weight: 0.9129        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 7.09  to  17.46 

Rt range for C9 to C18 Hydrocarbons: 6.12  to  12.99 

Rt range for C19 to C36 Hydrocarbons: 13.04  to  20.87 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.073    219.082        209.041        95.42     -

*1-Chloro-octadecane_____13.847    219.082        215.332        98.29     -

DRO Area:190126.2        DRO Amount: 230.5916 

TEH Area:268221.4        TEH Amount: 325.3081 

C9-C18 Area:57827.29     C9-C18 Amount: 72.11818 

C19-C36 Area:205107.1    C19-C36 Amount: 242.1031 
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BD-20160912-02 Batch ID: 34498

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090282-004B ;0920GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC092016_b\0920GC1.0034.RAW

Date & Time Acquired: 9/21/2016 11:58:24 PM 

Method File: G:\Org\1GC\Methods\09201634.MET

Calibration File: G:\Org\1GC\Cals\SR082516D.CAL

Sample Weight: 0.9916        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 7.09  to  17.46 

Rt range for C9 to C18 Hydrocarbons: 6.12  to  12.99 

Rt range for C19 to C36 Hydrocarbons: 13.04  to  20.87 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.07     201.694        199.391        98.86     -

*1-Chloro-octadecane_____13.845    201.694        207.924        103.09    -

DRO Area:12662.92        DRO Amount: 14.13911 

TEH Area:22949.7         TEH Amount: 25.62508 

C9-C18 Area:11639.79     C9-C18 Amount: 13.36423 

C19-C36 Area:5417.453    C19-C36 Amount: 5.887102 
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

£

R

R

R

R

£

£

£

£

£

£

R

£

£

£

£

£

R

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable £

R

°C  See comments

9/14/2016Tracy L. Lorash

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

9/16/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

No sample ID or collection date or time on one MW-3 unpreserved amber glass bottle.  Logged in with ID, date and 
time from COC.  
No collection time on COC or bottles for BD-20160912-02.  Estimated collection time in the laboratory.
Cooler 1 was received at 2.4°C, Cooler 2 at 1.0°C, Cooler 3 at 1.6°C, Cooler 4 at 0.7°C.  Samples were received on 
wet ice. 
Samples for Dissolved Metals/Hardness were subsampled, filtered, and preserved to pH <2 with 2 mL of Nitric acid per 
250 mL in the laboratory.  According to 40CFR136, samples for Dissolved Metals should be filtered and preserved 
within 15 minutes of collection.  tl 9/14/16

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16090282
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ANALYTICAL SUMMARY REPORT

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

H16090301-001 DIAP-SS-N-F (3.0) 09/12/16 9:00 09/14/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Sonication Extraction

H16090301-002 DIAP-S-North-01 (0-2) 09/12/16 9:05 09/14/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16090301-003 DIAP-S-South-01 (0-2) 09/12/16 9:30 09/14/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16090301-004 DIAP-SS-S-F (2.0) 09/12/16 9:35 09/14/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Sonication Extraction

H16090301-005 BD-20160912-01 09/12/16 9:40 09/14/16 Soil Same As Above

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16090301

1252 Commerce Dr
Laramie, WY  82070-7000

October 07, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 6 samples for Trihydro-Laramie on 9/14/2016 for analysis.
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Report Approved By:

H16090301-006 DIAP-SRC-E (6) 09/12/16 10:30 09/14/16 Soil Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
EPH-Fractionation
Hydrocarbons, Aliphatic Extractable 
Petroleum
Hydrocarbons, Aromatic Extractable 
Petroleum
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level
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Project: Diamond P Ranch
CLIENT: Trihydro-Laramie

Work Order: H16090301 CASE NARRATIVE

10/07/16Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-001
Client Sample ID: DIAP-SS-N-F (3.0)

Collection Date: 09/12/16 09:00

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%8.0Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/16/16 23:03 / JRS11mg/kg-dry132Total Extractable Hydrocarbons SW8015M200
09/16/16 23:03 / JRS40-140%REC110    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

HERBICIDES, CHLORINATED

09/27/16 05:23 / eli-b0.0022mg/kg-dry0.061Pentachlorophenol SW8151A
09/27/16 05:23 / eli-b45-117%REC67.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-002
Client Sample ID: DIAP-S-North-01 (0-2)

Collection Date: 09/12/16 09:05

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%6.8Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 09/17/16 07:22 / JRS11mg/kg-dry392Total Extractable Hydrocarbons SW8015M200
09/17/16 07:22 / JRS40-140%REC101    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

09/24/16 05:00 / JRS11mg/kg-dry30C9 to C18 Aliphatics MA-EPH200
09/24/16 05:00 / JRS11mg/kg-dry121C19 to C36 Aliphatics MA-EPH20000
09/24/16 05:00 / JRS40-140%REC91.0    Surr: 1-Chloro-octadecane MA-EPH

09/24/16 05:45 / JRS11mg/kg-dry28C11 to C22 Aromatics MA-EPH400
09/24/16 05:45 / JRS11mg/kg-dry188Total Extractable Hydrocarbons MA-EPH
09/24/16 05:45 / JRS40-140%REC73.0    Surr: 2-Bromonaphthalene MA-EPH
09/24/16 05:45 / JRS40-140%REC78.0    Surr: 2-Fluorobiphenyl MA-EPH
09/24/16 05:45 / JRS40-140%REC89.0    Surr: o-Terphenyl MA-EPH

- A significant portion of the hydrocarbons measured in the EPH Screening analysis were not recovered from the silica gel fractionation cartridge.  Silica gel 
can act as a cleanup media for non-petroleum hydrocarbons.

SEMI-VOLATILE ORGANIC COMPOUNDS

09/23/16 00:00 / eli-b0.0036mg/kg-dryND2-Methylnaphthalene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dryNDAcenaphthene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.024Acenaphthylene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.044Anthracene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.27Benzo(a)anthracene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.29Benzo(a)pyrene SW8270C
09/23/16 00:00 / eli-b0.33mg/kg-dry0.52Benzo(b)fluoranthene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.22Benzo(g,h,i)perylene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.17Benzo(k)fluoranthene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.34Chrysene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.072Dibenzo(a,h)anthracene SW8270C
09/23/16 00:00 / eli-b0.33mg/kg-dry0.72Fluoranthene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.0072Fluorene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.21Indeno(1,2,3-cd)pyrene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dryNDNaphthalene SW8270C
09/23/16 00:00 / eli-b0.0036mg/kg-dry0.15Phenanthrene SW8270C
09/23/16 00:00 / eli-b0.33mg/kg-dry0.58Pyrene SW8270C
09/23/16 00:00 / eli-b47-110%REC68.0    Surr: 2-Fluorobiphenyl SW8270C
09/23/16 00:00 / eli-b43-105%REC60.0    Surr: Nitrobenzene-d5 SW8270C
09/23/16 00:00 / eli-b51-117%REC81.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/27/16 05:56 / eli-b0.0022mg/kg-dry0.052Pentachlorophenol SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL.

Page 5 of 56



LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-002
Client Sample ID: DIAP-S-North-01 (0-2)

Collection Date: 09/12/16 09:05

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

HERBICIDES, CHLORINATED

09/27/16 05:56 / eli-b45-117%REC70.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-003
Client Sample ID: DIAP-S-South-01 (0-2)

Collection Date: 09/12/16 09:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%5.3Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/16/16 23:48 / JRS11mg/kg-dry32Total Extractable Hydrocarbons SW8015M200
09/16/16 23:48 / JRS40-140%REC102    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

09/22/16 20:53 / eli-b0.0035mg/kg-dryND2-Methylnaphthalene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDAcenaphthene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDAcenaphthylene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDAnthracene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDBenzo(a)anthracene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDBenzo(a)pyrene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDBenzo(b)fluoranthene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDBenzo(g,h,i)perylene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDBenzo(k)fluoranthene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDChrysene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDDibenzo(a,h)anthracene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDFluoranthene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDFluorene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDIndeno(1,2,3-cd)pyrene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDNaphthalene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDPhenanthrene SW8270C
09/22/16 20:53 / eli-b0.0035mg/kg-dryNDPyrene SW8270C
09/22/16 20:53 / eli-b47-110%REC69.0    Surr: 2-Fluorobiphenyl SW8270C
09/22/16 20:53 / eli-b43-105%REC61.0    Surr: Nitrobenzene-d5 SW8270C
09/22/16 20:53 / eli-b51-117%REC91.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

09/27/16 06:28 / eli-b0.0021mg/kg-dry0.041Pentachlorophenol SW8151A
09/27/16 06:28 / eli-b45-117%REC67.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-004
Client Sample ID: DIAP-SS-S-F (2.0)

Collection Date: 09/12/16 09:35

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%5.7Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/17/16 00:33 / JRS11mg/kg-dry18Total Extractable Hydrocarbons SW8015M200
09/17/16 00:33 / JRS40-140%REC104    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

HERBICIDES, CHLORINATED

09/27/16 07:01 / eli-b0.0021mg/kg-dry0.011Pentachlorophenol SW8151A
09/27/16 07:01 / eli-b45-117%REC64.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-005
Client Sample ID: BD-20160912-01

Collection Date: 09/12/16 09:40

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%6.2Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

09/17/16 06:37 / JRS11mg/kg-dry17Total Extractable Hydrocarbons SW8015M200
09/17/16 06:37 / JRS40-140%REC102    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

HERBICIDES, CHLORINATED

09/27/16 03:13 / eli-b0.0022mg/kg-dry0.0074Pentachlorophenol SW8151A
09/27/16 03:13 / eli-b45-117%REC70.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16090301-006
Client Sample ID: DIAP-SRC-E (6)

Collection Date: 09/12/16 10:30

Matrix: Soil

Report Date: 10/07/16

DateReceived: 09/14/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

09/16/16 14:40 / kjw0.2wt%11.7Moisture SW3550C

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

* 09/20/16 16:49 / JRS23mg/kg-dry7740Total Extractable Hydrocarbons SW8015M200
09/20/16 16:49 / JRS40-140%REC101    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.
- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

EXTRACTABLE PETROLEUM HYDROCARBONS

* 09/24/16 08:02 / JRS57mg/kg-dry1210C9 to C18 Aliphatics MA-EPH200
09/24/16 08:02 / JRS57mg/kg-dry2860C19 to C36 Aliphatics MA-EPH20000

S 09/24/16 08:02 / JRS40-140%REC257    Surr: 1-Chloro-octadecane MA-EPH

* 09/24/16 08:47 / JRS57mg/kg-dry732C11 to C22 Aromatics MA-EPH400
09/24/16 08:47 / JRS57mg/kg-dry5020Total Extractable Hydrocarbons MA-EPH
09/24/16 08:47 / JRS40-140%REC80.0    Surr: 2-Bromonaphthalene MA-EPH
09/24/16 08:47 / JRS40-140%REC67.0    Surr: 2-Fluorobiphenyl MA-EPH
09/24/16 08:47 / JRS40-140%REC101    Surr: o-Terphenyl MA-EPH

- *=The reported value exceeds the Maximum Contaminant Limit (MCL). The MCLs listed for target analyte and hydrocarbon range values are the most 
conservative Montana DEQ RBSLs. These limits may not apply to your samples.

SEMI-VOLATILE ORGANIC COMPOUNDS

10/05/16 22:41 / eli-b0.038mg/kg-dryND2-Methylnaphthalene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDAcenaphthene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDAcenaphthylene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDAnthracene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dry0.049Benzo(a)anthracene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDBenzo(a)pyrene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dry0.041Benzo(b)fluoranthene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDBenzo(g,h,i)perylene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDBenzo(k)fluoranthene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dry0.045Chrysene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDDibenzo(a,h)anthracene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDFluoranthene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDFluorene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDIndeno(1,2,3-cd)pyrene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDNaphthalene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dryNDPhenanthrene SW8270C
10/05/16 22:41 / eli-b0.038mg/kg-dry0.27Pyrene SW8270C
10/05/16 22:10 / eli-b47-110%REC73.0    Surr: 2-Fluorobiphenyl SW8270C
10/05/16 22:10 / eli-b40-140%REC95.0    Surr: o-Terphenyl SW8270C

HERBICIDES, CHLORINATED

09/27/16 09:47 / eli-b11mg/kg-dry205Pentachlorophenol SW8151A
09/23/16 09:10 / eli-b45-117%REC66.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
* - The result exceeds the MCL. S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 34538

Lab ID: MB-34538-34440 09/23/16 18:23Method Blank Run: HHP2_160923A3
C9 to C18 Aliphatics 10ND mg/kg-dry
C19 to C36 Aliphatics 10ND mg/kg-dry
    Surr: 1-Chloro-octadecane 74 40 1400.17

Lab ID: LCS-34538-34440 09/23/16 19:54Laboratory Control Sample Run: HHP2_160923A17
C9 to C18 Aliphatics 72 40 1401028.7 mg/kg-dry
C19 to C36 Aliphatics 85 40 1401045.1 mg/kg-dry
n-Nonane 46 30 1400.173.05 mg/kg-dry
n-Decane 63 40 1400.174.22 mg/kg-dry
n-Dodecane 70 40 1400.174.67 mg/kg-dry
n-Tetradecane 71 40 1400.174.71 mg/kg-dry
n-Hexadecane 76 40 1400.175.03 mg/kg-dry
n-Octadecane 81 40 1400.175.37 mg/kg-dry
n-Nonadecane 82 40 1400.175.47 mg/kg-dry
n-Eicosane 84 40 1400.175.59 mg/kg-dry
n-Docosane 85 40 1400.175.69 mg/kg-dry
n-Tetracosane 86 40 1400.175.74 mg/kg-dry
n-Hexacosane 86 40 1400.175.73 mg/kg-dry
n-Octacosane 81 40 1400.175.43 mg/kg-dry
n-Triacontane 84 40 1400.175.59 mg/kg-dry
n-Hexatriacontane 84 40 1400.175.57 mg/kg-dry
    Surr: 1-Chloro-octadecane 78 40 1400.17

Lab ID: H16090299-005AMS 09/23/16 22:56Sample Matrix Spike Run: HHP2_160923A17
C9 to C18 Aliphatics -514 40 14016672 mg/kg-dry S
C19 to C36 Aliphatics -79 40 14016341 mg/kg-dry S
n-Nonane 25 30 1400.261.75 mg/kg-dry S
n-Decane 45 40 1400.263.10 mg/kg-dry
n-Dodecane 106 40 1400.267.34 mg/kg-dry
n-Tetradecane 209 40 1400.2614.4 mg/kg-dry S
n-Hexadecane 224 40 1400.2615.4 mg/kg-dry S
n-Octadecane 216 40 1400.2614.9 mg/kg-dry S
n-Nonadecane 225 40 1400.2615.5 mg/kg-dry S
n-Eicosane 185 40 1400.2612.7 mg/kg-dry S
n-Docosane 143 40 1400.269.87 mg/kg-dry S
n-Tetracosane 114 40 1400.267.86 mg/kg-dry
n-Hexacosane 97 40 1400.266.69 mg/kg-dry
n-Octacosane 85 40 1400.265.85 mg/kg-dry
n-Triacontane 85 40 1400.265.85 mg/kg-dry
n-Hexatriacontane 84 40 1400.265.80 mg/kg-dry
    Surr: 1-Chloro-octadecane 154 40 1400.26 S

Lab ID: H16090299-005AMSD 09/24/16 00:27Sample Matrix Spike Duplicate Run: HHP2_160923A17
C9 to C18 Aliphatics -545 40 140 2016 2.0659 mg/kg-dry S
C19 to C36 Aliphatics -142 40 140 2016 11306 mg/kg-dry S

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 34538

Lab ID: H16090299-005AMSD 09/24/16 00:27Sample Matrix Spike Duplicate Run: HHP2_160923A17
n-Nonane 30 30 140 300.26 162.05 mg/kg-dry
n-Decane 56 40 140 200.26 223.85 mg/kg-dry R
n-Dodecane 115 40 140 200.26 7.77.93 mg/kg-dry
n-Tetradecane 209 40 140 200.26 0.014.4 mg/kg-dry S
n-Hexadecane 216 40 140 200.26 3.514.9 mg/kg-dry S
n-Octadecane 206 40 140 200.26 5.214.2 mg/kg-dry S
n-Nonadecane 210 40 140 200.26 6.614.5 mg/kg-dry S
n-Eicosane 178 40 140 200.26 4.012.2 mg/kg-dry S
n-Docosane 138 40 140 200.26 3.99.49 mg/kg-dry
n-Tetracosane 107 40 140 200.26 6.07.40 mg/kg-dry
n-Hexacosane 94 40 140 200.26 3.26.48 mg/kg-dry
n-Octacosane 83 40 140 200.26 2.15.72 mg/kg-dry
n-Triacontane 83 40 140 200.26 1.75.75 mg/kg-dry
n-Hexatriacontane 81 40 140 200.26 3.75.60 mg/kg-dry
    Surr: 1-Chloro-octadecane 142 40 1400.26 S

Lab ID: MB-34538-34440 09/23/16 19:09Method Blank Run: HHP2_160923A20
C11 to C22 Aromatics 10ND mg/kg-dry
Total Extractable Hydrocarbons 10ND mg/kg-dry
Naphthalene 0.17ND mg/kg-dry
2-MethylNaphthalene 0.17ND mg/kg-dry
Acenaphthylene 0.17ND mg/kg-dry
Acenaphthene 0.17ND mg/kg-dry
Fluorene 0.17ND mg/kg-dry
Phenanthrene 0.17ND mg/kg-dry
Anthracene 0.17ND mg/kg-dry
Fluoranthene 0.17ND mg/kg-dry
Pyrene 0.17ND mg/kg-dry
Benzo(a)Anthracene 0.17ND mg/kg-dry
Chrysene 0.17ND mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 0.17ND mg/kg-dry
Benzo(a)Pyrene 0.17ND mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 0.17ND mg/kg-dry
Benzo(g,h,I)perylene 0.17ND mg/kg-dry
    Surr: 2-Bromonaphthalene 83 40 1400.17
    Surr: 2-Fluorobiphenyl 82 40 1400.17
    Surr: o-Terphenyl 86 40 1400.17

Lab ID: LCS-34538-34440 09/23/16 20:40Laboratory Control Sample Run: HHP2_160923A19
C11 to C22 Aromatics 86 40 1401097.4 mg/kg-dry
Naphthalene 70 40 1400.174.70 mg/kg-dry
2-MethylNaphthalene 67 40 1400.174.48 mg/kg-dry
Acenaphthylene 74 40 1400.174.94 mg/kg-dry
Acenaphthene 76 40 1400.175.06 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
R - RPD exceeds advisory limit. S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 34538

Lab ID: LCS-34538-34440 09/23/16 20:40Laboratory Control Sample Run: HHP2_160923A19
Fluorene 66 40 1400.174.43 mg/kg-dry
Phenanthrene 71 40 1400.174.74 mg/kg-dry
Anthracene 64 40 1400.174.26 mg/kg-dry
Fluoranthene 88 40 1400.175.85 mg/kg-dry
Pyrene 87 40 1400.175.82 mg/kg-dry
Benzo(a)Anthracene 70 40 1400.174.70 mg/kg-dry
Chrysene 70 40 1400.174.64 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 92 40 1400.1712.2 mg/kg-dry
Benzo(a)Pyrene 88 40 1400.176.00 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 89 40 1400.1711.8 mg/kg-dry
Benzo(g,h,I)perylene 85 40 1400.175.69 mg/kg-dry
    Surr: 2-Bromonaphthalene 48 40 1400.17
    Surr: 2-Fluorobiphenyl 82 40 1400.17
    Surr: o-Terphenyl 88 40 1400.17

Lab ID: H16090299-005AMS 09/23/16 23:41Sample Matrix Spike Run: HHP2_160923A19
C11 to C22 Aromatics 32 40 14016326 mg/kg-dry S
Naphthalene 62 40 1400.264.95 mg/kg-dry
2-MethylNaphthalene 70 40 1400.265.42 mg/kg-dry
Acenaphthylene 51 40 1400.264.21 mg/kg-dry
Acenaphthene 63 40 1400.265.24 mg/kg-dry
Fluorene 60 40 1400.264.41 mg/kg-dry
Phenanthrene 70 40 1400.265.17 mg/kg-dry
Anthracene 66 40 1400.264.57 mg/kg-dry
Fluoranthene 86 40 1400.265.96 mg/kg-dry
Pyrene 82 40 1400.265.73 mg/kg-dry
Benzo(a)Anthracene 65 40 1400.264.45 mg/kg-dry
Chrysene 64 40 1400.264.39 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 87 40 1400.2611.9 mg/kg-dry
Benzo(a)Pyrene 85 40 1400.265.85 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 84 40 1400.2611.5 mg/kg-dry
Benzo(g,h,I)perylene 79 40 1400.265.47 mg/kg-dry
    Surr: 2-Bromonaphthalene 64 40 1400.26
    Surr: 2-Fluorobiphenyl 66 40 1400.26
    Surr: o-Terphenyl 89 40 1400.26

Lab ID: H16090299-005AMSD 09/24/16 01:12Sample Matrix Spike Duplicate Run: HHP2_160923A19
C11 to C22 Aromatics 10 40 140 2016 7.9301 mg/kg-dry S
Naphthalene 43 40 140 400.26 313.63 mg/kg-dry
2-MethylNaphthalene 76 40 140 200.26 6.75.80 mg/kg-dry
Acenaphthylene 53 40 140 200.26 3.84.37 mg/kg-dry
Acenaphthene 62 40 140 200.26 1.15.18 mg/kg-dry
Fluorene 68 40 140 200.26 114.93 mg/kg-dry
Phenanthrene 67 40 140 200.26 4.04.97 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.

Page 13 of 56



Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Batch: 34538

Lab ID: H16090299-005AMSD 09/24/16 01:12Sample Matrix Spike Duplicate Run: HHP2_160923A19
Anthracene 64 40 140 200.26 4.34.38 mg/kg-dry
Fluoranthene 83 40 140 200.26 4.35.71 mg/kg-dry
Pyrene 78 40 140 200.26 4.25.49 mg/kg-dry
Benzo(a)Anthracene 62 40 140 200.26 4.04.27 mg/kg-dry
Chrysene 61 40 140 200.26 3.84.23 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 84 40 140 200.26 3.711.5 mg/kg-dry
Benzo(a)Pyrene 82 40 140 200.26 4.05.62 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 81 40 140 200.26 3.411.1 mg/kg-dry
Benzo(g,h,I)perylene 77 40 140 200.26 3.15.30 mg/kg-dry
    Surr: 2-Bromonaphthalene 58 40 1400.26
    Surr: 2-Fluorobiphenyl 65 40 1400.26
    Surr: o-Terphenyl 93 40 1400.26

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R118953

Lab ID: CCV_0923GC402r-S 09/23/16 16:52Continuing Calibration Verification Standard15
n-Nonane 121 75 1250.178.07 mg/kg-dry
n-Decane 124 75 1250.178.28 mg/kg-dry
n-Dodecane 117 75 1250.177.79 mg/kg-dry
n-Tetradecane 115 75 1250.177.65 mg/kg-dry
n-Hexadecane 116 75 1250.177.74 mg/kg-dry
n-Octadecane 116 75 1250.177.71 mg/kg-dry
n-Nonadecane 116 75 1250.177.71 mg/kg-dry
n-Eicosane 116 75 1250.177.72 mg/kg-dry
n-Docosane 116 75 1250.177.72 mg/kg-dry
n-Tetracosane 116 75 1250.177.70 mg/kg-dry
n-Hexacosane 115 75 1250.177.69 mg/kg-dry
n-Octacosane 112 75 1250.177.49 mg/kg-dry
n-Triacontane 111 75 1250.177.43 mg/kg-dry
n-Hexatriacontane 116 75 1250.177.73 mg/kg-dry
    Surr: 1-Chloro-octadecane 106 75 1250.17

Lab ID: CCV_0923GC420r-S 09/24/16 06:31Continuing Calibration Verification Standard15
n-Nonane 113 75 1250.177.56 mg/kg-dry
n-Decane 117 75 1250.177.82 mg/kg-dry
n-Dodecane 109 75 1250.177.30 mg/kg-dry
n-Tetradecane 108 75 1250.177.19 mg/kg-dry
n-Hexadecane 109 75 1250.177.25 mg/kg-dry
n-Octadecane 109 75 1250.177.24 mg/kg-dry
n-Nonadecane 109 75 1250.177.23 mg/kg-dry
n-Eicosane 109 75 1250.177.25 mg/kg-dry
n-Docosane 109 75 1250.177.28 mg/kg-dry
n-Tetracosane 109 75 1250.177.24 mg/kg-dry
n-Hexacosane 108 75 1250.177.22 mg/kg-dry
n-Octacosane 105 75 1250.177.03 mg/kg-dry
n-Triacontane 105 75 1250.176.97 mg/kg-dry
n-Hexatriacontane 109 75 1250.177.26 mg/kg-dry
    Surr: 1-Chloro-octadecane 99 75 1250.17

Lab ID: CCV_0923GC403r-S 09/23/16 17:38Continuing Calibration Verification Standard18
Naphthalene 105 75 1250.176.98 mg/kg-dry
2-MethylNaphthalene 103 75 1250.176.83 mg/kg-dry
Acenaphthylene 101 75 1250.176.76 mg/kg-dry
Acenaphthene 101 75 1250.176.71 mg/kg-dry
Fluorene 101 75 1250.176.75 mg/kg-dry
Phenanthrene 101 75 1250.176.73 mg/kg-dry
Anthracene 101 75 1250.176.74 mg/kg-dry
Fluoranthene 102 75 1250.176.80 mg/kg-dry
Pyrene 101 75 1250.176.74 mg/kg-dry
Benzo(a)Anthracene 98 75 1250.176.53 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: MA-EPH Analytical Run: R118953

Lab ID: CCV_0923GC403r-S 09/23/16 17:38Continuing Calibration Verification Standard18
Chrysene 103 75 1250.176.87 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 102 75 1250.1713.6 mg/kg-dry
Benzo(a)Pyrene 102 75 1250.176.79 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 102 75 1250.1713.7 mg/kg-dry
Benzo(g,h,I)perylene 101 75 1250.176.71 mg/kg-dry
    Surr: 2-Bromonaphthalene 95 40 1400.17
    Surr: 2-Fluorobiphenyl 101 40 1400.17
    Surr: o-Terphenyl 101 40 1400.17

Lab ID: CCV_0923GC421r-S 09/24/16 07:16Continuing Calibration Verification Standard18
Naphthalene 109 75 1250.177.27 mg/kg-dry
2-MethylNaphthalene 107 75 1250.177.13 mg/kg-dry
Acenaphthylene 106 75 1250.177.06 mg/kg-dry
Acenaphthene 105 75 1250.177.00 mg/kg-dry
Fluorene 106 75 1250.177.04 mg/kg-dry
Phenanthrene 105 75 1250.177.02 mg/kg-dry
Anthracene 106 75 1250.177.04 mg/kg-dry
Fluoranthene 107 75 1250.177.10 mg/kg-dry
Pyrene 106 75 1250.177.04 mg/kg-dry
Benzo(a)Anthracene 103 75 1250.176.84 mg/kg-dry
Chrysene 109 75 1250.177.25 mg/kg-dry
Benzo(b)Fluoranthene/Benzo(k)Fluorant 106 75 1250.1714.1 mg/kg-dry
Benzo(a)Pyrene 106 75 1250.177.05 mg/kg-dry
Dibenz(a,h)anthracene/Indeno(1,2,3-cd) 107 75 1250.1714.3 mg/kg-dry
Benzo(g,h,I)perylene 105 75 1250.177.00 mg/kg-dry
    Surr: 2-Bromonaphthalene 99 40 1400.17
    Surr: 2-Fluorobiphenyl 105 40 1400.17
    Surr: o-Terphenyl 105 40 1400.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Batch: 34440

Lab ID: MB-34440 09/16/16 20:01Method Blank Run: HHP_160916A2
Total Extractable Hydrocarbons 10ND mg/kg-dry
    Surr: o-Terphenyl 105 40 1400.17

Lab ID: LCS-34440 09/16/16 20:47Laboratory Control Sample Run: HHP_160916A2
Total Extractable Hydrocarbons 109 60 14010223.4 mg/kg-dry
    Surr: o-Terphenyl 107 40 1400.17

Lab ID: H16090299-005AMS 09/17/16 08:08Sample Matrix Spike Run: HHP_160916A2
Total Extractable Hydrocarbons -65 60 140101907 mg/kg-dry S
    Surr: o-Terphenyl 108 40 1400.17

Lab ID: H16090299-005AMSD 09/17/16 08:53Sample Matrix Spike Duplicate Run: HHP_160916A2
Total Extractable Hydrocarbons -141 60 140 2010 8.81745 mg/kg-dry S
    Surr: o-Terphenyl 104 40 1400.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Analytical Run: R118779

Lab ID: CCV_0916GC102r-S 09/16/16 19:16Continuing Calibration Verification Standard15
n-Nonane 116 75 1257.715 mg/kg-dry
n-Decane 117 75 1257.815 mg/kg-dry
n-Dodecane 110 75 1257.348 mg/kg-dry
n-Tetradecane 112 75 1257.461 mg/kg-dry
n-Hexadecane 113 75 1257.516 mg/kg-dry
n-Octadecane 113 75 1257.565 mg/kg-dry
n-Nonadecane 114 75 1257.570 mg/kg-dry
n-Eicosane 114 75 1257.583 mg/kg-dry
n-Docosane 114 75 1257.582 mg/kg-dry
n-Tetracosane 114 75 1257.630 mg/kg-dry
n-Hexacosane 115 75 1257.665 mg/kg-dry
n-Octacosane 115 75 1257.690 mg/kg-dry
n-Triacontane 116 75 1257.730 mg/kg-dry
n-Hexatriacontane 116 75 1257.710 mg/kg-dry
    Surr: o-Terphenyl 114 75 1250.17

Lab ID: CCV_0916GC115r-S 09/17/16 05:06Continuing Calibration Verification Standard15
n-Nonane 117 75 1257.807 mg/kg-dry
n-Decane 118 75 1257.840 mg/kg-dry
n-Dodecane 111 75 1257.367 mg/kg-dry
n-Tetradecane 112 75 1257.469 mg/kg-dry
n-Hexadecane 113 75 1257.515 mg/kg-dry
n-Octadecane 113 75 1257.559 mg/kg-dry
n-Nonadecane 113 75 1257.567 mg/kg-dry
n-Eicosane 114 75 1257.581 mg/kg-dry
n-Docosane 114 75 1257.581 mg/kg-dry
n-Tetracosane 114 75 1257.629 mg/kg-dry
n-Hexacosane 115 75 1257.665 mg/kg-dry
n-Octacosane 115 75 1257.691 mg/kg-dry
n-Triacontane 116 75 1257.727 mg/kg-dry
n-Hexatriacontane 115 75 1257.700 mg/kg-dry
    Surr: o-Terphenyl 114 75 1250.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8151A Batch: B_102845

Lab ID: LCS-102845 09/27/16 01:02Laboratory Control Sample Run: SUB-B267712
Pentachlorophenol 73 51 1030.00200.0730 mg/kg

Lab ID: MB-102845 09/27/16 01:35Method Blank Run: SUB-B267712
Pentachlorophenol 0.0020ND mg/kg

Lab ID: H16090301-005A 09/27/16 03:45Sample Matrix Spike Run: SUB-B2677122
Pentachlorophenol 39 51 1030.00220.0495 mg/kg-dry S
    Surr: DCAA 69 45 1170.0022

Lab ID: H16090301-005A 09/27/16 04:18Sample Matrix Spike Duplicate Run: SUB-B2677122
Pentachlorophenol 38 51 103 400.0021 1.80.0486 mg/kg-dry S
    Surr: DCAA 66 45 1170.0021

Method: SW8151A Analytical Run: B_R267712

Lab ID: CK6 09/27/16 00:29Continuing Calibration Verification Standard2
Pentachlorophenol 98 85 1150.00200.465 mg/kg
    Surr: DCAA 98 85 1150.0020

Lab ID: CK6 09/27/16 09:11Continuing Calibration Verification Standard2
Pentachlorophenol 104 85 1150.00200.495 mg/kg
    Surr: DCAA 106 85 1150.0020

Lab ID: CK6 09/27/16 14:08Continuing Calibration Verification Standard
Pentachlorophenol 104 85 1150.00200.492 mg/kg

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_102906

Lab ID: LLCS-102906 09/22/16 19:19Laboratory Control Sample Run: SUB-B26753120
2-Methylnaphthalene 91 54 113 400.0033 0.00.152 mg/kg
Acenaphthene 70 54 111 400.0033 0.00.117 mg/kg
Acenaphthylene 70 53 113 400.0033 0.00.117 mg/kg
Anthracene 80 66 109 400.0033 0.00.133 mg/kg
Benzo(a)anthracene 84 51 121 400.0033 0.00.140 mg/kg
Benzo(a)pyrene 81 62 114 400.0033 0.00.136 mg/kg
Benzo(b)fluoranthene 85 50 128 400.0033 0.00.142 mg/kg
Benzo(g,h,i)perylene 92 62 116 400.0033 0.00.154 mg/kg
Benzo(k)fluoranthene 87 47 127 400.0033 0.00.146 mg/kg
Chrysene 84 56 119 400.0033 0.00.140 mg/kg
Dibenzo(a,h)anthracene 87 63 113 400.0033 0.00.146 mg/kg
Fluoranthene 87 70 115 400.0033 0.00.145 mg/kg
Fluorene 84 53 118 400.0033 0.00.140 mg/kg
Indeno(1,2,3-cd)pyrene 77 57 119 400.0033 0.00.128 mg/kg
Naphthalene 73 50 109 400.0033 0.00.122 mg/kg
Phenanthrene 73 63 116 400.0033 0.00.122 mg/kg
Pyrene 83 62 113 400.0033 0.00.138 mg/kg
    Surr: 2-Fluorobiphenyl 71 47 1100.0033
    Surr: Nitrobenzene-d5 71 43 1050.0033
    Surr: Terphenyl-d14 76 51 1170.0033

Lab ID: LMB-102906 09/22/16 19:51Method Blank Run: SUB-B26753120
2-Methylnaphthalene 0.0033ND mg/kg
Acenaphthene 0.0033ND mg/kg
Acenaphthylene 0.0033ND mg/kg
Anthracene 0.0033ND mg/kg
Benzo(a)anthracene 0.0033ND mg/kg
Benzo(a)pyrene 0.0033ND mg/kg
Benzo(b)fluoranthene 0.0033ND mg/kg
Benzo(g,h,i)perylene 0.0033ND mg/kg
Benzo(k)fluoranthene 0.0033ND mg/kg
Chrysene 0.0033ND mg/kg
Dibenzo(a,h)anthracene 0.0033ND mg/kg
Fluoranthene 0.0033ND mg/kg
Fluorene 0.0033ND mg/kg
Indeno(1,2,3-cd)pyrene 0.0033ND mg/kg
Naphthalene 0.0033ND mg/kg
Phenanthrene 0.0033ND mg/kg
Pyrene 0.0033ND mg/kg
    Surr: 2-Fluorobiphenyl 64 47 1100.0033
    Surr: Nitrobenzene-d5 63 43 1050.0033
    Surr: Terphenyl-d14 75 51 1170.0033

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_102906

Lab ID: B16091610-001ALMS 09/22/16 21:55Sample Matrix Spike Run: SUB-B26753120
2-Methylnaphthalene 95 54 113 400.0033 0.00.158 mg/kg
Acenaphthene 72 54 111 400.0033 0.00.121 mg/kg
Acenaphthylene 78 53 113 400.0033 0.00.131 mg/kg
Anthracene 80 66 109 400.0033 0.00.133 mg/kg
Benzo(a)anthracene 94 51 121 400.0033 0.00.157 mg/kg
Benzo(a)pyrene 97 62 114 400.0033 0.00.162 mg/kg
Benzo(b)fluoranthene 94 50 128 400.0033 0.00.157 mg/kg
Benzo(g,h,i)perylene 100 62 116 400.0033 0.00.166 mg/kg
Benzo(k)fluoranthene 93 47 127 400.0033 0.00.155 mg/kg
Chrysene 87 56 119 400.0033 0.00.145 mg/kg
Dibenzo(a,h)anthracene 105 63 113 400.0033 0.00.175 mg/kg
Fluoranthene 95 70 115 400.0033 0.00.159 mg/kg
Fluorene 92 53 118 400.0033 0.00.153 mg/kg
Indeno(1,2,3-cd)pyrene 96 57 119 400.0033 0.00.160 mg/kg
Naphthalene 72 50 109 400.0033 0.00.120 mg/kg
Phenanthrene 76 63 116 400.0033 0.00.127 mg/kg
Pyrene 90 62 113 400.0033 0.00.150 mg/kg
    Surr: 2-Fluorobiphenyl 73 47 1100.0033
    Surr: Nitrobenzene-d5 73 43 1050.0033
    Surr: Terphenyl-d14 96 51 1170.0033

Lab ID: B16091610-001ALMS 09/22/16 22:27Sample Matrix Spike Duplicate Run: SUB-B26753120
2-Methylnaphthalene 94 54 113 400.0033 0.60.157 mg/kg
Acenaphthene 73 54 111 400.0033 1.10.122 mg/kg
Acenaphthylene 77 53 113 400.0033 1.30.129 mg/kg
Anthracene 83 66 109 400.0033 4.20.139 mg/kg
Benzo(a)anthracene 91 51 121 400.0033 2.80.152 mg/kg
Benzo(a)pyrene 95 62 114 400.0033 1.60.159 mg/kg
Benzo(b)fluoranthene 95 50 128 400.0033 1.70.160 mg/kg
Benzo(g,h,i)perylene 100 62 116 400.0033 0.40.167 mg/kg
Benzo(k)fluoranthene 89 47 127 400.0033 3.70.149 mg/kg
Chrysene 85 56 119 400.0033 1.80.143 mg/kg
Dibenzo(a,h)anthracene 104 63 113 400.0033 0.30.175 mg/kg
Fluoranthene 95 70 115 400.0033 0.20.159 mg/kg
Fluorene 91 53 118 400.0033 0.40.153 mg/kg
Indeno(1,2,3-cd)pyrene 97 57 119 400.0033 1.50.162 mg/kg
Naphthalene 71 50 109 400.0033 0.30.120 mg/kg
Phenanthrene 77 63 116 400.0033 1.80.129 mg/kg
Pyrene 88 62 113 400.0033 1.30.148 mg/kg
    Surr: 2-Fluorobiphenyl 76 47 1100.0033
    Surr: Nitrobenzene-d5 73 43 1050.0033
    Surr: Terphenyl-d14 89 51 1170.0033

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_102906

Lab ID: LMB-102906 09/22/16 19:51Method Blank Run: SUB-B2675323
Benzo(b)fluoranthene 0.0033ND mg/kg
Fluoranthene 0.0033ND mg/kg
Pyrene 0.0033ND mg/kg

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_103331

Lab ID: MB-103331-34538-344 10/05/16 21:38Method Blank Run: SUB-B26819417
2-Methylnaphthalene 0.0067ND mg/kg
Acenaphthene 0.0067ND mg/kg
Acenaphthylene 0.0067ND mg/kg
Anthracene 0.0067ND mg/kg
Benzo(a)anthracene 0.0067ND mg/kg
Benzo(a)pyrene 0.0067ND mg/kg
Benzo(b)fluoranthene 0.0067ND mg/kg
Benzo(g,h,i)perylene 0.0067ND mg/kg
Benzo(k)fluoranthene 0.0067ND mg/kg
Chrysene 0.0067ND mg/kg
Dibenzo(a,h)anthracene 0.0067ND mg/kg
Fluoranthene 0.0067ND mg/kg
Fluorene 0.0067ND mg/kg
Indeno(1,2,3-cd)pyrene 0.0067ND mg/kg
Naphthalene 0.00670.00867 mg/kg
Phenanthrene 0.0067ND mg/kg
Pyrene 0.0067ND mg/kg

Lab ID: H16090299-005AMS 10/05/16 23:43Sample Matrix Spike Run: SUB-B26819419
2-Methylnaphthalene 63 40 140 400.21 0.04.36 mg/kg-dry
Acenaphthene 77 40 140 400.21 0.05.34 mg/kg-dry
Acenaphthylene 67 40 140 400.21 0.04.61 mg/kg-dry
Anthracene 77 40 140 400.21 0.05.29 mg/kg-dry
Benzo(a)anthracene 86 40 140 400.21 0.05.96 mg/kg-dry
Benzo(a)pyrene 83 40 140 400.21 0.05.71 mg/kg-dry
Benzo(b)fluoranthene 82 40 140 400.21 0.05.62 mg/kg-dry
Benzo(g,h,i)perylene 79 40 140 400.21 0.05.46 mg/kg-dry
Benzo(k)fluoranthene 90 40 140 400.21 0.06.18 mg/kg-dry
Chrysene 77 40 140 400.21 0.05.29 mg/kg-dry
Dibenzo(a,h)anthracene 83 40 140 400.21 0.05.71 mg/kg-dry
Fluoranthene 89 40 140 400.21 0.06.16 mg/kg-dry
Fluorene 83 40 140 400.21 0.05.71 mg/kg-dry
Indeno(1,2,3-cd)pyrene 83 40 140 400.21 0.05.71 mg/kg-dry
Naphthalene 55 40 140 400.21 0.03.78 mg/kg-dry
Phenanthrene 72 40 140 400.21 0.04.94 mg/kg-dry
Pyrene 96 40 140 400.21 0.06.62 mg/kg-dry
    Surr: 2-Fluorobiphenyl 116 40 1400.21
    Surr: o-Terphenyl 83 40 1400.21

Lab ID: H16090299-005AMSD 10/06/16 00:14Sample Matrix Spike Run: SUB-B26819419
2-Methylnaphthalene 79 40 140 400.21 235.48 mg/kg-dry
Acenaphthene 82 40 140 400.21 5.65.65 mg/kg-dry
Acenaphthylene 72 40 140 400.21 7.84.98 mg/kg-dry
Anthracene 79 40 140 400.21 2.35.42 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_103331

Lab ID: H16090299-005AMSD 10/06/16 00:14Sample Matrix Spike Run: SUB-B26819419
Benzo(a)anthracene 88 40 140 400.21 2.16.08 mg/kg-dry
Benzo(a)pyrene 85 40 140 400.21 2.55.85 mg/kg-dry
Benzo(b)fluoranthene 84 40 140 400.21 2.55.77 mg/kg-dry
Benzo(g,h,i)perylene 73 40 140 400.21 8.75.00 mg/kg-dry
Benzo(k)fluoranthene 89 40 140 400.21 0.76.14 mg/kg-dry
Chrysene 66 40 140 400.21 154.55 mg/kg-dry
Dibenzo(a,h)anthracene 82 40 140 400.21 0.45.69 mg/kg-dry
Fluoranthene 93 40 140 400.21 3.66.39 mg/kg-dry
Fluorene 89 40 140 400.21 7.06.12 mg/kg-dry
Indeno(1,2,3-cd)pyrene 84 40 140 400.21 1.45.79 mg/kg-dry
Naphthalene 65 40 140 400.21 174.49 mg/kg-dry
Phenanthrene 70 40 140 400.21 1.74.86 mg/kg-dry
Pyrene 94 40 140 400.21 2.26.47 mg/kg-dry
    Surr: 2-Fluorobiphenyl 121 40 1400.21
    Surr: o-Terphenyl 80 40 1400.21

Lab ID: LCS-103331 10/06/16 00:45Laboratory Control Sample Run: SUB-B26819419
2-Methylnaphthalene 85 40 140 400.13 0.05.64 mg/kg
Acenaphthene 83 40 140 400.13 0.05.52 mg/kg
Acenaphthylene 72 40 140 400.13 0.04.77 mg/kg
Anthracene 83 40 140 400.13 0.05.55 mg/kg
Benzo(a)anthracene 91 40 140 400.13 0.06.04 mg/kg
Benzo(a)pyrene 90 40 140 400.13 0.06.03 mg/kg
Benzo(b)fluoranthene 89 40 140 400.13 0.05.96 mg/kg
Benzo(g,h,i)perylene 96 40 140 400.13 0.06.39 mg/kg
Benzo(k)fluoranthene 98 40 140 400.13 0.06.51 mg/kg
Chrysene 85 40 140 400.13 0.05.69 mg/kg
Dibenzo(a,h)anthracene 88 40 140 400.13 0.05.88 mg/kg
Fluoranthene 96 40 140 400.13 0.06.43 mg/kg
Fluorene 72 40 140 400.13 0.04.83 mg/kg
Indeno(1,2,3-cd)pyrene 87 40 140 400.13 0.05.81 mg/kg
Naphthalene 67 40 140 400.13 0.04.45 mg/kg
Phenanthrene 75 40 140 400.13 0.04.99 mg/kg
Pyrene 96 40 140 400.13 0.06.43 mg/kg
    Surr: 2-Fluorobiphenyl 77 40 1400.13
    Surr: o-Terphenyl 86 40 1400.13

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Analytical Run: B_R267531

Lab ID: 22-Sep-16_CCV_12 09/22/16 18:48Continuing Calibration Verification Standard20
2-Methylnaphthalene 102 80 1200.102.05 ug/L
Acenaphthene 91 80 1200.101.82 ug/L
Acenaphthylene 97 80 1200.101.93 ug/L
Anthracene 97 80 1200.101.93 ug/L
Benzo(a)anthracene 98 80 1200.101.96 ug/L
Benzo(a)pyrene 98 80 1200.101.95 ug/L
Benzo(b)fluoranthene 96 80 1200.101.92 ug/L
Benzo(g,h,i)perylene 100 80 1200.102.00 ug/L
Benzo(k)fluoranthene 102 80 1200.102.05 ug/L
Chrysene 102 80 1200.102.05 ug/L
Dibenzo(a,h)anthracene 97 80 1200.101.94 ug/L
Fluoranthene 98 80 1200.101.95 ug/L
Fluorene 100 80 1200.102.00 ug/L
Indeno(1,2,3-cd)pyrene 93 80 1200.101.85 ug/L
Naphthalene 97 80 1200.101.94 ug/L
Phenanthrene 94 80 1200.101.88 ug/L
Pyrene 97 80 1200.101.93 ug/L
    Surr: 2-Fluorobiphenyl 99 80 1200.10
    Surr: Nitrobenzene-d5 103 80 1200.10
    Surr: Terphenyl-d14 100 80 1200.10

Method: SW8270C Analytical Run: B_R267532

Lab ID: 22-Sep-16_CCV_11 09/22/16 18:16Continuing Calibration Verification Standard9
Benzo(b)fluoranthene 103 70 130 4010 0.077.2 ug/L
Fluoranthene 100 80 120 4010 0.075.0 ug/L
Pyrene 97 70 130 4010 0.072.5 ug/L
    Surr: 2,4,6-Tribromophenol 103 70 130 4010 0.0
    Surr: 2-Fluorobiphenyl 102 70 130 4010 0.0
    Surr: 2-Fluorophenol 100 70 130 4010 0.0
    Surr: Nitrobenzene-d5 105 70 130 4010 0.0
    Surr: Phenol-d5 100 70 130 4010 0.0
    Surr: Terphenyl-d14 100 70 130 4010 0.0

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16090301

QA/QC Summary Report

10/07/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Analytical Run: B_R268194

Lab ID: 05-Oct-16_CCV_60 10/05/16 20:36Continuing Calibration Verification Standard21
2-Methylnaphthalene 102 80 1200.102.04 ug/L
Acenaphthene 102 80 1200.102.05 ug/L
Acenaphthylene 98 80 1200.101.96 ug/L
Anthracene 100 80 1200.102.00 ug/L
Benzo(a)anthracene 98 80 1200.101.96 ug/L
Benzo(a)pyrene 95 80 1200.101.90 ug/L
Benzo(b)fluoranthene 107 80 1200.102.15 ug/L
Benzo(g,h,i)perylene 89 80 1200.101.78 ug/L
Benzo(k)fluoranthene 105 80 1200.102.10 ug/L
Chrysene 96 80 1200.101.92 ug/L
Dibenzo(a,h)anthracene 101 80 1200.102.02 ug/L
Fluoranthene 100 80 1200.102.00 ug/L
Fluorene 101 80 1200.102.02 ug/L
Indeno(1,2,3-cd)pyrene 104 80 1200.102.09 ug/L
Naphthalene 93 80 1200.101.86 ug/L
o-Terphenyl 99 80 1200.101.98 ug/L
Phenanthrene 95 80 1200.101.90 ug/L
Pyrene 107 80 1200.102.14 ug/L
    Surr: 2-Fluorobiphenyl 100 80 1200.10
    Surr: Nitrobenzene-d5 92 80 1200.10
    Surr: Terphenyl-d14 100 80 1200.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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DIAP-SS-N-F (3.0) Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-001A ;0916GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC091616_b\0916GC1.0007.RAW

Date & Time Acquired: 9/16/2016 11:03:12 PM 

Method File: G:\Org\1GC\Methods\09161607.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 27.6          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.946    7.246          8.205          113.23    -

*1-Chloro-octadecane_____13.728    7.246          8.84          121.99    -

DRO Area:1475656         DRO Amount: 59.19712 

TEH Area:3291083         TEH Amount: 132.0245 

C9-C18 Area:51580.86     C9-C18 Amount: 2.127721 

C19-C36 Area:2681270     C19-C36 Amount: 104.6826 
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DIAP-S-North-01 (0-2) Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-002A ;0916GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC091616_b\0916GC1.0018.RAW

Date & Time Acquired: 9/17/2016 7:22:35 AM 

Method File: G:\Org\1GC\Methods\09161618.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 28            Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.945    7.143          9.691          135.67    -

*1-Chloro-octadecane_____13.727    7.143          14.286         200.01    -

DRO Area:6145344         DRO Amount: 243.0037 

TEH Area:9919434         TEH Amount: 392.2415 

C9-C18 Area:1193684      C9-C18 Amount: 48.53629 

C19-C36 Area:7787040     C19-C36 Amount: 299.6797 
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DIAP-S-North-01 (0-2) Batch ID: 34538

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16090301-002A ;0923GC4 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0018.RAW

Date & Time Acquired: 9/24/2016 5:00:07 AM 

Method File: G:\Org\4GC\Methods\09231618.MET

Calibration File: G:\Org\4GC\Cals\AL050416H.CAL

Sample Weight: 28            Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 874.522 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 910.2241 

Mean RF for Total Extractable Hydrocarbons: 894.9232 

Rt range for Diesel Range Organics: 9.95  to  21.06 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 8.219999  to  17.18 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.23  to  25.62 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*1-Chloro-octadecane_____18.167    7.143          10.123         141.72    -

DRO Area:1363380         DRO Amount: 108.8186 

TEH Area:1960772         TEH Amount: 156.4996 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:366921.7     C9-C18 Amount: 29.96916 

C19-C36 Area:1538207     C19-C36 Amount: 120.7086 
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DIAP-S-North-01 (0-2) Batch ID: 34538

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16090301-002A ;0923GC4 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0019.RAW

Date & Time Acquired: 9/24/2016 5:45:37 AM 

Method File: G:\Org\4GC\Methods\09231619.MET

Calibration File: G:\Org\4GC\Cals\AR050416H_09231603.CAL

Sample Weight: 28            Dilution: 2         S.A.: 1 

Mean RF EPH Aromatics: 977.5857 

Rt range for EPH C11 to C22 Aromatics: 12.59  to  24.06 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*2-Fluorobiphenyl________14.247    7.143          5.693          79.71     -

*2-Bromonaphthalene______15.098    7.143          5.244          73.42     -

*o-Terphenyl_____________17.408    7.143          6.617          92.63     -

*1-Chlorooctadecane______18.164    7.143          .544          7.61      -

C11-C22 Aromatics Area:381615.3         C11-C22 Aromatics Amount: 27.88322 

EPH Aromatics total Area:430013.2       EPH Aromatics Total Amount: 31.41948 
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DIAP-S-North-01 (0-2) Batch ID: 34538

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16090301-002A ;0923GC4 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0019.RAW

Date & Time Acquired: 9/24/2016 5:45:37 AM 

Method File: G:\Org\4GC\Methods\AROQC050416H_09231603.met

Calibration File: G:\Org\4GC\Cals\AR050416H_09231603.CAL

Sample Weight: 28            Dilution: 2         S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________.         .         .                       .071           U

2-Methylnaphthalene______.         .         .                       .071           U

Acenaphthylene___________.         .         .                       .071           U

Fluorene_________________.         .         .                       .071           U

Acenaphthene_____________.         .         .                       .071           U

Phenanthrene_____________16.97     -1.85     -1.871    1066          .08          

Anthracene_______________.         .         .                       .071           U

Pyrene___________________18.377    -3.28     -3.278    7540          .545         

Fluoranthene_____________18.645    -3.55     -3.547    7328          .523         

Benzo(a)Anthracene_______20.071    -4.97     -4.972    1328          .095         

Chrysene_________________20.116    -5.03     -5.017    2564          .185         

Benzo(b&k)Fluoranthe_____21.308    -6.24     -6.21     7274          .529         

Benzo(a)Pyrene___________21.69     -6.6      -6.591    2249          .163         

Indeno-Dibenzo___________23.296    -8.26     -8.198    3730          .275         

Benzo(g,h,i)Perylene_____23.745    -8.7      -8.647    2407          .173         

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC      QC LIMITS

*2-Fluorobiphenyl________14.247    7.143          5.584          78.17      40-140

*2-Bromonaphthalene______15.098    7.143          5.199          72.78      40-140

*o-Terphenyl_____________17.408    7.143          6.348          88.87      40-140

*1-Chlorooctadecane______18.164    7.143          .174          2.43       40-140
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DIAP-S-South-01 (0-2) Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-003A ;0916GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC091616_b\0916GC1.0008.RAW

Date & Time Acquired: 9/16/2016 11:48:34 PM 

Method File: G:\Org\1GC\Methods\09161608.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 28.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.944    7.018          7.204          102.65    -

*1-Chloro-octadecane_____13.727    7.018          7.459          106.28    -

DRO Area:255879.3        DRO Amount: 9.940656 

TEH Area:821671.6        TEH Amount: 31.92112 

C9-C18 Area:11108.45     C9-C18 Amount: 0.4437555 

C19-C36 Area:722392.2    C19-C36 Amount: 27.3131 
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DIAP-SS-S-F (2.0) Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-004A ;0916GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC091616_b\0916GC1.0009.RAW

Date & Time Acquired: 9/17/2016 12:33:52 AM 

Method File: G:\Org\1GC\Methods\09161609.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 28.4          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.946    7.042          7.298          103.63    -

*1-Chloro-octadecane_____13.728    7.042          7.5          106.49    -

DRO Area:137547.7        DRO Amount: 5.362407 

TEH Area:450839.4        TEH Amount: 17.57633 

C9-C18 Area:10594.33     C9-C18 Amount: 0.424708 

C19-C36 Area:398050.1    C19-C36 Amount: 15.10297 
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BD-20160912-01 Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-005A ;0916GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC091616_b\0916GC1.0017.RAW

Date & Time Acquired: 9/17/2016 6:37:08 AM 

Method File: G:\Org\1GC\Methods\09161617.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 28.2          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.948    7.092          7.245          102.15    -

*1-Chloro-octadecane_____13.73     7.092          7.502          105.77    -

DRO Area:134769.1        DRO Amount: 5.291343 

TEH Area:434171.2        TEH Amount: 17.04655 

C9-C18 Area:9483.281     C9-C18 Amount: 0.3828641 

C19-C36 Area:374014.1    C19-C36 Amount: 14.29163 
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DIAP-SRC-E (6) Batch ID: 34440

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16090301-006A ;0920GC1 ,   $HC-EPH-SCRN-S, ,(2,2)

Raw File: G:\Org\1GC\DAT\1GC092016_b\0920GC1.0008.RAW

Date & Time Acquired: 9/20/2016 4:49:52 PM 

Method File: G:\Org\1GC\Methods\09201608.MET

Calibration File: G:\Org\1GC\Cals\SR082516B.CAL

Sample Weight: 26.5          Dilution: 4         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.94  to  17.32 

Rt range for C9 to C18 Hydrocarbons: 5.95  to  12.85 

Rt range for C19 to C36 Hydrocarbons: 12.9  to  20.51 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.967    7.547          37.675         499.2     -

*1-Chloro-octadecane_____13.778    7.547          99.57          1319.3    -

DRO Area:6.745095E+07    DRO Amount: 5636.337 

TEH Area:9.257514E+07    TEH Amount: 7735.765 

C9-C18 Area:3.025684E+07 C9-C18 Amount: 2599.817 

C19-C36 Area:5.672701E+07C19-C36 Amount: 4613.355 
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DIAP-SRC-E (6) Batch ID: 34538

EPH ALIPHATICS (FID) ANALYSIS REPORT

Sample Name: H16090301-006A ;0923GC4 ,   $HC-ALI-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0022.RAW

Date & Time Acquired: 9/24/2016 8:02:00 AM 

Method File: G:\Org\4GC\Methods\09231622.MET

Calibration File: G:\Org\4GC\Cals\AL050416H_09231610.CAL

Sample Weight: 26.5          Dilution: 10        S.A.: 1 

Mean RF for C9 to C18 Aliphatic Hydrocarbons: 874.522 

Mean RF for C19 to C36 Aliphatic Hydrocarbons: 910.2241 

Mean RF for Total Extractable Hydrocarbons: 894.9232 

Rt range for Diesel Range Organics: 9.879999  to  21.04 

Rt range for C9 to C18 Aliphatic Hydrocarbons: 8.15  to  17.15 

Rt range for C19 to C36 Aliphatic Hydrocarbons: 17.2  to  25.53 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*1-Chloro-octadecane_____18.187    7.547          50.616         670.66    -

DRO Area:6661591         DRO Amount: 2808.965 

TEH Area:1.015372E+07    TEH Amount: 4281.476 

Aliphatic Hydrocarbon Areas and Amounts:

C9-C18 Area:2808927      C9-C18 Amount: 1212.059 

C19-C36 Area:6899585     C19-C36 Amount: 2860.413 
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DIAP-SRC-E (6) Batch ID: 34538

EPH AROMATICS RANGE VALUES (FID) ANALYSIS REPORT

Sample Name: H16090301-006A ;0923GC4 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0023.RAW

Date & Time Acquired: 9/24/2016 8:47:25 AM 

Method File: G:\Org\4GC\Methods\09231623.MET

Calibration File: G:\Org\4GC\Cals\AR050416H_09231603.CAL

Sample Weight: 26.5          Dilution: 10        S.A.: 1 

Mean RF EPH Aromatics: 977.5857 

Rt range for EPH C11 to C22 Aromatics: 12.59  to  24.06 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*2-Fluorobiphenyl________14.247    7.547          32.77          434.2     -

*2-Bromonaphthalene______15.098    7.547          45.719         605.78    -

*o-Terphenyl_____________17.407    7.547          18.147         240.45    -

*1-Chlorooctadecane______18.198    7.547          20.249         268.3     -

C11-C22 Aromatics Area:1895685          C11-C22 Aromatics Amount: 731.7546 

EPH Aromatics total Area:1925332        EPH Aromatics Total Amount: 743.1987 

 1
1
.6

5
 

 1
1
.8

9
 

 1
2
.1

5
 

 1
2
.3

7
 

 1
2
.4

4
 

 1
2
.5

1
 

 1
2
.5

9
 

 1
2
.6

7
 

 1
2
.7

7
 

 1
2
.8

8
 

 1
3
.0

1
 

 1
3
.0

7
 

 1
3
.1

8
 

 1
3
.2

3
 

 1
3
.2

9
 

 1
3
.3

9
 

 1
3
.4

6
 

 1
3
.5

4
 

 1
3
.6

1
 

 1
3
.6

9
 

 1
3
.7

5
 

 1
3
.8

5
 

 1
3
.8

9
 

 1
3
.9

6
 

 1
4
.0

0
 

 1
4
.0

4
 

 1
4
.1

0
 

 1
4
.2

0
 

 1
4
.2

5
 

 1
4
.4

1
 

 1
4
.4

6
 

 1
4
.5

8
 

 1
4
.6

4
 

 1
4
.6

9
 

 1
4
.8

4
 

 1
4
.9

3
 

 1
5
.0

0
 

 1
5
.1

0
 

 1
5
.2

2
 

 1
5
.2

4
 

 1
5
.3

3
 

 1
5
.3

8
 

 1
5
.4

2
 

 1
5
.5

3
 

 1
5
.6

8
 

 1
5
.7

4
 

 1
5
.8

2
 

 1
5
.8

8
 

 1
5
.9

3
 

 1
6
.0

0
 

 1
6
.0

8
 

 1
6
.1

3
 

 1
6
.2

1
 

 1
6
.2

6
 

 1
6
.3

6
 

 1
6
.3

8
 

 1
6
.4

4
 

 1
6
.5

0
 

 1
6
.6

3
 

 1
6
.7

4
 

 1
6
.8

0
 

 1
6
.8

8
 

 1
6
.9

6
 

 1
7
.0

0
 

 1
7
.0

7
 

 1
7
.1

6
 

 1
7
.2

4
 

 1
7
.3

3
 

 1
7
.4

1
 

 1
7
.5

3
 

 1
7
.5

6
 

 1
7
.6

7
 

 1
7
.7

8
 

 1
7
.8

2
 

 1
7
.9

3
 

 1
8
.0

2
 

 1
8
.0

6
 

 1
8
.1

1
 

 1
8
.2

0
 

 1
8
.3

5
 

 1
8
.4

6
 

 1
8
.5

3
 

 1
8
.6

0
 

 1
8
.6

9
 

 1
8
.7

4
 

 1
8
.7

9
 

 1
8
.8

2
 

 1
8
.9

1
 

 1
9
.0

0
 

 1
9
.0

3
 

 1
9
.1

6
 

 1
9
.2

5
 

 1
9
.2

9
 

 1
9
.3

5
 

 1
9
.3

9
 

 1
9
.4

3
 

 1
9
.5

2
 

 1
9
.5

8
 

 1
9
.7

0
 

 1
9
.7

9
 

 1
9
.8

2
 

 1
9
.9

2
 

 1
9
.9

8
 

 2
0
.0

3
 

 2
0
.1

0
 

 2
0
.2

1
 

 2
0
.2

5
 

 2
0
.3

0
 

 2
0
.3

6
 

 2
0
.5

1
 

 2
0
.5

5
 

 2
0
.6

2
 

 2
0
.7

4
 

 2
0
.8

5
 

 2
0
.9

2
 

 2
0
.9

9
 

 2
1
.0

4
 

 2
1
.1

0
 

 2
1
.1

6
 

 2
1
.2

1
 

 2
1
.3

4
 

 2
1
.4

1
 

 2
1
.4

5
 

 2
1
.4

9
 

 2
1
.6

1
 

 2
1
.6

9
 

 2
1
.7

5
 

 2
1
.8

2
 

 2
1
.9

4
 

 2
2
.0

1
 

 2
2
.3

1
 

 2
2
.6

1
 

 2
2
.6

5
 

 2
2
.9

0
 

 2
2
.9

4
 

 2
2
.9

9
 

 2
3
.1

5
 

 2
3
.1

9
 

 2
3
.2

5
 

 2
3
.3

0
 

 2
3
.5

1
 

 2
3
.5

7
 

 2
3
.8

5
 

 2
3
.9

3
 

 2
3
.9

7
 

 2
4
.3

1
 

 2
4
.4

0
 

 2
4
.4

5
 

 2
4
.6

1
 

 2
4
.7

3
 

 2
4
.7

8
 

 2
4
.8

4
 

 2
5
.2

1
 

 2
5
.6

7
 

 2
5
.7

5
  N

a
p
h
th

a
le

n
e
 

 2
-M

e
th

y
ln

a
p
h
th

a
le

n
e
 

 *
2
-F

lu
o
ro

b
ip

h
e
n
y
l 

 A
c
e
n
a
p
h
th

y
le

n
e
 

 *
2
-B

ro
m

o
n
a
p
h
th

a
le

n
e
 

 F
lu

o
re

n
e
 

 A
c
e
n
a
p
h
th

e
n
e
 

 P
h
e
n
a
n
th

re
n
e
 

 A
n
th

ra
c
e
n
e
 

 *
o
-T

e
rp

h
e
n
y
l 

 *
1
-C

h
lo

ro
o
c
ta

d
e
c
a
n
e
 

 P
y
re

n
e
 

 F
lu

o
ra

n
th

e
n
e
 

 B
e
n
z
o
(a

)A
n
th

ra
c
e
n
e
 

 C
h
ry

s
e
n
e
 

 B
e
n
z
o
(b

&
k
)F

lu
o
ra

n
th

e
 

 B
e
n
z
o
(a

)P
y
re

n
e
 

 I
n
d
e
n
o
-D

ib
e
n
z
o
 

 B
e
n
z
o
(g

,h
,i
)P

e
ry

le
n
e
 

G:\Org\4GC\DAT\4GC092316_b\0923GC4.0023.RAW H16090301-006A ;0923GC4 ,   $HC-ARO-GRP-S,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

0

20

40

60

80

100

120

140

160

180

200

Page 37 of 56



DIAP-SRC-E (6) Batch ID: 34538

EPH AROMATICS TARGET VALUES (FID) ANALYSIS REPORT

Sample Name: H16090301-006A ;0923GC4 ,   $HC-ARO-GRP-S,

Raw File: G:\Org\4GC\DAT\4GC092316_b\0923GC4.0023.RAW

Date & Time Acquired: 9/24/2016 8:47:25 AM 

Method File: G:\Org\4GC\Methods\AROQC050416H_09231603.met

Calibration File: G:\Org\4GC\Cals\AR050416H_09231603.CAL

Sample Weight: 26.5          Dilution: 10        S.A.: 1 

TARGET ANALYTES           RT        CAL RRT   RRT       AREA         AMOUNT       FLAG

Naphthalene______________12.671    2.42      2.427     2111          .869         

2-Methylnaphthalene______13.748    1.38      1.351     1927          .78          

Acenaphthylene___________14.995    .17       .103      1987          .797         

Fluorene_________________15.243    -.07      -.144     3482          1.246        

Acenaphthene_____________15.819    -.69      -.72      10013         3.896        

Phenanthrene_____________16.955    -1.85     -1.857    1867          .741         

Anthracene_______________17.003    17.003    17.003    806           .377           U

Pyrene___________________18.354    -3.28     -3.255    2091          .799         

Fluoranthene_____________18.695    -3.55     -3.596    1405          .53          

Benzo(a)Anthracene_______20.097    20.097    20.097    588           .377           U

Chrysene_________________.         .         .                       .377           U

Benzo(b&k)Fluoranthe_____.         .         .                       .755           U

Benzo(a)Pyrene___________21.614    -6.6      -6.515    2657          1.02         

Indeno-Dibenzo___________.         .         .                       .755           U

Benzo(g,h,i)Perylene_____23.971    -8.7      -8.873    1364          .517         

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC      QC LIMITS

*2-Fluorobiphenyl________14.247    7.547          25.164         333.42     40-140

*2-Bromonaphthalene______15.098    7.547          30.082         398.59     40-140

*o-Terphenyl_____________17.407    7.547          7.608          100.81     40-140

*1-Chlorooctadecane______18.198    7.547          6.249          82.8       40-140
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This report should not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

The results relate only to the samples included in this report.
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Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on six samples submitted by  a  representative  of
Energy Laboratories, Inc.  The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290.  The reporting limits were based on signal-to-noise measurements.  Estimated  Maximum  Possible
Concentration (EMPC) values were treated as positives in the toxic equivalence calculations at  one-half  of  the
reported concentrations.

Second column confirmation analyses of 2,3,7,8-TCDF values obtained from the  primary  (DB5-MS)  column  are
performed only when specifically requested for a project and only when the values are  above  the  concentration  of
the lowest calibration standard.  Typical resolution for this isomer using the DB5-MS column ranges  from  25-30%.

The isotopically-labeled PCDD/PCDF internal standards in the sample extracts were recovered at 49-88%.    All  of
the labeled internal standard recoveries obtained for this project were within the 40-135%  target  range  specified  in
Method 8290.  Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained.  Concentrations below  the  calibration  range
were flagged "J" and should be regarded as estimates.  Concentrations above the  calibration  range  were  flagged
"E" and should also be regarded as estimates.  Values obtained from analyses of diluted extracts  were  flagged
"D".

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine  quality  control
procedures.  The results show the blank to contain a trace level of OCDD.  This level was  below  the  calibration
range of the method.  The OCDD levels reported for the field samples were  higher  than  the  corresponding  blank
level by one or more orders of magnitude.  These results indicate that the sample processing steps  did  not
contribute signficantly to the levels reported for the field  samples.

A laboratory spike sample was also prepared using clean reference matrix that had been  fortified  with  native
standard materials.  The recoveries of the native compounds ranged from 92-115%.   These  results  were  within
the 70-130% target range for the method.  Matrix spikes were prepared with the extraction batch  using  sample
material from a separate project; results from these analyses will be provided  upon  request.

DISCUSSION
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
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Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064
Alabama 40770 Montana 92
Alaska MN00064 Nebraska NE-OS-18-06
Arizona AZ0014 Nevada MN_00064_200
Arkansas 88-0680 New Jersey (NE MN002
California 01155CA New York (NEL 11647
Colorado MN00064 North Carolina 27700
Connecticut PH-0256 North Dakota R-036
EPA Region 8 8TMS-Q Ohio 4150
Florida (NELAP E87605 Oklahoma D9922
Georgia  (DNR) 959 Oregon (ELAP) MN200001-005
Guam 959 Oregon (OREL MN300001-001
Hawaii SLD Pennsylvania 68-00563
Idaho MN00064 Puerto Rico MN00064
Illinois 200012 Saipan MP0003
Indiana C-MN-01 South Carolina 74003001
Indiana C-MN-01 Tennessee TN02818
Iowa 368 Texas T104704192-08
Kansas E-10167 Utah (NELAP) MN00064
Kentucky 90062 Virginia 00251
Louisiana 03086 Washington C755
Maine 2007029 West Virginia # 9952C
Maryland 322 West Virginia D 382
Michigan 9909 Wisconsin 999407970
Minnesota 027-053-137 Wyoming 8TMS-Q
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Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis

PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-001B
10362722001
Y160922A_11
SMT

11.8
11.1 g

9.79 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:00
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  17:00

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.98 0.27 2,3,7,8-TCDF-13C 2.00 69J-----
Total TCDF 58.00 0.27 2,3,7,8-TCDD-13C 2.00 82-----

1,2,3,7,8-PeCDF-13C 2.00 63
2,3,7,8-TCDD ----- 0.25 2,3,4,7,8-PeCDF-13C 2.00 58IJ0.30
Total  TCDD 7.30 0.25 1,2,3,7,8-PeCDD-13C 2.00 67-----

1,2,3,4,7,8-HxCDF-13C 2.00 71
1,2,3,7,8-PeCDF 4.50 0.17 1,2,3,6,7,8-HxCDF-13C 2.00 67J-----
2,3,4,7,8-PeCDF 5.60 0.13 2,3,4,6,7,8-HxCDF-13C 2.00 68-----
Total PeCDF 300.00 0.15 1,2,3,7,8,9-HxCDF-13C 2.00 70-----

1,2,3,4,7,8-HxCDD-13C 2.00 67
1,2,3,7,8-PeCDD 5.50 0.16 1,2,3,6,7,8-HxCDD-13C 2.00 63-----
Total PeCDD 77.00 0.16 1,2,3,4,6,7,8-HpCDF-13C 2.00 61-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 64
1,2,3,4,7,8-HxCDF 29.00 0.35 1,2,3,4,6,7,8-HpCDD-13C 2.00 71-----
1,2,3,6,7,8-HxCDF 47.00 0.38 OCDD-13C 4.00 59-----
2,3,4,6,7,8-HxCDF 49.00 0.44-----
1,2,3,7,8,9-HxCDF 4.10 0.31 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 1100.00 0.37 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 20.00 0.60 2,3,7,8-TCDD-37Cl4 0.20 80-----
1,2,3,6,7,8-HxCDD 61.00 0.53-----
1,2,3,7,8,9-HxCDD 41.00 0.47-----
Total HxCDD 560.00 0.54-----

1,2,3,4,6,7,8-HpCDF 1100.00 0.69 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 45.00 0.70 Equivalence: 65 ng/Kg-----
Total HpCDF 2600.00 0.70 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 1700.00 0.25-----
Total  HpCDD 2900.00 0.25-----

OCDF 2600.00 0.33-----
OCDD 12000.00 0.27 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
E = Exceeds calibration range
I = Interference present

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-002B
10362722002
Y160922A_13
SMT

6.9
11.3 g

10.5 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
10
09/12/2016  09:05
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  18:26

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 4.5 2.30 2,3,7,8-TCDF-13C 2.00 64JD----- D
Total TCDF 270.0 2.30 2,3,7,8-TCDD-13C 2.00 74D----- D

1,2,3,7,8-PeCDF-13C 2.00 55 D
2,3,7,8-TCDD ND 2.10 2,3,4,7,8-PeCDF-13C 2.00 53D----- D
Total  TCDD 18.0 2.10 1,2,3,7,8-PeCDD-13C 2.00 60D----- D

1,2,3,4,7,8-HxCDF-13C 2.00 64 D
1,2,3,7,8-PeCDF 22.0 1.30 1,2,3,6,7,8-HxCDF-13C 2.00 66JD----- D
2,3,4,7,8-PeCDF 28.0 0.89 2,3,4,6,7,8-HxCDF-13C 2.00 63JD----- D
Total PeCDF 1600.0 1.10 1,2,3,7,8,9-HxCDF-13C 2.00 69D----- D

1,2,3,4,7,8-HxCDD-13C 2.00 67 D
1,2,3,7,8-PeCDD 26.0 1.20 1,2,3,6,7,8-HxCDD-13C 2.00 57JD----- D
Total PeCDD 390.0 1.20 1,2,3,4,6,7,8-HpCDF-13C 2.00 63D----- D

1,2,3,4,7,8,9-HpCDF-13C 2.00 71 D
1,2,3,4,7,8-HxCDF 160.0 2.80 1,2,3,4,6,7,8-HpCDD-13C 2.00 76D----- D
1,2,3,6,7,8-HxCDF 230.0 2.30 OCDD-13C 4.00 67D----- D
2,3,4,6,7,8-HxCDF 240.0 3.20 D-----
1,2,3,7,8,9-HxCDF 22.0 3.60 1,2,3,4-TCDD-13C 2.00 NAJD-----
Total HxCDF 5500.0 3.00 1,2,3,7,8,9-HxCDD-13C 2.00 NAD-----

1,2,3,4,7,8-HxCDD 83.0 4.20 2,3,7,8-TCDD-37Cl4 0.20 71D----- D
1,2,3,6,7,8-HxCDD 350.0 4.60 D-----
1,2,3,7,8,9-HxCDD 200.0 3.70 D-----
Total HxCDD 2900.0 4.10 D-----

1,2,3,4,6,7,8-HpCDF 5700.0 2.60 Total  2,3,7,8-TCDDD-----
1,2,3,4,7,8,9-HpCDF 210.0 4.80 Equivalence: 330 ng/KgD-----
Total HpCDF 13000.0 3.70 (Using 2005 WHO Factors - Using PRL/2 where  ND)D-----

1,2,3,4,6,7,8-HpCDD 8500.0 1.70 D-----
Total  HpCDD 15000.0 1.70 D-----

OCDF 12000.0 2.50 D-----
OCDD 53000.0 3.50 D-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
D = Result obtained from analysis of diluted sample

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-003B
10362722003
Y160922A_09
SMT

5.4
11.3 g

10.7 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:30
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  15:35

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 0.45 0.290 2,3,7,8-TCDF-13C 2.00 69J-----
Total TCDF 13.00 0.290 2,3,7,8-TCDD-13C 2.00 83-----

1,2,3,7,8-PeCDF-13C 2.00 67
2,3,7,8-TCDD ND 0.220 2,3,4,7,8-PeCDF-13C 2.00 63-----
Total  TCDD 0.80 0.220 1,2,3,7,8-PeCDD-13C 2.00 73J-----

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF 1.90 0.110 1,2,3,6,7,8-HxCDF-13C 2.00 66J-----
2,3,4,7,8-PeCDF 4.10 0.120 2,3,4,6,7,8-HxCDF-13C 2.00 68J-----
Total PeCDF 75.00 0.110 1,2,3,7,8,9-HxCDF-13C 2.00 71-----

1,2,3,4,7,8-HxCDD-13C 2.00 70
1,2,3,7,8-PeCDD 1.10 0.150 1,2,3,6,7,8-HxCDD-13C 2.00 62J-----
Total PeCDD 6.90 0.150 1,2,3,4,6,7,8-HpCDF-13C 2.00 64-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 71
1,2,3,4,7,8-HxCDF 9.50 0.210 1,2,3,4,6,7,8-HpCDD-13C 2.00 76-----
1,2,3,6,7,8-HxCDF 9.30 0.280 OCDD-13C 4.00 66-----
2,3,4,6,7,8-HxCDF 14.00 0.240-----
1,2,3,7,8,9-HxCDF 4.30 0.190 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 360.00 0.230 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 4.00 0.420 2,3,7,8-TCDD-37Cl4 0.20 75J-----
1,2,3,6,7,8-HxCDD 29.00 0.470-----
1,2,3,7,8,9-HxCDD 7.20 0.180-----
Total HxCDD 120.00 0.350-----

1,2,3,4,6,7,8-HpCDF 400.00 0.740 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 23.00 1.000 Equivalence: 23 ng/Kg-----
Total HpCDF 1300.00 0.870 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 610.00 0.092-----
Total  HpCDD 1000.00 0.092-----

OCDF 1900.00 0.570-----
OCDD 4800.00 0.430-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-004B
10362722004
Y160922A_10
SMT

6.0
11.3 g

10.6 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:35
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  16:18

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.200 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF 8.30 0.200 2,3,7,8-TCDD-13C 2.00 88-----

1,2,3,7,8-PeCDF-13C 2.00 69
2,3,7,8-TCDD ND 0.320 2,3,4,7,8-PeCDF-13C 2.00 67-----
Total  TCDD 0.35 0.320 1,2,3,7,8-PeCDD-13C 2.00 76J-----

1,2,3,4,7,8-HxCDF-13C 2.00 72
1,2,3,7,8-PeCDF 0.83 0.170 1,2,3,6,7,8-HxCDF-13C 2.00 70J-----
2,3,4,7,8-PeCDF 1.80 0.099 2,3,4,6,7,8-HxCDF-13C 2.00 71J-----
Total PeCDF 47.00 0.140 1,2,3,7,8,9-HxCDF-13C 2.00 75-----

1,2,3,4,7,8-HxCDD-13C 2.00 69
1,2,3,7,8-PeCDD 0.90 0.120 1,2,3,6,7,8-HxCDD-13C 2.00 69J-----
Total PeCDD 4.50 0.120 1,2,3,4,6,7,8-HpCDF-13C 2.00 67J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 72
1,2,3,4,7,8-HxCDF 5.70 0.190 1,2,3,4,6,7,8-HpCDD-13C 2.00 76-----
1,2,3,6,7,8-HxCDF 6.50 0.190 OCDD-13C 4.00 63-----
2,3,4,6,7,8-HxCDF 8.90 0.240-----
1,2,3,7,8,9-HxCDF 2.20 0.280 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 220.00 0.220 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.70 0.110 2,3,7,8-TCDD-37Cl4 0.20 83J-----
1,2,3,6,7,8-HxCDD 12.00 0.140-----
1,2,3,7,8,9-HxCDD 5.90 0.200-----
Total HxCDD 63.00 0.150-----

1,2,3,4,6,7,8-HpCDF 250.00 0.860 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 16.00 0.790 Equivalence: 13 ng/Kg-----
Total HpCDF 800.00 0.820 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 310.00 0.180-----
Total  HpCDD 510.00 0.180-----

OCDF 1200.00 0.470-----
OCDD 2400.00 0.400-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-005B
10362722005
Y160922A_12
SMT

5.7
11.3 g

10.7 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
09/12/2016  09:40
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  17:43

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 2.7 0.30 2,3,7,8-TCDF-13C 2.00 73-----
Total TCDF 48.0 0.30 2,3,7,8-TCDD-13C 2.00 86-----

1,2,3,7,8-PeCDF-13C 2.00 70
2,3,7,8-TCDD ND 0.30 2,3,4,7,8-PeCDF-13C 2.00 66-----
Total  TCDD 3.8 0.30 1,2,3,7,8-PeCDD-13C 2.00 75-----

1,2,3,4,7,8-HxCDF-13C 2.00 76
1,2,3,7,8-PeCDF 8.1 0.26 1,2,3,6,7,8-HxCDF-13C 2.00 73-----
2,3,4,7,8-PeCDF 20.0 0.31 2,3,4,6,7,8-HxCDF-13C 2.00 73-----
Total PeCDF 370.0 0.28 1,2,3,7,8,9-HxCDF-13C 2.00 76-----

1,2,3,4,7,8-HxCDD-13C 2.00 72
1,2,3,7,8-PeCDD 5.8 0.19 1,2,3,6,7,8-HxCDD-13C 2.00 70-----
Total PeCDD 38.0 0.19 1,2,3,4,6,7,8-HpCDF-13C 2.00 72-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 77
1,2,3,4,7,8-HxCDF 56.0 0.51 1,2,3,4,6,7,8-HpCDD-13C 2.00 85-----
1,2,3,6,7,8-HxCDF 48.0 0.56 OCDD-13C 4.00 82-----
2,3,4,6,7,8-HxCDF 76.0 0.73-----
1,2,3,7,8,9-HxCDF 25.0 1.40 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 2300.0 0.81 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 17.0 0.45 2,3,7,8-TCDD-37Cl4 0.20 81-----
1,2,3,6,7,8-HxCDD 150.0 0.60-----
1,2,3,7,8,9-HxCDD 44.0 0.46-----
Total HxCDD 540.0 0.50-----

1,2,3,4,6,7,8-HpCDF 2800.0 0.22 Total  2,3,7,8-TCDDE-----
1,2,3,4,7,8,9-HpCDF 160.0 0.25 Equivalence: 130 ng/Kg-----
Total HpCDF 10000.0 0.23 (Using 2005 WHO Factors - Using PRL/2 where  ND)E-----

1,2,3,4,6,7,8-HpCDD 3300.0 0.21 E-----
Total  HpCDD 5100.0 0.21 E-----

OCDF 16000.0 0.28 E-----
OCDD 25000.0 0.30 E-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
E = Exceeds calibration range

EDL = Estimated  Detection  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16090301-006B
10362722006
Y160922A_14
SMT

11.8
12.2 g

10.8 g
Y160816A
Y160922A_01 &  Y160922A_18
BLANK-52027

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
50
09/12/2016  10:30
09/16/2016  09:30
09/19/2016  17:10
09/22/2016  19:09

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF 69 7.9 2,3,7,8-TCDF-13C 2.00 67D----- D
Total TCDF 630 7.9 2,3,7,8-TCDD-13C 2.00 80D----- D

1,2,3,7,8-PeCDF-13C 2.00 53 D
2,3,7,8-TCDD ND 10.0 2,3,4,7,8-PeCDF-13C 2.00 49D----- D
Total  TCDD 78 10.0 1,2,3,7,8-PeCDD-13C 2.00 58D----- D

1,2,3,4,7,8-HxCDF-13C 2.00 76 D
1,2,3,7,8-PeCDF 220 16.0 1,2,3,6,7,8-HxCDF-13C 2.00 85JD----- D
2,3,4,7,8-PeCDF 590 8.7 2,3,4,6,7,8-HxCDF-13C 2.00 73D----- D
Total PeCDF 5300 12.0 1,2,3,7,8,9-HxCDF-13C 2.00 68D----- D

1,2,3,4,7,8-HxCDD-13C 2.00 67 D
1,2,3,7,8-PeCDD 39 6.7 1,2,3,6,7,8-HxCDD-13C 2.00 68JD----- D
Total PeCDD 410 6.7 1,2,3,4,6,7,8-HpCDF-13C 2.00 72D----- D

1,2,3,4,7,8,9-HpCDF-13C 2.00 71 D
1,2,3,4,7,8-HxCDF 1100 19.0 1,2,3,4,6,7,8-HpCDD-13C 2.00 85D----- D
1,2,3,6,7,8-HxCDF 330 14.0 OCDD-13C 4.00 85D----- D
2,3,4,6,7,8-HxCDF 990 18.0 D-----
1,2,3,7,8,9-HxCDF 700 36.0 1,2,3,4-TCDD-13C 2.00 NAD-----
Total HxCDF 44000 22.0 1,2,3,7,8,9-HxCDD-13C 2.00 NAD-----

1,2,3,4,7,8-HxCDD 140 22.0 2,3,7,8-TCDD-37Cl4 0.20 89JD----- D
1,2,3,6,7,8-HxCDD 4400 18.0 D-----
1,2,3,7,8,9-HxCDD 470 18.0 D-----
Total HxCDD 12000 19.0 D-----

1,2,3,4,6,7,8-HpCDF 41000 6.0 Total  2,3,7,8-TCDDD-----
1,2,3,4,7,8,9-HpCDF 3300 11.0 Equivalence: 2700  ng/KgD-----
Total HpCDF 260000 8.4 (Using 2005 WHO Factors - Using PRL/2 where  ND)ED-----

1,2,3,4,6,7,8-HpCDD 86000 7.0 D-----
Total  HpCDD 130000 7.0 D-----

OCDF 370000 12.0 ED-----
OCDD 680000 15.0 ED-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
E = Exceeds calibration range
D = Result obtained from analysis of diluted sample

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-52027
Y160921B_07

SMT

11.3 g
Y160816A
Y160921A_17 &  Y160921B_17

Matrix
Dilution
Extracted
Analyzed

Solid

09/19/2016  17:10
09/22/2016  01:40

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ND ----- 0.073 2,3,7,8-TCDF-13C 2.00 70
Total TCDF ND ----- 0.073 2,3,7,8-TCDD-13C 2.00 86

1,2,3,7,8-PeCDF-13C 2.00 62
2,3,7,8-TCDD ND ----- 0.064 2,3,4,7,8-PeCDF-13C 2.00 56
Total  TCDD ND ----- 0.064 1,2,3,7,8-PeCDD-13C 2.00 69

1,2,3,4,7,8-HxCDF-13C 2.00 69
1,2,3,7,8-PeCDF ND ----- 0.056 1,2,3,6,7,8-HxCDF-13C 2.00 69
2,3,4,7,8-PeCDF ND ----- 0.038 2,3,4,6,7,8-HxCDF-13C 2.00 70
Total PeCDF ND ----- 0.047 1,2,3,7,8,9-HxCDF-13C 2.00 70

1,2,3,4,7,8-HxCDD-13C 2.00 70
1,2,3,7,8-PeCDD ND ----- 0.160 1,2,3,6,7,8-HxCDD-13C 2.00 71
Total PeCDD ND ----- 0.160 1,2,3,4,6,7,8-HpCDF-13C 2.00 66

1,2,3,4,7,8,9-HpCDF-13C 2.00 67
1,2,3,4,7,8-HxCDF ND ----- 0.035 1,2,3,4,6,7,8-HpCDD-13C 2.00 73
1,2,3,6,7,8-HxCDF ND ----- 0.042 OCDD-13C 4.00 53
2,3,4,6,7,8-HxCDF ND ----- 0.038
1,2,3,7,8,9-HxCDF ND ----- 0.054 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.042 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 0.110 2,3,7,8-TCDD-37Cl4 0.20 79
1,2,3,6,7,8-HxCDD ND ----- 0.130
1,2,3,7,8,9-HxCDD ND ----- 0.097
Total HxCDD ND ----- 0.110

1,2,3,4,6,7,8-HpCDF ND ----- 0.065 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.100 Equivalence: 0.15 ng/Kg
Total HpCDF ND ----- 0.085 (Using 2005 WHO Factors - Using PRL/2 where  ND)

1,2,3,4,6,7,8-HpCDD ND ----- 0.190
Total  HpCDD ND ----- 0.190

OCDF ND ----- 0.170
OCDD 0.40 ----- 0.280 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value

EDL = Estimated Detection Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-52028
Y160921B_03

SMT

10.6 g
Y160816A
Y160921A_17 &  Y160921B_17

Matrix
Dilution
Extracted
Analyzed

Solid

09/19/2016  17:10
09/21/2016  22:49

NA

Method Blank ID BLANK-52027

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.0 69106
Total TCDF 2,3,7,8-TCDD-13C 2.0 86

1,2,3,7,8-PeCDF-13C 2.0 63
2,3,7,8-TCDD 0.20 0.18 2,3,4,7,8-PeCDF-13C 2.0 5892
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 69

1,2,3,4,7,8-HxCDF-13C 2.0 71
1,2,3,7,8-PeCDF 1.0 1.0 1,2,3,6,7,8-HxCDF-13C 2.0 71103
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 70109
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 72

1,2,3,4,7,8-HxCDD-13C 2.0 70
1,2,3,7,8-PeCDD 1.0 0.96 1,2,3,6,7,8-HxCDD-13C 2.0 6996
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 66

1,2,3,4,7,8,9-HpCDF-13C 2.0 64
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 72107
1,2,3,6,7,8-HxCDF 1.0 1.0 OCDD-13C 4.0 51101
2,3,4,6,7,8-HxCDF 1.0 0.99 99
1,2,3,7,8,9-HxCDF 1.0 0.95 1,2,3,4-TCDD-13C 2.0 NA95
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 81115
1,2,3,6,7,8-HxCDD 1.0 1.2 115
1,2,3,7,8,9-HxCDD 1.0 1.1 114
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.0 103
1,2,3,4,7,8,9-HpCDF 1.0 1.1 106
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 103
Total  HpCDD

OCDF 2.0 2.2 108
OCDD 2.0 2.2 111

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable R

R

°C  See comments

9/14/2016Tracy L. Lorash

Hand Del

bjs

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

9/18/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

We are not analyzing for metals on any of the samples and we are only analyzing PAH on the samples with (0-2) in the 
depth per Andrew.
No collection time on COC or sample jars for BD-20160912-01.  Estimated collection time in the laboratory.
Cooler 1 was received at 2.4°C, Cooler 2 at 1.0°C, Cooler 3 at 1.6°C, Cooler 4 at 0.7°C.  Samples were received on 
wet ice. tl 9/15/16  Fractionate samples over the MCL with pah's, sample DIAP-S-North-01 (0-2) is without pah's, DIAP-
SRC-E (6) fractionate with 8270 LL PAHs per A. Vann.  wj 9/22/16

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16090301
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H16110260-001 DIAP-3-S-East (0-2) 11/12/16 9:20 11/15/16 Soil Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Digestion, Total Metals 
Digestion, Mercury by CVAA
Sonication Extraction
Soil Preparation
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16110260-002 DIAP-3-S-North (0-2) 11/12/16 9:25 11/15/16 Soil Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Dioxin
EPH-Ultrasonic Extraction
Methanol  Extraction for Volatiles
Hydrocarbons, Extractable 
Petroleum-Scrn
8151-Herbicides, Chlorinated
Moisture
Digestion, Total Metals 
Digestion, Mercury by CVAA
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, 
PAHs Low Level

H16110260-003 DIAP-3-S-West (0-2) 11/12/16 9:30 11/15/16 Soil Same As Above

H16110260-004 DIAP-3-SS-F (2.0) 11/12/16 9:35 11/15/16 Soil Same As Above

H16110260-005 BD-20161112-01 11/12/16 9:40 11/15/16 Soil Same As Above

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H16110260

1252 Commerce Dr
Laramie, WY  82070-7000

December 12, 2016

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 5 samples for Trihydro-Laramie on 11/15/2016 for analysis.
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Project: Diamond P Ranch
CLIENT: Trihydro-Laramie

Work Order: H16110260 CASE NARRATIVE

12/12/16Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16110260-001
Client Sample ID: DIAP-3-S-East (0-2)

Collection Date: 11/12/16 09:20

Matrix: Soil

Report Date: 12/12/16

DateReceived: 11/15/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

11/16/16 16:00 / tjb0.2wt%17.6Moisture SW3550C

3050 EXTRACTABLE METALS

11/17/16 20:21 / dck5mg/kg-dry5Arsenic SW6020
11/17/16 20:21 / dck5mg/kg-dry125Barium SW6020
11/17/16 20:21 / dck1mg/kg-dryNDCadmium SW6020
11/17/16 20:21 / dck5mg/kg-dry21Chromium SW6020
11/17/16 20:21 / dck5mg/kg-dry12Lead SW6020
11/17/16 20:21 / dck1mg/kg-dry1Selenium SW6020
11/17/16 20:21 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

11/23/16 16:50 / dck0.50mg/kg-dryNDMercury SW7471B

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

11/18/16 18:52 / JRS12mg/kg-dry17Total Extractable Hydrocarbons SW8015M200
11/18/16 18:52 / JRS40-140%REC79.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

11/29/16 01:29 / eli-b0.0041mg/kg-dryND2-Methylnaphthalene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dryNDAcenaphthene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dryNDAcenaphthylene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.019Anthracene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.030Benzo(a)anthracene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.086Benzo(a)pyrene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.20Benzo(b)fluoranthene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.073Benzo(g,h,i)perylene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.10Benzo(k)fluoranthene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.10Chrysene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.023Dibenzo(a,h)anthracene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.058Fluoranthene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dryNDFluorene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.090Indeno(1,2,3-cd)pyrene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dryNDNaphthalene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.013Phenanthrene SW8270C
11/29/16 01:29 / eli-b0.0041mg/kg-dry0.053Pyrene SW8270C
11/29/16 01:29 / eli-b47-110%REC68.0    Surr: 2-Fluorobiphenyl SW8270C
11/29/16 01:29 / eli-b43-105%REC58.0    Surr: Nitrobenzene-d5 SW8270C
11/29/16 01:29 / eli-b51-117%REC91.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

11/22/16 23:54 / eli-b120.0024mg/kg-dry0.016Pentachlorophenol SW8151A
11/22/16 23:54 / eli-b1245-117%REC65.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16110260-002
Client Sample ID: DIAP-3-S-North (0-2)

Collection Date: 11/12/16 09:25

Matrix: Soil

Report Date: 12/12/16

DateReceived: 11/15/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

11/16/16 16:00 / tjb0.2wt%15.8Moisture SW3550C

3050 EXTRACTABLE METALS

11/17/16 20:24 / dck5mg/kg-dry6Arsenic SW6020
11/17/16 20:24 / dck5mg/kg-dry117Barium SW6020
11/17/16 20:24 / dck1mg/kg-dryNDCadmium SW6020
11/17/16 20:24 / dck5mg/kg-dry21Chromium SW6020
11/17/16 20:24 / dck5mg/kg-dry11Lead SW6020
11/17/16 20:24 / dck1mg/kg-dry1Selenium SW6020
11/17/16 20:24 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

11/23/16 16:57 / dck0.50mg/kg-dryNDMercury SW7471B

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

11/18/16 19:36 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons SW8015M200
11/18/16 19:36 / JRS40-140%REC76.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

11/29/16 03:00 / eli-b0.0039mg/kg-dryND2-Methylnaphthalene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDAcenaphthene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDAcenaphthylene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDAnthracene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDBenzo(a)anthracene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.015Benzo(a)pyrene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.020Benzo(b)fluoranthene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0071Benzo(g,h,i)perylene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0086Benzo(k)fluoranthene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0043Chrysene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0098Dibenzo(a,h)anthracene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0047Fluoranthene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDFluorene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.015Indeno(1,2,3-cd)pyrene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDNaphthalene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dryNDPhenanthrene SW8270C
11/29/16 03:00 / eli-b0.0039mg/kg-dry0.0047Pyrene SW8270C
11/29/16 03:00 / eli-b47-110%REC80.0    Surr: 2-Fluorobiphenyl SW8270C
11/29/16 03:00 / eli-b43-105%REC73.0    Surr: Nitrobenzene-d5 SW8270C
11/29/16 03:00 / eli-b51-117%REC113    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

11/22/16 21:43 / eli-b120.0024mg/kg-dry0.0030Pentachlorophenol SW8151A
11/22/16 21:43 / eli-b1245-117%REC66.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16110260-003
Client Sample ID: DIAP-3-S-West (0-2)

Collection Date: 11/12/16 09:30

Matrix: Soil

Report Date: 12/12/16

DateReceived: 11/15/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

11/16/16 16:00 / tjb0.2wt%16.4Moisture SW3550C

3050 EXTRACTABLE METALS

11/17/16 20:27 / dck5mg/kg-dry5Arsenic SW6020
11/17/16 20:27 / dck5mg/kg-dry123Barium SW6020
11/17/16 20:27 / dck1mg/kg-dryNDCadmium SW6020
11/17/16 20:27 / dck5mg/kg-dry24Chromium SW6020
11/17/16 20:27 / dck5mg/kg-dry12Lead SW6020
11/17/16 20:27 / dck1mg/kg-dry1Selenium SW6020
11/17/16 20:27 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

11/23/16 16:59 / dck0.50mg/kg-dryNDMercury SW7471B

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

11/18/16 20:21 / JRS12mg/kg-dry18Total Extractable Hydrocarbons SW8015M200
11/18/16 20:21 / JRS40-140%REC76.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

11/29/16 03:31 / eli-b0.0040mg/kg-dryND2-Methylnaphthalene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDAcenaphthene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDAcenaphthylene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDAnthracene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.0076Benzo(a)anthracene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.020Benzo(a)pyrene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.027Benzo(b)fluoranthene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.010Benzo(g,h,i)perylene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.011Benzo(k)fluoranthene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.010Chrysene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.010Dibenzo(a,h)anthracene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.017Fluoranthene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDFluorene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.022Indeno(1,2,3-cd)pyrene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDNaphthalene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dryNDPhenanthrene SW8270C
11/29/16 03:31 / eli-b0.0040mg/kg-dry0.016Pyrene SW8270C
11/29/16 03:31 / eli-b47-110%REC74.0    Surr: 2-Fluorobiphenyl SW8270C
11/29/16 03:31 / eli-b43-105%REC77.0    Surr: Nitrobenzene-d5 SW8270C
11/29/16 03:31 / eli-b51-117%REC109    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

11/22/16 22:16 / eli-b120.0023mg/kg-dry0.0039Pentachlorophenol SW8151A
11/22/16 22:16 / eli-b1245-117%REC69.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16110260-004
Client Sample ID: DIAP-3-SS-F (2.0)

Collection Date: 11/12/16 09:35

Matrix: Soil

Report Date: 12/12/16

DateReceived: 11/15/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

11/16/16 16:00 / tjb0.2wt%14.7Moisture SW3550C

3050 EXTRACTABLE METALS

11/17/16 20:30 / dck5mg/kg-dry5Arsenic SW6020
11/17/16 20:30 / dck5mg/kg-dry106Barium SW6020
11/17/16 20:30 / dck1mg/kg-dryNDCadmium SW6020
11/17/16 20:30 / dck5mg/kg-dry25Chromium SW6020
11/17/16 20:30 / dck5mg/kg-dry10Lead SW6020
11/17/16 20:30 / dck1mg/kg-dry1Selenium SW6020
11/17/16 20:30 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

11/23/16 17:01 / dck0.50mg/kg-dryNDMercury SW7471B

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

11/18/16 21:06 / JRS12mg/kg-dryNDTotal Extractable Hydrocarbons SW8015M200
11/18/16 21:06 / JRS40-140%REC77.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

11/29/16 04:01 / eli-b0.0039mg/kg-dryND2-Methylnaphthalene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDAcenaphthene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDAcenaphthylene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDAnthracene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDBenzo(a)anthracene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.016Benzo(a)pyrene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.022Benzo(b)fluoranthene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.0089Benzo(g,h,i)perylene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.0089Benzo(k)fluoranthene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.0062Chrysene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.0097Dibenzo(a,h)anthracene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDFluoranthene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDFluorene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.022Indeno(1,2,3-cd)pyrene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDNaphthalene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dryNDPhenanthrene SW8270C
11/29/16 04:01 / eli-b0.0039mg/kg-dry0.0054Pyrene SW8270C
11/29/16 04:01 / eli-b47-110%REC89.0    Surr: 2-Fluorobiphenyl SW8270C
11/29/16 04:01 / eli-b43-105%REC77.0    Surr: Nitrobenzene-d5 SW8270C
11/29/16 04:01 / eli-b51-117%REC110    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

11/22/16 22:48 / eli-b120.0023mg/kg-dry0.0088Pentachlorophenol SW8151A
11/22/16 22:48 / eli-b1245-117%REC64.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H16110260-005
Client Sample ID: BD-20161112-01

Collection Date: 11/12/16 09:40

Matrix: Soil

Report Date: 12/12/16

DateReceived: 11/15/16

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

PHYSICAL CHARACTERISTICS

11/16/16 16:00 / tjb0.2wt%16.0Moisture SW3550C

3050 EXTRACTABLE METALS

11/17/16 20:34 / dck5mg/kg-dry5Arsenic SW6020
11/17/16 20:34 / dck5mg/kg-dry115Barium SW6020
11/17/16 20:34 / dck1mg/kg-dryNDCadmium SW6020
11/17/16 20:34 / dck5mg/kg-dry23Chromium SW6020
11/17/16 20:34 / dck5mg/kg-dry10Lead SW6020
11/17/16 20:34 / dck1mg/kg-dry1Selenium SW6020
11/17/16 20:34 / dck5mg/kg-dryNDSilver SW6020

METALS, TOTAL

11/23/16 17:03 / dck0.50mg/kg-dryNDMercury SW7471B

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

11/18/16 21:50 / JRS12mg/kg-dry19Total Extractable Hydrocarbons SW8015M200
11/18/16 21:50 / JRS40-140%REC81.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS

11/29/16 05:53 / eli-b0.0039mg/kg-dryND2-Methylnaphthalene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDAcenaphthene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDAcenaphthylene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDAnthracene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.0063Benzo(a)anthracene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.015Benzo(a)pyrene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.019Benzo(b)fluoranthene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.0087Benzo(g,h,i)perylene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.0075Benzo(k)fluoranthene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.0051Chrysene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.0095Dibenzo(a,h)anthracene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.011Fluoranthene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDFluorene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.015Indeno(1,2,3-cd)pyrene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDNaphthalene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dryNDPhenanthrene SW8270C
11/29/16 05:53 / eli-b0.0039mg/kg-dry0.011Pyrene SW8270C
11/29/16 05:53 / eli-b47-110%REC75.0    Surr: 2-Fluorobiphenyl SW8270C
11/29/16 05:53 / eli-b43-105%REC79.0    Surr: Nitrobenzene-d5 SW8270C
11/29/16 05:53 / eli-b51-117%REC108    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

11/22/16 23:21 / eli-b120.0024mg/kg-dry0.0026Pentachlorophenol SW8151A
11/22/16 23:21 / eli-b1245-117%REC63.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS204-B_161117B

Lab ID: ICV STD 11/17/16 13:48Initial Calibration Verification Standard7
Arsenic 101 90 1100.00100.0606 mg/L
Barium 99 90 1100.00100.0592 mg/L
Cadmium 102 90 1100.00100.0304 mg/L
Chromium 98 90 1100.00100.0590 mg/L
Lead 96 90 1100.00100.0576 mg/L
Selenium 98 90 1100.00100.0587 mg/L
Silver 100 90 1100.00100.0298 mg/L

Method: SW6020 Batch: 35244

Lab ID: MB-35244 11/17/16 19:33Method Blank Run: ICPMS204-B_161117B7
Arsenic 0.050.08 mg/kg
Barium 0.4ND mg/kg
Cadmium 0.2ND mg/kg
Chromium 0.8ND mg/kg
Lead 0.09ND mg/kg
Selenium 0.1ND mg/kg
Silver 0.050.07 mg/kg

Lab ID: LCS-35244 11/17/16 19:36Laboratory Control Sample Run: ICPMS204-B_161117B7
Arsenic 87 71.4 105.11.0167 mg/kg
Barium 93 78.6 112.81.0171 mg/kg
Cadmium 100 73.9 106.11.096.8 mg/kg
Chromium 96 73.5 108.51.0110 mg/kg
Lead 95 74.4 108.61.097.6 mg/kg
Selenium 94 71.2 110.21.0189 mg/kg
Silver 103 70.8 111.91.042.4 mg/kg

Lab ID: LFB-35244 11/17/16 19:39Laboratory Fortified Blank Run: ICPMS204-B_161117B7
Arsenic 99 80 1201.048.8 mg/kg
Barium 99 80 1201.048.5 mg/kg
Cadmium 101 80 1201.024.9 mg/kg
Chromium 102 80 1201.049.7 mg/kg
Lead 100 80 1201.049.0 mg/kg
Selenium 96 80 1201.046.8 mg/kg
Silver 107 80 1201.026.3 mg/kg

Lab ID: H16110281-004APDS 11/17/16 19:59Post Digestion/Distillation Spike Run: ICPMS204-B_161117B7
Arsenic 97 75 1251.0582 mg/kg-dry
Barium 98 75 1251.0855 mg/kg-dry
Cadmium 94 75 1251.0279 mg/kg-dry
Chromium 108 75 1251.0668 mg/kg-dry
Lead 107 75 1251.0653 mg/kg-dry
Selenium 88 75 1251.0526 mg/kg-dry
Silver 15 75 1251.045.4 mg/kg-dry S

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Batch: 35244

Lab ID: H16110281-004AMS 11/17/16 20:02Sample Matrix Spike Run: ICPMS204-B_161117B7
Arsenic 102 75 1251.066.8 mg/kg-dry
Barium 75 1251.0382 mg/kg-dry A
Cadmium 99 75 1251.029.4 mg/kg-dry
Chromium 110 75 1251.088.0 mg/kg-dry
Lead 102 75 1251.074.1 mg/kg-dry
Selenium 95 75 1251.057.5 mg/kg-dry
Silver 103 75 1251.030.7 mg/kg-dry

Lab ID: H16110281-004AMSD 11/17/16 20:05Sample Matrix Spike Duplicate Run: ICPMS204-B_161117B7
Arsenic 99 75 125 201.0 3.664.4 mg/kg-dry
Barium 75 125 201.0 2.8372 mg/kg-dry A
Cadmium 100 75 125 201.0 1.029.7 mg/kg-dry
Chromium 110 75 125 201.0 0.687.5 mg/kg-dry
Lead 100 75 125 201.0 2.772.1 mg/kg-dry
Selenium 95 75 125 201.0 0.457.3 mg/kg-dry
Silver 103 75 125 201.0 1.030.4 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW7471B Analytical Run: HGCV201-H_161123A

Lab ID: ICV 11/23/16 15:23Initial Calibration Verification Standard
Mercury 100 90 1100.000100.00100 mg/L

Lab ID: CCV 11/23/16 16:40Continuing Calibration Verification Standard
Mercury 100 90 1100.500.0025 mg/kg

Method: SW7471B Batch: 35363

Lab ID: MB-35363 11/23/16 16:12Method Blank Run: HGCV201-H_161123A
Mercury 0.0010.002 mg/kg

Lab ID: LCS-35363 11/23/16 16:13Laboratory Control Sample Run: HGCV201-H_161123A
Mercury 107 71 126.40.505.2 mg/kg

Lab ID: LFB-35363 11/23/16 16:15Laboratory Fortified Blank Run: HGCV201-H_161123A
Mercury 102 80 1200.500.20 mg/kg

Lab ID: H16110260-001ADIL 11/23/16 16:52Serial Dilution Run: HGCV201-H_161123A
Mercury 0 0 100.500.021 mg/kg-dry

Lab ID: H16110260-001AMS 11/23/16 16:54Sample Matrix Spike Run: HGCV201-H_161123A
Mercury 97 80 1200.500.23 mg/kg-dry

Lab ID: H16110260-001AMSD 11/23/16 16:55Sample Matrix Spike Duplicate Run: HGCV201-H_161123A
Mercury 95 80 120 200.500.23 mg/kg-dry

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 10 of 37



Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Batch: 35295

Lab ID: MB-35295 11/18/16 17:23Method Blank Run: HHP_161118A2
Total Extractable Hydrocarbons 10ND mg/kg-dry
    Surr: o-Terphenyl 96 40 1400.17

Lab ID: LCS-35295 11/18/16 18:08Laboratory Control Sample Run: HHP_161118A2
Total Extractable Hydrocarbons 82 60 14010168.5 mg/kg-dry
    Surr: o-Terphenyl 81 40 1400.17

Lab ID: H16110332-001AMS 11/23/16 19:39Sample Matrix Spike Run: HHP_161123A2
Total Extractable Hydrocarbons -394 60 140211818 mg/kg-dry S
    Surr: o-Terphenyl 59 40 1400.35

Lab ID: H16110332-001AMSD 11/23/16 20:24Sample Matrix Spike Duplicate Run: HHP_161123A2
Total Extractable Hydrocarbons -310 60 140 2021 9.51999 mg/kg-dry S
    Surr: o-Terphenyl 53 40 1400.35

Method: SW8015M Analytical Run: R120740

Lab ID: CCV_1118GC102r-S 11/18/16 16:38Continuing Calibration Verification Standard15
n-Nonane 103 75 1256.861 mg/kg-dry
n-Decane 103 75 1256.843 mg/kg-dry
n-Dodecane 96 75 1256.399 mg/kg-dry
n-Tetradecane 97 75 1256.485 mg/kg-dry
n-Hexadecane 97 75 1256.482 mg/kg-dry
n-Octadecane 97 75 1256.489 mg/kg-dry
n-Nonadecane 97 75 1256.484 mg/kg-dry
n-Eicosane 97 75 1256.493 mg/kg-dry
n-Docosane 97 75 1256.481 mg/kg-dry
n-Tetracosane 98 75 1256.517 mg/kg-dry
n-Hexacosane 98 75 1256.547 mg/kg-dry
n-Octacosane 98 75 1256.565 mg/kg-dry
n-Triacontane 98 75 1256.566 mg/kg-dry
n-Hexatriacontane 96 75 1256.398 mg/kg-dry
    Surr: o-Terphenyl 100 75 1250.17

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8151A Batch: B_104603

Lab ID: LCS-104603 11/22/16 20:38Laboratory Control Sample Run: SUB-B2709322
Pentachlorophenol 69 51 1030.00200.0687 mg/kg
    Surr: DCAA 68 45 1170.0020

Lab ID: MB-104603 11/22/16 21:11Method Blank Run: SUB-B2709322
Pentachlorophenol 0.0020ND mg/kg
    Surr: DCAA 68 45 1170.0020

Lab ID: H16110260-001A 11/23/16 00:26Sample Matrix Spike Run: SUB-B2709322
Pentachlorophenol 26 51 1030.00240.0476 mg/kg-dry S
    Surr: DCAA 65 45 1170.0024

Lab ID: H16110260-001A 11/23/16 00:59Sample Matrix Spike Duplicate Run: SUB-B2709322
Pentachlorophenol 46 51 103 400.0024 390.0708 mg/kg-dry S
    Surr: DCAA 72 45 1170.0024

Method: SW8151A Analytical Run: B_R270932

Lab ID: CK6 11/22/16 20:06Continuing Calibration Verification Standard2
Pentachlorophenol 91 85 1150.00200.432 mg/kg
    Surr: DCAA 106 85 1150.0020

Lab ID: CK6 11/23/16 02:36Continuing Calibration Verification Standard2
Pentachlorophenol 90 85 1150.00200.428 mg/kg
    Surr: DCAA 104 85 1150.0020

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_104683

Lab ID: LMB-104683 11/28/16 22:27Method Blank Run: SUB-B27102920
2-Methylnaphthalene 0.0033ND mg/kg
Acenaphthene 0.0033ND mg/kg
Acenaphthylene 0.0033ND mg/kg
Anthracene 0.0033ND mg/kg
Benzo(a)anthracene 0.0033ND mg/kg
Benzo(a)pyrene 0.0033ND mg/kg
Benzo(b)fluoranthene 0.0033ND mg/kg
Benzo(g,h,i)perylene 0.0033ND mg/kg
Benzo(k)fluoranthene 0.0033ND mg/kg
Chrysene 0.0033ND mg/kg
Dibenzo(a,h)anthracene 0.0033ND mg/kg
Fluoranthene 0.0033ND mg/kg
Fluorene 0.0033ND mg/kg
Indeno(1,2,3-cd)pyrene 0.0033ND mg/kg
Naphthalene 0.0033ND mg/kg
Phenanthrene 0.0033ND mg/kg
Pyrene 0.0033ND mg/kg
    Surr: 2-Fluorobiphenyl 76 47 1100.0033
    Surr: Nitrobenzene-d5 67 43 1050.0033
    Surr: Terphenyl-d14 98 51 1170.0033

Lab ID: LLCS-104683 11/28/16 22:58Sample Matrix Spike Run: SUB-B27102920
2-Methylnaphthalene 102 54 113 400.0033 0.00.170 mg/kg
Acenaphthene 95 54 111 400.0033 0.00.158 mg/kg
Acenaphthylene 82 53 113 400.0033 0.00.138 mg/kg
Anthracene 93 66 109 400.0033 0.00.156 mg/kg
Benzo(a)anthracene 92 51 121 400.0033 0.00.154 mg/kg
Benzo(a)pyrene 81 62 114 400.0033 0.00.135 mg/kg
Benzo(b)fluoranthene 70 50 128 400.0033 0.00.116 mg/kg
Benzo(g,h,i)perylene 103 62 116 400.0033 0.00.172 mg/kg
Benzo(k)fluoranthene 105 47 127 400.0033 0.00.175 mg/kg
Chrysene 105 56 119 400.0033 0.00.176 mg/kg
Dibenzo(a,h)anthracene 96 63 113 400.0033 0.00.160 mg/kg
Fluoranthene 112 70 115 400.0033 0.00.187 mg/kg
Fluorene 95 53 118 400.0033 0.00.159 mg/kg
Indeno(1,2,3-cd)pyrene 77 57 119 400.0033 0.00.129 mg/kg
Naphthalene 89 50 109 400.0033 0.00.149 mg/kg
Phenanthrene 94 63 116 400.0033 0.00.158 mg/kg
Pyrene 108 62 113 400.0033 0.00.181 mg/kg
    Surr: 2-Fluorobiphenyl 82 47 1100.0033
    Surr: Nitrobenzene-d5 71 43 1050.0033
    Surr: Terphenyl-d14 109 51 1170.0033

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_104683

Lab ID: H16110260-001A 11/29/16 02:00Sample Matrix Spike Run: SUB-B27102920
2-Methylnaphthalene 88 54 113 400.0040 0.00.178 mg/kg-dry
Acenaphthene 90 54 111 400.0040 0.00.182 mg/kg-dry
Acenaphthylene 83 53 113 400.0040 0.00.168 mg/kg-dry
Anthracene 88 66 109 400.0040 0.00.197 mg/kg-dry
Benzo(a)anthracene 105 51 121 400.0040 0.00.241 mg/kg-dry
Benzo(a)pyrene 96 62 114 400.0040 0.00.280 mg/kg-dry
Benzo(b)fluoranthene 85 50 128 400.0040 0.00.370 mg/kg-dry
Benzo(g,h,i)perylene 85 62 116 400.0040 0.00.246 mg/kg-dry
Benzo(k)fluoranthene 74 47 127 400.0040 0.00.252 mg/kg-dry
Chrysene 105 56 119 400.0040 0.00.314 mg/kg-dry
Dibenzo(a,h)anthracene 80 63 113 400.0040 0.00.185 mg/kg-dry
Fluoranthene 98 70 115 400.0040 0.00.257 mg/kg-dry
Fluorene 91 53 118 400.0040 0.00.184 mg/kg-dry
Indeno(1,2,3-cd)pyrene 97 57 119 400.0040 0.00.286 mg/kg-dry
Naphthalene 85 50 109 400.0040 0.00.171 mg/kg-dry
Phenanthrene 86 63 116 400.0040 0.00.188 mg/kg-dry
Pyrene 105 62 113 400.0040 0.00.266 mg/kg-dry
    Surr: 2-Fluorobiphenyl 74 47 1100.0040
    Surr: Nitrobenzene-d5 69 43 1050.0040
    Surr: Terphenyl-d14 110 51 1170.0040

Lab ID: H16110260-001A 11/29/16 02:30Sample Matrix Spike Duplicate Run: SUB-B27102920
2-Methylnaphthalene 95 54 113 400.0040 7.60.192 mg/kg-dry
Acenaphthene 98 54 111 400.0040 8.20.198 mg/kg-dry
Acenaphthylene 87 53 113 400.0040 4.60.176 mg/kg-dry
Anthracene 98 66 109 400.0040 100.218 mg/kg-dry
Benzo(a)anthracene 112 51 121 400.0040 5.80.256 mg/kg-dry
Benzo(a)pyrene 106 62 114 400.0040 7.20.301 mg/kg-dry
Benzo(b)fluoranthene 138 50 128 400.0040 260.478 mg/kg-dry SE
Benzo(g,h,i)perylene 103 62 116 400.0040 140.283 mg/kg-dry
Benzo(k)fluoranthene 93 47 127 400.0040 140.291 mg/kg-dry
Chrysene 106 56 119 400.0040 0.70.316 mg/kg-dry
Dibenzo(a,h)anthracene 79 63 113 400.0040 0.70.184 mg/kg-dry
Fluoranthene 108 70 115 400.0040 7.00.275 mg/kg-dry
Fluorene 98 53 118 400.0040 8.00.199 mg/kg-dry
Indeno(1,2,3-cd)pyrene 106 57 119 400.0040 6.80.306 mg/kg-dry
Naphthalene 89 50 109 400.0040 5.70.181 mg/kg-dry
Phenanthrene 94 63 116 400.0040 7.60.203 mg/kg-dry
Pyrene 105 62 113 400.0040 0.30.265 mg/kg-dry
    Surr: 2-Fluorobiphenyl 76 47 1100.0040
    Surr: Nitrobenzene-d5 78 43 1050.0040
    Surr: Terphenyl-d14 89 51 1170.0040

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
E - Estimated value. Result exceeds the instrument upper 
quantitation limit.

S - Spike recovery outside of advisory limits.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H16110260

QA/QC Summary Report

12/12/16Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_R271029

Lab ID: 28-Nov-16_CAL_5 11/28/16 17:54Initial Calibration Standard Run: SUB-B27102920
2-Methylnaphthalene 100 50 1500.102.01 ug/L
Acenaphthene 100 50 1500.101.99 ug/L
Acenaphthylene 88 50 1500.101.76 ug/L
Anthracene 100 50 1500.101.99 ug/L
Benzo(a)anthracene 98 50 1500.101.95 ug/L
Benzo(a)pyrene 96 50 1500.101.92 ug/L
Benzo(b)fluoranthene 104 50 1500.102.08 ug/L
Benzo(g,h,i)perylene 101 50 1500.102.03 ug/L
Benzo(k)fluoranthene 117 50 1500.102.34 ug/L
Chrysene 103 50 1500.102.07 ug/L
Dibenzo(a,h)anthracene 96 50 1500.101.91 ug/L
Fluoranthene 102 50 1500.102.05 ug/L
Fluorene 94 50 1500.101.88 ug/L
Indeno(1,2,3-cd)pyrene 102 50 1500.102.05 ug/L
Naphthalene 98 50 1500.101.96 ug/L
Phenanthrene 99 50 1500.101.98 ug/L
Pyrene 113 50 1500.102.26 ug/L
    Surr: 2-Fluorobiphenyl 98 50 1500.10
    Surr: Nitrobenzene-d5 106 50 1500.10
    Surr: Terphenyl-d14 105 50 1500.10

Method: SW8270C Analytical Run: B_R271038

Lab ID: 28-Nov-16_CCV_26 11/29/16 04:53Continuing Calibration Verification Standard20
2-Methylnaphthalene 88 80 1200.101.75 ug/L
Acenaphthene 102 80 1200.102.04 ug/L
Acenaphthylene 88 80 1200.101.75 ug/L
Anthracene 87 80 1200.101.73 ug/L
Benzo(a)anthracene 92 80 1200.101.83 ug/L
Benzo(a)pyrene 86 80 1200.101.72 ug/L
Benzo(b)fluoranthene 81 80 1200.101.62 ug/L
Benzo(g,h,i)perylene 96 80 1200.101.92 ug/L
Benzo(k)fluoranthene 101 80 1200.102.02 ug/L
Chrysene 89 80 1200.101.77 ug/L
Dibenzo(a,h)anthracene 102 80 1200.102.04 ug/L
Fluoranthene 96 80 1200.101.91 ug/L
Fluorene 84 80 1200.101.69 ug/L
Indeno(1,2,3-cd)pyrene 114 80 1200.102.27 ug/L
Naphthalene 90 80 1200.101.79 ug/L
Phenanthrene 91 80 1200.101.81 ug/L
Pyrene 87 80 1200.101.73 ug/L
    Surr: 2-Fluorobiphenyl 84 80 1200.10
    Surr: Nitrobenzene-d5 88 80 1200.10
    Surr: Terphenyl-d14 94 80 1200.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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DIAP-3-S-East (0-2) Batch ID: 35295

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16110260-001A ;1118GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC111816_b\1118GC1.0005.RAW

Date & Time Acquired: 11/18/2016 6:52:25 PM 

Method File: G:\Org\1GC\Methods\11181605.MET

Calibration File: G:\Org\1GC\Cals\SR082516I.CAL

Sample Weight: 24.8          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.8  to  17.19 

Rt range for C9 to C18 Hydrocarbons: 5.81  to  12.71 

Rt range for C19 to C36 Hydrocarbons: 12.76  to  20.24 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.809    8.065          6.407          79.44     -

*1-Chloro-octadecane_____13.598    8.065          6.625          82.15     -

DRO Area:205101          DRO Amount: 9.156741 

TEH Area:390353.9        TEH Amount: 17.42736 

C9-C18 Area:10157.99     C9-C18 Amount: 0.4663279 

C19-C36 Area:366281.6    C19-C36 Amount: 15.91499 
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DIAP-3-S-North (0-2) Batch ID: 35295

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16110260-002A ;1118GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC111816_b\1118GC1.0006.RAW

Date & Time Acquired: 11/18/2016 7:36:59 PM 

Method File: G:\Org\1GC\Methods\SR082516I.MET

Calibration File: G:\Org\1GC\Cals\SR082516I.CAL

Sample Weight: 25.3          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.8  to  17.19 

Rt range for C9 to C18 Hydrocarbons: 5.81  to  12.71 

Rt range for C19 to C36 Hydrocarbons: 12.76  to  20.24 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.807    7.905          6.048          76.51     -

*1-Chloro-octadecane_____13.596    7.905          6.317          79.9      -

DRO Area:17354.88        DRO Amount: 0.7594964 

TEH Area:34798.75        TEH Amount: 1.522888 

C9-C18 Area:7822.797     C9-C18 Amount: 0.3520276 

C19-C36 Area:19159.47    C19-C36 Amount: 0.8160295 
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DIAP-3-S-West (0-2) Batch ID: 35295

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16110260-003A ;1118GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC111816_b\1118GC1.0007.RAW

Date & Time Acquired: 11/18/2016 8:21:28 PM 

Method File: G:\Org\1GC\Methods\SR082516I.MET

Calibration File: G:\Org\1GC\Cals\SR082516I.CAL

Sample Weight: 25.2          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.8  to  17.19 

Rt range for C9 to C18 Hydrocarbons: 5.81  to  12.71 

Rt range for C19 to C36 Hydrocarbons: 12.76  to  20.24 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.808    7.937          6.052          76.26     -

*1-Chloro-octadecane_____13.596    7.937          6.192          78.02     -

DRO Area:200155.8        DRO Amount: 8.794119 

TEH Area:410068.4        TEH Amount: 18.01692 

C9-C18 Area:11777.85     C9-C18 Amount: 0.5321087 

C19-C36 Area:390723.6    C19-C36 Amount: 16.70752 
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DIAP-3-SS-F (2.0) Batch ID: 35295

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16110260-004A ;1118GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC111816_b\1118GC1.0008.RAW

Date & Time Acquired: 11/18/2016 9:06:05 PM 

Method File: G:\Org\1GC\Methods\SR082516I.MET

Calibration File: G:\Org\1GC\Cals\SR082516I.CAL

Sample Weight: 25.7          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.8  to  17.19 

Rt range for C9 to C18 Hydrocarbons: 5.81  to  12.71 

Rt range for C19 to C36 Hydrocarbons: 12.76  to  20.24 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.809    7.782          5.957          76.55     -

*1-Chloro-octadecane_____13.598    7.782          6.097          78.35     -

DRO Area:14038.96        DRO Amount: 0.6048205 

TEH Area:29364.4         TEH Amount: 1.265065 

C9-C18 Area:5528.728     C9-C18 Amount: 0.2449217 

C19-C36 Area:14464.15    C19-C36 Amount: 0.6064606 
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BD-20161112-01 Batch ID: 35295

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H16110260-005A ;1118GC1 ,   $HC-EPH-SCRN-S,

Raw File: G:\Org\1GC\DAT\1GC111816_b\1118GC1.0009.RAW

Date & Time Acquired: 11/18/2016 9:50:41 PM 

Method File: G:\Org\1GC\Methods\11181609.MET

Calibration File: G:\Org\1GC\Cals\SR082516I.CAL

Sample Weight: 25.5          Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1756.689 

Mean RF for C19 to C36 Hydrocarbons: 1856.039 

Mean RF for Total Extractable Hydrocarbons: 1806.364 

Rt range for Diesel Range Organics: 6.8  to  17.19 

Rt range for C9 to C18 Hydrocarbons: 5.81  to  12.71 

Rt range for C19 to C36 Hydrocarbons: 12.76  to  20.24 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________12.809    7.843          6.316          80.53     -

*1-Chloro-octadecane_____13.597    7.843          6.566          83.72     -

DRO Area:208899.9        DRO Amount: 9.070322 

TEH Area:434297.4        TEH Amount: 18.85696 

C9-C18 Area:9665.294     C9-C18 Amount: 0.431529 

C19-C36 Area:419141.5    C19-C36 Amount: 17.71183 

 4
.4

7
 

 4
.5

3
 

 4
.6

1
 

 4
.7

1
 

 4
.7

7
 

 6
.0

7
 

 1
1
.5

1
 

 1
2
.4

5
 

 1
2
.6

8
 

 1
2
.8

1
 

 1
3
.6

0
 

 1
3
.7

5
 

 1
4
.0

1
 

 1
4
.0

7
 

 1
4
.2

1
 

 1
4
.2

9
 

 1
4
.4

2
 

 1
4
.4

9
 

 1
4
.6

2
 

 1
4
.6

8
 

 1
4
.9

1
 

 1
4
.9

5
 

 1
5
.0

6
 

 1
5
.2

2
 

 1
5
.2

6
 

 1
5
.3

0
 

 1
5
.5

1
 

 1
5
.6

1
 

 1
5
.7

3
 

 1
5
.8

6
 

 1
5
.9

6
 

 1
6
.0

1
 

 1
6
.0

7
 

 1
6
.2

7
 

 1
6
.4

1
 

 1
6
.5

6
 

 1
6
.7

0
 

 1
6
.7

9
 

 1
6
.9

4
 

 1
7
.0

9
 

 1
7
.2

5
 

 1
7
.3

2
 

 1
7
.3

8
 

 1
7
.4

4
 

 1
7
.5

3
 

 1
7
.6

4
 

 1
7
.8

5
 

 1
8
.0

3
 

 1
8
.3

5
 

 1
8
.6

0
 

 1
8
.8

2
 

 1
9
.0

2
 

 1
9
.4

1
 

 1
9
.5

6
 

 1
9
.9

9
 

 2
0
.3

4
 

 n
-N

o
n
a
n
e
 

 n
-D

e
c
a
n
e
 

 n
-D

o
d
e
c
a
n
e
 

 n
-T

e
tr

a
d
e
c
a
n
e
 

 n
-H

e
x
a
d
e
c
a
n
e
 

 n
-O

c
ta

d
e
c
a
n
e
 

 n
-N

o
n
a
d
e
c
a
n
e
 

 *
o
-T

e
rp

h
e
n
y
l 

 n
-E

ic
o
s
a
n
e
 

 *
1
-C

h
lo

ro
-o

c
ta

d
e
c
a
n
e
 

 n
-D

o
c
o
s
a
n
e
 

 n
-T

e
tr

a
c
o
s
a
n
e
 

 n
-H

e
x
a
c
o
s
a
n
e
 

 n
-O

c
ta

c
o
s
a
n
e
 

 n
-T

ri
a
c
o
n
ta

n
e
 

 n
-H

e
x
a
tr

ia
c
o
n
ta

n
e
 

G:\Org\1GC\DAT\1GC111816_b\1118GC1.0009.RAW H16110260-005A ;1118GC1 ,   $HC-EPH-SCRN-S,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

0

20

40

60

80

100

120

140

160

180

200

Page 20 of 37



This report should not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

The results relate only to the samples included in this report.

Report of Laboratory Analysis

www.pacelabs.com

Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

Wanda Johnson
Energy Laboratories
PO Box 5688
Helena MT 59604

REPORT OF
LABORATORY
ANALYSIS FOR

PCDD/PCDF

This report has been reviewed  by:

Invoicing &  Reporting  Options:

Report Information:

Report Prepared Date:
December 8, 2016

Pace Project #: 10370180
Sample Receipt Date: 11/16/2016
Client Project #:  H16110260
Client Sub PO #:  H13253

The report provided has been invoiced as a Level 2
PCDD/PCDF Report.  If an upgrade of  this  report
package is requested, an additional charge may be
applied.

Please review the attached invoice for accuracy and
forward any questions to Joanne Richardson, your
Pace Project Manager.

State Cert #: 92

Report Prepared for:

Page 1 of 15Report No.....10370180_8290

December 08, 2016
Joanne Richardson, 
(612) 607-6453
(612) 607-6444 (fax)

Page 21 of 37



Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on five samples submitted by  a  representative  of
Energy Laboratories, Inc.  The samples were analyzed for the presence or  absence  of
polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a  modified  version  of  USEPA
Method 8290.  The reporting limits were based on signal-to-noise measurements.  Estimated  Maximum  Possible
Concentration (EMPC) values were treated as positives in the toxic equivalence calculations at  one-half  of  the
reported concentrations.

The isotopically-labeled PCDD/PCDF internal standards in the sample extracts were recovered at 52-105%.    All  of
the labeled internal standard recoveries obtained for this project were within the 40-135%  target  range  specified  in
Method 8290.  Also, since the quantification of the native 2,3,7,8-substituted congeners was based  on  isotope
dilution, the data were automatically corrected for recovery and accurate  values  were  obtained.

Values were flagged "I" where incorrect isotope ratios were obtained.  Concentrations below  the  calibration  range
were flagged "J" and should be regarded as  estimates.

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine  quality  control
procedures.  The results show the blank to contain trace levels of selected congeners.  These  levels  were  below
the calibration range of the method.  The levels reported for the affected congeners in  the  associated  field  sample
were higher than the corresponding blank levels by one or more orders of magnitude.  These  results  indicate  that
the sample processing steps did not contribute signficantly to the levels reported for the  field  samples.

A laboratory spike sample wsa also prepared using clean reference matrix that had been  fortified  with  native
standard materials.  The recoveries of the native compounds ranged from 102-129%.   These  results  were  within
the target range for the method.  Matrix spikes were prepared with the extraction batch using  sample  material
from a separate project; results from these analyses will be provided  upon  request.

DISCUSSION

Page 2 of 15Report No.....10370180_8290 Page 22 of 37



REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Report No.....10369855

Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064
Alabama 40770 Montana 92
Alaska MN00064 Nebraska NE-OS-18-06
Arizona AZ0014 Nevada MN_00064_200
Arkansas 88-0680 New Jersey (NE MN002
California 01155CA New York (NEL 11647
Colorado MN00064 North Carolina 27700
Connecticut PH-0256 North Dakota R-036
EPA Region 8 8TMS-Q Ohio 4150
Florida (NELAP E87605 Oklahoma D9922
Georgia  (DNR) 959 Oregon (ELAP) MN200001-005
Guam 959 Oregon (OREL MN300001-001
Hawaii SLD Pennsylvania 68-00563
Idaho MN00064 Puerto Rico MN00064
Illinois 200012 Saipan MP0003
Indiana C-MN-01 South Carolina 74003001
Indiana C-MN-01 Tennessee TN02818
Iowa 368 Texas T104704192-08
Kansas E-10167 Utah (NELAP) MN00064
Kentucky 90062 Virginia 00251
Louisiana 03086 Washington C755
Maine 2007029 West Virginia # 9952C
Maryland 322 West Virginia D 382
Michigan 9909 Wisconsin 999407970
Minnesota 027-053-137 Wyoming 8TMS-Q
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
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Report No.....10369855

Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis

PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16110260-001B
10370180001
U161126A_11
BAL

17.7
1.30 g

1.07 g
U161025
U161126A_02 &  U161126A_16
BLANK-52845

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
11/12/2016  09:20
11/16/2016  09:10
11/18/2016  17:30
11/26/2016  22:59

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.75 2,3,7,8-TCDF-13C 2.00 94-----
Total TCDF 19.0 0.75 2,3,7,8-TCDD-13C 2.00 101-----

1,2,3,7,8-PeCDF-13C 2.00 96
2,3,7,8-TCDD ND 0.66 2,3,4,7,8-PeCDF-13C 2.00 90-----
Total  TCDD 1.8 0.66 1,2,3,7,8-PeCDD-13C 2.00 96J-----

1,2,3,4,7,8-HxCDF-13C 2.00 94
1,2,3,7,8-PeCDF 2.9 1.00 1,2,3,6,7,8-HxCDF-13C 2.00 85J-----
2,3,4,7,8-PeCDF 5.2 0.56 2,3,4,6,7,8-HxCDF-13C 2.00 97J-----
Total PeCDF 130.0 0.80 1,2,3,7,8,9-HxCDF-13C 2.00 104-----

1,2,3,4,7,8-HxCDD-13C 2.00 91
1,2,3,7,8-PeCDD 2.3 1.10 1,2,3,6,7,8-HxCDD-13C 2.00 72J-----
Total PeCDD 22.0 1.10 1,2,3,4,6,7,8-HpCDF-13C 2.00 65J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 71
1,2,3,4,7,8-HxCDF 16.0 1.00 1,2,3,4,6,7,8-HpCDD-13C 2.00 69J-----
1,2,3,6,7,8-HxCDF 21.0 1.10 OCDD-13C 4.00 60J-----
2,3,4,6,7,8-HxCDF 25.0 0.83 J-----
1,2,3,7,8,9-HxCDF ----- 0.63 1,2,3,4-TCDD-13C 2.00 NAIJ1.3
Total HxCDF 550.0 0.88 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ----- 1.20 2,3,7,8-TCDD-37Cl4 0.20 108IJ7.7
1,2,3,6,7,8-HxCDD 52.0 1.30-----
1,2,3,7,8,9-HxCDD 22.0 1.90 J-----
Total HxCDD 280.0 1.50-----

1,2,3,4,6,7,8-HpCDF 800.0 0.53 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 32.0 2.60 Equivalence: 42 ng/KgJ-----
Total HpCDF 1900.0 1.60 (Mid-bound - Using 2005 WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 1200.0 1.10-----
Total  HpCDD 2200.0 1.10-----

OCDF 2500.0 1.20-----
OCDD 9400.0 1.70-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16110260-002B
10370180002
U161126A_12
BAL

15.5
1.40 g

1.18 g
U161025
U161126A_02 &  U161126A_16
BLANK-52845

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
11/12/2016  09:25
11/16/2016  09:10
11/18/2016  17:30
11/26/2016  23:46

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.72 2,3,7,8-TCDF-13C 2.00 94-----
Total TCDF 2.1 0.72 2,3,7,8-TCDD-13C 2.00 105J-----

1,2,3,7,8-PeCDF-13C 2.00 97
2,3,7,8-TCDD ND 0.72 2,3,4,7,8-PeCDF-13C 2.00 92-----
Total  TCDD 1.1 0.72 1,2,3,7,8-PeCDD-13C 2.00 98J-----

1,2,3,4,7,8-HxCDF-13C 2.00 97
1,2,3,7,8-PeCDF 1.2 0.97 1,2,3,6,7,8-HxCDF-13C 2.00 88J-----
2,3,4,7,8-PeCDF ----- 0.49 2,3,4,6,7,8-HxCDF-13C 2.00 95IJ1.1
Total PeCDF 52.0 0.73 1,2,3,7,8,9-HxCDF-13C 2.00 103-----

1,2,3,4,7,8-HxCDD-13C 2.00 92
1,2,3,7,8-PeCDD ----- 0.65 1,2,3,6,7,8-HxCDD-13C 2.00 74IJ1.1
Total PeCDD 11.0 0.65 1,2,3,4,6,7,8-HpCDF-13C 2.00 69J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 75
1,2,3,4,7,8-HxCDF 5.8 1.00 1,2,3,4,6,7,8-HpCDD-13C 2.00 70J-----
1,2,3,6,7,8-HxCDF 9.7 0.83 OCDD-13C 4.00 60J-----
2,3,4,6,7,8-HxCDF 11.0 0.68 J-----
1,2,3,7,8,9-HxCDF 1.0 0.53 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 200.0 0.76 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 4.5 0.92 2,3,7,8-TCDD-37Cl4 0.20 113J-----
1,2,3,6,7,8-HxCDD 17.0 1.10 J-----
1,2,3,7,8,9-HxCDD 9.1 1.30 J-----
Total HxCDD 120.0 1.10-----

1,2,3,4,6,7,8-HpCDF 240.0 0.92 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 14.0 1.20 Equivalence: 15 ng/KgJ-----
Total HpCDF 570.0 1.10 (Mid-bound - Using 2005 WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 440.0 0.84-----
Total  HpCDD 780.0 0.84-----

OCDF 700.0 0.85-----
OCDD 3700.0 0.72-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16110260-003B
10370180003
U161205B_09
SMT

17.8
1.40 g

1.15 g
U161025
U161205B_01 &  U161205B_18
BLANK-52845

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
11/12/2016  09:30
11/16/2016  09:10
11/18/2016  17:30
12/05/2016  16:14

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.36 2,3,7,8-TCDF-13C 2.00 79-----
Total TCDF 2.5 0.36 2,3,7,8-TCDD-13C 2.00 92J-----

1,2,3,7,8-PeCDF-13C 2.00 72
2,3,7,8-TCDD ND 0.38 2,3,4,7,8-PeCDF-13C 2.00 70-----
Total  TCDD 1.3 0.38 1,2,3,7,8-PeCDD-13C 2.00 76J-----

1,2,3,4,7,8-HxCDF-13C 2.00 84
1,2,3,7,8-PeCDF ND 0.66 1,2,3,6,7,8-HxCDF-13C 2.00 82-----
2,3,4,7,8-PeCDF ----- 0.39 2,3,4,6,7,8-HxCDF-13C 2.00 81IJ0.66
Total PeCDF 37.0 0.52 1,2,3,7,8,9-HxCDF-13C 2.00 92J-----

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD ----- 0.50 1,2,3,6,7,8-HxCDD-13C 2.00 76IJ0.88
Total PeCDD 4.6 0.50 1,2,3,4,6,7,8-HpCDF-13C 2.00 69J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 72
1,2,3,4,7,8-HxCDF ----- 0.48 1,2,3,4,6,7,8-HpCDD-13C 2.00 68IJ2.90
1,2,3,6,7,8-HxCDF ----- 0.37 OCDD-13C 4.00 56IJ3.90
2,3,4,6,7,8-HxCDF 4.5 0.31 J-----
1,2,3,7,8,9-HxCDF ND 0.42 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 89.0 0.40 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.4 0.54 2,3,7,8-TCDD-37Cl4 0.20 100J-----
1,2,3,6,7,8-HxCDD 7.4 0.27 J-----
1,2,3,7,8,9-HxCDD ----- 0.31 IJ4.40
Total HxCDD 58.0 0.37-----

1,2,3,4,6,7,8-HpCDF 120.0 0.44 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 4.6 0.72 Equivalence: 6.7 ng/KgJ-----
Total HpCDF 260.0 0.58 (Mid-bound - Using 2005 WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 210.0 0.27-----
Total  HpCDD 390.0 0.27-----

OCDF 280.0 0.47-----
OCDD 1600.0 0.69-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16110260-004B
10370180004
U161126A_14
BAL

15.8
1.30 g

1.09 g
U161025
U161126A_02 &  U161126A_16
BLANK-52845

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
11/12/2016  09:35
11/16/2016  09:10
11/18/2016  17:30
11/27/2016  01:17

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.67 2,3,7,8-TCDF-13C 2.00 92-----
Total TCDF 6.3 0.67 2,3,7,8-TCDD-13C 2.00 100J-----

1,2,3,7,8-PeCDF-13C 2.00 93
2,3,7,8-TCDD ND 0.73 2,3,4,7,8-PeCDF-13C 2.00 88-----
Total  TCDD ND 0.73 1,2,3,7,8-PeCDD-13C 2.00 95-----

1,2,3,4,7,8-HxCDF-13C 2.00 93
1,2,3,7,8-PeCDF ND 1.10 1,2,3,6,7,8-HxCDF-13C 2.00 91-----
2,3,4,7,8-PeCDF 1.1 0.61 2,3,4,6,7,8-HxCDF-13C 2.00 93J-----
Total PeCDF 40.0 0.85 1,2,3,7,8,9-HxCDF-13C 2.00 103J-----

1,2,3,4,7,8-HxCDD-13C 2.00 91
1,2,3,7,8-PeCDD ND 0.94 1,2,3,6,7,8-HxCDD-13C 2.00 77-----
Total PeCDD 9.0 0.94 1,2,3,4,6,7,8-HpCDF-13C 2.00 70J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 73
1,2,3,4,7,8-HxCDF 3.4 0.56 1,2,3,4,6,7,8-HpCDD-13C 2.00 69J-----
1,2,3,6,7,8-HxCDF 5.4 0.69 OCDD-13C 4.00 55J-----
2,3,4,6,7,8-HxCDF 6.9 0.47 J-----
1,2,3,7,8,9-HxCDF ND 0.38 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 120.0 0.53 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.5 0.97 2,3,7,8-TCDD-37Cl4 0.20 108J-----
1,2,3,6,7,8-HxCDD ----- 1.10 IJ7.7
1,2,3,7,8,9-HxCDD ----- 1.10 IJ5.0
Total HxCDD 67.0 1.10-----

1,2,3,4,6,7,8-HpCDF 130.0 0.43 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 6.7 1.80 Equivalence: 7.9 ng/KgJ-----
Total HpCDF 280.0 1.10 (Mid-bound - Using 2005 WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 220.0 0.45-----
Total  HpCDD 410.0 0.45-----

OCDF 330.0 0.88-----
OCDD 1900.0 1.40-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID H16110260-005B
10370180005
U161126A_15
BAL

18.2
1.30 g

1.06 g
U161025
U161126A_02 &  U161126A_16
BLANK-52845

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
11/12/2016  09:40
11/16/2016  09:10
11/18/2016  17:30
11/27/2016  02:03

Client - Energy Laboratories
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

EDL

2,3,7,8-TCDF ND 0.96 2,3,7,8-TCDF-13C 2.00 90-----
Total TCDF 6.90 0.96 2,3,7,8-TCDD-13C 2.00 101J-----

1,2,3,7,8-PeCDF-13C 2.00 92
2,3,7,8-TCDD ND 0.56 2,3,4,7,8-PeCDF-13C 2.00 88-----
Total  TCDD 1.10 0.56 1,2,3,7,8-PeCDD-13C 2.00 92J-----

1,2,3,4,7,8-HxCDF-13C 2.00 91
1,2,3,7,8-PeCDF ND 0.70 1,2,3,6,7,8-HxCDF-13C 2.00 87-----
2,3,4,7,8-PeCDF ----- 0.42 2,3,4,6,7,8-HxCDF-13C 2.00 89IJ0.87
Total PeCDF 28.00 0.56 1,2,3,7,8,9-HxCDF-13C 2.00 102J-----

1,2,3,4,7,8-HxCDD-13C 2.00 85
1,2,3,7,8-PeCDD 0.78 0.59 1,2,3,6,7,8-HxCDD-13C 2.00 76J-----
Total PeCDD 1.60 0.59 1,2,3,4,6,7,8-HpCDF-13C 2.00 65J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 68
1,2,3,4,7,8-HxCDF 3.70 0.91 1,2,3,4,6,7,8-HpCDD-13C 2.00 64J-----
1,2,3,6,7,8-HxCDF 5.40 0.85 OCDD-13C 4.00 52J-----
2,3,4,6,7,8-HxCDF 5.90 0.57 J-----
1,2,3,7,8,9-HxCDF ----- 0.55 1,2,3,4-TCDD-13C 2.00 NAIJ0.55
Total HxCDF 110.00 0.72 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 2.80 1.40 2,3,7,8-TCDD-37Cl4 0.20 108J-----
1,2,3,6,7,8-HxCDD 7.80 1.60 J-----
1,2,3,7,8,9-HxCDD 6.50 1.40 J-----
Total HxCDD 66.00 1.50-----

1,2,3,4,6,7,8-HpCDF 120.00 0.78 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 5.70 1.50 Equivalence: 8.9 ng/KgJ-----
Total HpCDF 270.00 1.10 (Mid-bound - Using 2005 WHO  Factors)-----

1,2,3,4,6,7,8-HpCDD 240.00 0.87-----
Total  HpCDD 410.00 0.87-----

OCDF 340.00 1.80-----
OCDD 2200.00 1.40-----
Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated  Detection  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-52845
F161122B_07

SMT

75.4 g
F161011
F161122B_01 &  F161122C_01

Matrix
Dilution
Extracted
Analyzed

Solid

11/18/2016  17:30
11/22/2016  14:07

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

Internal
Standards Added

ng's Percent
Recovery

EDL

2,3,7,8-TCDF ----- 0.019 0.0110 IJ 2,3,7,8-TCDF-13C 2.00 84
Total TCDF ND ----- 0.0110 2,3,7,8-TCDD-13C 2.00 91

1,2,3,7,8-PeCDF-13C 2.00 82
2,3,7,8-TCDD ND ----- 0.0120 2,3,4,7,8-PeCDF-13C 2.00 76
Total  TCDD ND ----- 0.0120 1,2,3,7,8-PeCDD-13C 2.00 82

1,2,3,4,7,8-HxCDF-13C 2.00 86
1,2,3,7,8-PeCDF ND ----- 0.0100 1,2,3,6,7,8-HxCDF-13C 2.00 94
2,3,4,7,8-PeCDF ND ----- 0.0059 2,3,4,6,7,8-HxCDF-13C 2.00 91
Total PeCDF ND ----- 0.0082 1,2,3,7,8,9-HxCDF-13C 2.00 91

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD ND ----- 0.0097 1,2,3,6,7,8-HxCDD-13C 2.00 76
Total PeCDD ND ----- 0.0097 1,2,3,4,6,7,8-HpCDF-13C 2.00 65

1,2,3,4,7,8,9-HpCDF-13C 2.00 62
1,2,3,4,7,8-HxCDF ND ----- 0.0061 1,2,3,4,6,7,8-HpCDD-13C 2.00 64
1,2,3,6,7,8-HxCDF ND ----- 0.0068 OCDD-13C 4.00 49
2,3,4,6,7,8-HxCDF ND ----- 0.0053
1,2,3,7,8,9-HxCDF ND ----- 0.0075 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.0064 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 0.0140 2,3,7,8-TCDD-37Cl4 0.20 92
1,2,3,6,7,8-HxCDD ND ----- 0.0110
1,2,3,7,8,9-HxCDD ND ----- 0.0110
Total HxCDD 0.0300 ----- 0.0120 J

1,2,3,4,6,7,8-HpCDF 0.0075 ----- 0.0046 J Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.0095 Equivalence: 0.016 ng/Kg
Total HpCDF 0.0075 ----- 0.0071 J (Mid-bound - Using 2005 WHO  Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 0.0100
Total  HpCDD 0.0210 ----- 0.0100 J

OCDF ND ----- 0.0220
OCDD ----- 0.034 0.0200 IJ

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration

Results reported on a total weight basis and are valid to no more than 2 significant figures.
J = Estimated value
I = Interference present

EDL = Estimated Detection Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-52846
U161123A_01

SMT

75.2 g
U161025
U161122C_17 &  U161123A_17

Matrix
Dilution
Extracted
Analyzed

Solid

11/18/2016  17:30
11/23/2016  13:08

NA

Method Blank ID BLANK-52845

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%
Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.25 2,3,7,8-TCDF-13C 2.0 83123
Total TCDF 2,3,7,8-TCDD-13C 2.0 92

1,2,3,7,8-PeCDF-13C 2.0 76
2,3,7,8-TCDD 0.20 0.20 2,3,4,7,8-PeCDF-13C 2.0 73102
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 80

1,2,3,4,7,8-HxCDF-13C 2.0 84
1,2,3,7,8-PeCDF 1.0 1.2 1,2,3,6,7,8-HxCDF-13C 2.0 79122
2,3,4,7,8-PeCDF 1.0 1.3 2,3,4,6,7,8-HxCDF-13C 2.0 84128
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 97

1,2,3,4,7,8-HxCDD-13C 2.0 86
1,2,3,7,8-PeCDD 1.0 1.1 1,2,3,6,7,8-HxCDD-13C 2.0 69113
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 72

1,2,3,4,7,8,9-HpCDF-13C 2.0 83
1,2,3,4,7,8-HxCDF 1.0 1.3 1,2,3,4,6,7,8-HpCDD-13C 2.0 77125
1,2,3,6,7,8-HxCDF 1.0 1.2 OCDD-13C 4.0 76121
2,3,4,6,7,8-HxCDF 1.0 1.2 116
1,2,3,7,8,9-HxCDF 1.0 1.1 1,2,3,4-TCDD-13C 2.0 NA113
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.2 2,3,7,8-TCDD-37Cl4 0.20 105124
1,2,3,6,7,8-HxCDD 1.0 1.3 129
1,2,3,7,8,9-HxCDD 1.0 1.3 127
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.2 122
1,2,3,4,7,8,9-HpCDF 1.0 1.1 111
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.1 113
Total  HpCDD

OCDF 2.0 2.6 129
OCDD 2.0 2.4 122

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

Not Applicable

Not Applicable R

R

-1.8°C  On Ice

11/15/2016Tracy L. Lorash

Hand Del

TLL

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\rwilliams

11/23/2016

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

No collection time on COC or jars for BD-20161112-01.  Estimated collection time in the laboratory.  tl 11/15/16

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H16110260
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ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 3161 E. Lyndale Ave., Helena, 
MT 59604, unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory 
Analytical Report, the QA/QC Summary Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

H17040398-001 MW-1 04/24/17 12:30 04/25/17 Aqueous Metals by ICP/ICPMS, Dissolved
Mercury, Dissolved
Services Provided by Lab
EPH-Sep Funnel Extraction
Hydrocarbons, Extractable 
Petroleum Screen
8151-Herbicides, Chlorinated
Preparation, Dissolved Filtration
Digestion, Mercury by CVAA
Separatory Funnel Liquid Liquid Ext.
Separatory Funnel Liquid-Liquid Ext.
Low Level PAH

H17040398-002 MW-3 04/24/17 13:50 04/25/17 Aqueous Same As Above

H17040398-003 MW-4 04/24/17 15:30 04/25/17 Aqueous Same As Above

H17040398-004 House 04/24/17 16:30 04/25/17 Aqueous Same As Above

H17040398-005 BD-20170424 04/24/17 17:00 04/25/17 Aqueous Same As Above

Trihydro-Laramie

Project Name: Diamond P Ranch

Work Order: H17040398

1252 Commerce Dr
Laramie, WY  82070-7000

May 11, 2017

H1141Quote ID:

Energy Laboratories Inc Helena MT received the following 5 samples for Trihydro-Laramie on 4/25/2017 for analysis.
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Project: Diamond P Ranch
CLIENT: Trihydro-Laramie

Work Order: H17040398 CASE NARRATIVE

05/11/17Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H17040398-001
Client Sample ID: MW-1

Collection Date: 04/24/17 12:30

Matrix: Aqueous

Report Date: 05/11/17

DateReceived: 04/25/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

04/28/17 15:14 / dck0.001mg/L0.001Arsenic SW6020
04/28/17 15:14 / dck0.05mg/LNDBarium SW6020
04/28/17 15:14 / dck0.001mg/LNDCadmium SW6020
04/28/17 15:14 / dck0.005mg/LNDChromium SW6020
04/28/17 15:14 / dck0.001mg/LNDLead SW6020
04/27/17 14:23 / dck0.0001mg/LNDMercury SW7470A
04/28/17 15:14 / dck0.001mg/LNDSelenium SW6020
04/28/17 15:14 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

04/29/17 02:34 / JRS300ug/LNDTotal Extractable Hydrocarbons SW8015M1000
04/29/17 02:34 / JRS40-140%REC85.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

05/01/17 20:00 / eli-b0.10ug/LND1-Methylnaphthalene SW8270C
05/01/17 20:00 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDAcenaphthene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDAcenaphthylene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDAnthracene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDChrysene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDFluoranthene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDFluorene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDNaphthalene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDPhenanthrene SW8270C
05/01/17 20:00 / eli-b0.10ug/LNDPyrene SW8270C
05/01/17 20:00 / eli-b25-94%REC61.0    Surr: 2-Fluorobiphenyl SW8270C
05/01/17 20:00 / eli-b19-102%REC84.0    Surr: Nitrobenzene-d5 SW8270C
05/01/17 20:00 / eli-b39-106%REC91.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

05/05/17 01:25 / eli-b0.10ug/LNDPentachlorophenol SW8151A
05/05/17 01:25 / eli-b50-125%REC87.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H17040398-002
Client Sample ID: MW-3

Collection Date: 04/24/17 13:50

Matrix: Aqueous

Report Date: 05/11/17

DateReceived: 04/25/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

04/28/17 15:21 / dck0.001mg/L0.002Arsenic SW6020
04/28/17 15:21 / dck0.05mg/LNDBarium SW6020
04/28/17 15:21 / dck0.001mg/LNDCadmium SW6020
04/28/17 15:21 / dck0.005mg/LNDChromium SW6020
04/28/17 15:21 / dck0.001mg/LNDLead SW6020
04/27/17 14:27 / dck0.0001mg/LNDMercury SW7470A
04/28/17 15:21 / dck0.001mg/LNDSelenium SW6020
04/28/17 15:21 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

04/29/17 01:50 / JRS314ug/LNDTotal Extractable Hydrocarbons SW8015M1000
04/29/17 01:50 / JRS40-140%REC87.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

05/01/17 21:05 / eli-b0.10ug/LND1-Methylnaphthalene SW8270C
05/01/17 21:05 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDAcenaphthene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDAcenaphthylene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDAnthracene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDChrysene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDFluoranthene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDFluorene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDNaphthalene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDPhenanthrene SW8270C
05/01/17 21:05 / eli-b0.10ug/LNDPyrene SW8270C
05/01/17 21:05 / eli-b25-94%REC49.0    Surr: 2-Fluorobiphenyl SW8270C
05/01/17 21:05 / eli-b19-102%REC68.0    Surr: Nitrobenzene-d5 SW8270C
05/01/17 21:05 / eli-b39-106%REC59.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

05/05/17 00:15 / eli-b0.10ug/LNDPentachlorophenol SW8151A
05/05/17 00:15 / eli-b50-125%REC93.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H17040398-003
Client Sample ID: MW-4

Collection Date: 04/24/17 15:30

Matrix: Aqueous

Report Date: 05/11/17

DateReceived: 04/25/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

04/28/17 15:23 / dck0.001mg/L0.001Arsenic SW6020
04/28/17 15:23 / dck0.05mg/L0.06Barium SW6020
04/28/17 15:23 / dck0.001mg/LNDCadmium SW6020
04/28/17 15:23 / dck0.005mg/LNDChromium SW6020
04/28/17 15:23 / dck0.001mg/LNDLead SW6020
04/27/17 14:36 / dck0.0001mg/LNDMercury SW7470A
04/28/17 15:23 / dck0.001mg/LNDSelenium SW6020
04/28/17 15:23 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

04/29/17 01:06 / JRS300ug/L982Total Extractable Hydrocarbons SW8015M1000
04/29/17 01:06 / JRS40-140%REC78.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

05/01/17 22:11 / eli-b0.10ug/LND1-Methylnaphthalene SW8270C
05/01/17 22:11 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDAcenaphthene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDAcenaphthylene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDAnthracene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDChrysene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDFluoranthene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDFluorene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDNaphthalene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDPhenanthrene SW8270C
05/01/17 22:11 / eli-b0.10ug/LNDPyrene SW8270C
05/01/17 22:11 / eli-b25-94%REC57.0    Surr: 2-Fluorobiphenyl SW8270C
05/01/17 22:11 / eli-b19-102%REC72.0    Surr: Nitrobenzene-d5 SW8270C
05/01/17 22:11 / eli-b39-106%REC77.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

05/05/17 03:44 / eli-b4.0ug/L354Pentachlorophenol SW8151A
05/02/17 22:32 / eli-b50-125%REC70.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H17040398-004
Client Sample ID: House

Collection Date: 04/24/17 16:30

Matrix: Aqueous

Report Date: 05/11/17

DateReceived: 04/25/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

04/28/17 15:25 / dck0.001mg/LNDArsenic SW6020
04/28/17 15:25 / dck0.05mg/L0.06Barium SW6020
04/28/17 15:25 / dck0.001mg/LNDCadmium SW6020
04/28/17 15:25 / dck0.005mg/LNDChromium SW6020
04/28/17 15:25 / dck0.001mg/LNDLead SW6020
04/27/17 14:45 / dck0.0001mg/LNDMercury SW7470A
04/28/17 15:25 / dck0.001mg/LNDSelenium SW6020
04/28/17 15:25 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

04/29/17 00:22 / JRS300ug/LNDTotal Extractable Hydrocarbons SW8015M1000
04/29/17 00:22 / JRS40-140%REC83.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

05/01/17 22:44 / eli-b0.10ug/LND1-Methylnaphthalene SW8270C
05/01/17 22:44 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDAcenaphthene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDAcenaphthylene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDAnthracene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDChrysene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDFluoranthene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDFluorene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDNaphthalene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDPhenanthrene SW8270C
05/01/17 22:44 / eli-b0.10ug/LNDPyrene SW8270C
05/01/17 22:44 / eli-b25-94%REC49.0    Surr: 2-Fluorobiphenyl SW8270C
05/01/17 22:44 / eli-b19-102%REC56.0    Surr: Nitrobenzene-d5 SW8270C
05/01/17 22:44 / eli-b39-106%REC95.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

05/05/17 00:50 / eli-b0.10ug/LNDPentachlorophenol SW8151A
05/05/17 00:50 / eli-b50-125%REC76.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.

Page 6 of 23



LABORATORY ANALYTICAL REPORT

Client: Trihydro-Laramie
Project: Diamond P Ranch
Lab ID: H17040398-005
Client Sample ID: BD-20170424

Collection Date: 04/24/17 17:00

Matrix: Aqueous

Report Date: 05/11/17

DateReceived: 04/25/17

Prepared by Helena, MT Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

METALS, DISSOLVED

04/28/17 15:27 / dck0.001mg/L0.001Arsenic SW6020
04/28/17 15:27 / dck0.05mg/L0.06Barium SW6020
04/28/17 15:27 / dck0.001mg/LNDCadmium SW6020
04/28/17 15:27 / dck0.005mg/LNDChromium SW6020
04/28/17 15:27 / dck0.001mg/LNDLead SW6020
04/27/17 14:48 / dck0.0001mg/LNDMercury SW7470A
04/28/17 15:27 / dck0.001mg/LNDSelenium SW6020
04/28/17 15:27 / dck0.001mg/LNDSilver SW6020

EXTRACTABLE PETROLEUM HYDROCARBONS-SCREEN ANALYSIS

04/28/17 22:54 / JRS300ug/L624Total Extractable Hydrocarbons SW8015M1000
04/28/17 22:54 / JRS40-140%REC82.0    Surr: o-Terphenyl SW8015M

- Note: Total Extractable Hydrocarbons are defined as the total hydrocarbon responses regardless of elution time.

SEMI-VOLATILE ORGANIC COMPOUNDS (LOW LEVEL)

05/02/17 11:43 / eli-b0.10ug/LND1-Methylnaphthalene SW8270C
05/02/17 11:43 / eli-b0.10ug/LND2-Methylnaphthalene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDAcenaphthene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDAcenaphthylene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDAnthracene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDBenzo(a)anthracene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDBenzo(a)pyrene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDBenzo(b)fluoranthene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDBenzo(g,h,i)perylene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDBenzo(k)fluoranthene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDChrysene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDDibenzo(a,h)anthracene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDFluoranthene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDFluorene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDIndeno(1,2,3-cd)pyrene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDNaphthalene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDPhenanthrene SW8270C
05/02/17 11:43 / eli-b0.10ug/LNDPyrene SW8270C
05/02/17 11:43 / eli-b25-94%REC50.0    Surr: 2-Fluorobiphenyl SW8270C
05/02/17 11:43 / eli-b19-102%REC58.0    Surr: Nitrobenzene-d5 SW8270C
05/02/17 11:43 / eli-b39-106%REC72.0    Surr: Terphenyl-d14 SW8270C

HERBICIDES, CHLORINATED

05/05/17 04:19 / eli-b4.0ug/L333Pentachlorophenol SW8151A
05/02/17 23:42 / eli-b50-125%REC71.0    Surr: DCAA SW8151A

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.
QCL - Quality control limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: E245.1 Analytical Run: HGCV202-H_170428A

Lab ID: ICV 04/27/17 13:46Initial Calibration Verification Standard
Mercury 97 90 1100.000109.66E-05 mg/L

Lab ID: CCV1 04/27/17 13:49Continuing Calibration Verification Standard
Mercury 101 95 1050.000100.000101 mg/L

Lab ID: CCV 04/27/17 14:30Continuing Calibration Verification Standard
Mercury 102 90 1100.000100.000102 mg/L

Method: E245.1 Batch: 37039

Lab ID: MB-37039 04/27/17 13:58Method Blank Run: HGCV202-H_170428A
Mercury 2E-06ND mg/L

Lab ID: LCS-37039 04/27/17 14:02Laboratory Control Sample Run: HGCV202-H_170428A
Mercury 94 90 1100.000107.08E-05 mg/L

Lab ID: H17040398-003AMS 04/27/17 14:39Sample Matrix Spike Run: HGCV202-H_170428A
Mercury 95 70 1300.000100.000149 mg/L

Lab ID: H17040398-003AMSD 04/27/17 14:42Sample Matrix Spike Duplicate Run: HGCV202-H_170428A
Mercury 94 70 130 200.00010 0.50.000148 mg/L

Lab ID: H17040416-014CMS 04/27/17 14:55Sample Matrix Spike Run: HGCV202-H_170428A
Mercury 93 70 1300.000107.0E-05 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW6020 Analytical Run: ICPMS205-H_170428D

Lab ID: ICV 04/28/17 14:36Initial Calibration Verification Standard7
Arsenic 104 90 1100.00100.0621 mg/L
Barium 99 90 1100.00100.0596 mg/L
Cadmium 100 90 1100.00100.0299 mg/L
Chromium 103 90 1100.00100.0619 mg/L
Lead 100 90 1100.00100.0598 mg/L
Selenium 101 90 1100.00100.0606 mg/L
Silver 102 90 1100.00100.0305 mg/L

Method: SW6020 Batch: R124681

Lab ID: LRB 04/28/17 14:50Method Blank Run: ICPMS205-H_170428D7
Arsenic 1E-05ND mg/L
Barium 2E-05ND mg/L
Cadmium 5E-06ND mg/L
Chromium 2E-05ND mg/L
Lead 1E-05ND mg/L
Selenium 2E-05ND mg/L
Silver 3E-06ND mg/L

Lab ID: LFB 04/28/17 14:51Laboratory Fortified Blank Run: ICPMS205-H_170428D7
Arsenic 102 80 1200.00100.0509 mg/L
Barium 99 80 1200.00100.0494 mg/L
Cadmium 99 80 1200.00100.0494 mg/L
Chromium 101 80 1200.00100.0507 mg/L
Lead 98 80 1200.00100.0492 mg/L
Selenium 100 80 1200.00100.0498 mg/L
Silver 98 80 1200.00100.0196 mg/L

Lab ID: H17040398-001AMS 04/28/17 15:18Sample Matrix Spike Run: ICPMS205-H_170428D7
Arsenic 103 75 1250.00100.0526 mg/L
Barium 101 75 1250.0500.0898 mg/L
Cadmium 101 75 1250.00100.0504 mg/L
Chromium 102 75 1250.00500.0532 mg/L
Lead 99 75 1250.00100.0494 mg/L
Selenium 106 75 1250.00100.0530 mg/L
Silver 99 75 1250.00100.0198 mg/L

Lab ID: H17040398-001AMSD 04/28/17 15:20Sample Matrix Spike Duplicate Run: ICPMS205-H_170428D7
Arsenic 103 75 125 200.0010 0.30.0528 mg/L
Barium 100 75 125 200.050 0.60.0893 mg/L
Cadmium 100 75 125 200.0010 0.90.0499 mg/L
Chromium 103 75 125 200.0050 1.30.0539 mg/L
Lead 99 75 125 200.0010 0.20.0495 mg/L
Selenium 104 75 125 200.0010 1.60.0522 mg/L
Silver 99 75 125 200.0010 0.40.0198 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW7470A Batch: 37039

Lab ID: H17040398-003AMS 04/27/17 14:39Sample Matrix Spike Run: HGCV202-H_170428A
Mercury 95 70 1300.000100.00015 mg/L

Lab ID: H17040398-003AMSD 04/27/17 14:42Sample Matrix Spike Duplicate Run: HGCV202-H_170428A
Mercury 94 70 130 200.00010 0.50.00015 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 10 of 23



Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8015M Batch: 37021

Lab ID: MB-37021 04/25/17 14:32Method Blank Run: HHP2_170425A2
Total Extractable Hydrocarbons 300ND ug/L
    Surr: o-Terphenyl 83 40 140

Lab ID: LCS-37021 04/25/17 15:21Laboratory Control Sample Run: HHP2_170425A2
Total Extractable Hydrocarbons 103 60 1403006610 ug/L
    Surr: o-Terphenyl 89 40 140

Lab ID: H17040333-001BMS 04/25/17 16:59Sample Matrix Spike Run: HHP2_170425A2
Total Extractable Hydrocarbons 99 60 14060015300 ug/L
    Surr: o-Terphenyl 90 40 140

Lab ID: H17040333-001BMSD 05/01/17 12:31Sample Matrix Spike Duplicate Run: HHP_170501A2
Total Extractable Hydrocarbons 83 60 140 20600 1413300 ug/L
    Surr: o-Terphenyl 91 40 140

Method: SW8015M Analytical Run: R124634

Lab ID: CCV_0428GC114r-W 04/28/17 19:57Continuing Calibration Verification Standard15
n-Nonane 117 75 125234 ug/L
n-Decane 118 75 125236 ug/L
n-Dodecane 111 75 125221 ug/L
n-Tetradecane 109 75 125219 ug/L
n-Hexadecane 108 75 125217 ug/L
n-Octadecane 108 75 125216 ug/L
n-Nonadecane 107 75 125214 ug/L
n-Eicosane 106 75 125213 ug/L
n-Docosane 104 75 125208 ug/L
n-Tetracosane 102 75 125204 ug/L
n-Hexacosane 107 75 125215 ug/L
n-Octacosane 109 75 125218 ug/L
n-Triacontane 109 75 125217 ug/L
n-Hexatriacontane 108 75 125215 ug/L
    Surr: o-Terphenyl 106 75 125

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8151A Batch: B_109020

Lab ID: LCS-109020 05/04/17 23:05Laboratory Control Sample Run: SUB-B2793502
Pentachlorophenol 82 61 1220.104.10 ug/L
    Surr: DCAA 80 50 1250.10

Lab ID: MB-109020 05/04/17 23:40Method Blank Run: SUB-B2793502
Pentachlorophenol 0.10ND ug/L
    Surr: DCAA 84 50 1250.10

Lab ID: H17040398-001C 05/05/17 01:59Sample Matrix Spike Run: SUB-B2793502
Pentachlorophenol 68 61 1220.103.40 ug/L
    Surr: DCAA 60 50 1250.10

Lab ID: H17040398-001C 05/05/17 02:34Sample Matrix Spike Duplicate Run: SUB-B2793502
Pentachlorophenol 73 61 122 400.10 7.13.65 ug/L
    Surr: DCAA 80 50 1250.10

Method: SW8151A Analytical Run: B_R279350

Lab ID: CK6 05/04/17 22:30Continuing Calibration Verification Standard2
Pentachlorophenol 100 85 1150.100.474 ug/L
    Surr: DCAA 100 85 1150.10

Lab ID: CK6 05/05/17 05:28Continuing Calibration Verification Standard2
Pentachlorophenol 106 85 1150.100.505 ug/L
    Surr: DCAA 109 85 1150.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_108984

Lab ID: LMB-108984 05/01/17 18:55Method Blank Run: SUB-B27902721
1-Methylnaphthalene 0.10ND ug/L
2-Methylnaphthalene 0.10ND ug/L
Acenaphthene 0.10ND ug/L
Acenaphthylene 0.10ND ug/L
Anthracene 0.10ND ug/L
Benzo(a)anthracene 0.10ND ug/L
Benzo(a)pyrene 0.10ND ug/L
Benzo(b)fluoranthene 0.10ND ug/L
Benzo(g,h,i)perylene 0.10ND ug/L
Benzo(k)fluoranthene 0.10ND ug/L
Chrysene 0.10ND ug/L
Dibenzo(a,h)anthracene 0.10ND ug/L
Fluoranthene 0.10ND ug/L
Fluorene 0.10ND ug/L
Indeno(1,2,3-cd)pyrene 0.10ND ug/L
Naphthalene 0.10ND ug/L
Phenanthrene 0.10ND ug/L
Pyrene 0.10ND ug/L
    Surr: 2-Fluorobiphenyl 47 25 940.10
    Surr: Nitrobenzene-d5 58 19 1020.10
    Surr: Terphenyl-d14 67 39 1060.10

Lab ID: LLCS-108984 05/01/17 19:27Sample Matrix Spike Run: SUB-B27902721
1-Methylnaphthalene 72 18 1170.103.59 ug/L
2-Methylnaphthalene 75 17 1180.103.75 ug/L
Acenaphthene 81 40 920.104.03 ug/L
Acenaphthylene 72 37 960.103.62 ug/L
Anthracene 84 46 1080.104.21 ug/L
Benzo(a)anthracene 76 41 1050.103.78 ug/L
Benzo(a)pyrene 85 42 1100.104.25 ug/L
Benzo(b)fluoranthene 76 27 1210.103.81 ug/L
Benzo(g,h,i)perylene 94 44 1080.104.71 ug/L
Benzo(k)fluoranthene 101 44 1110.105.03 ug/L
Chrysene 92 50 1060.104.61 ug/L
Dibenzo(a,h)anthracene 84 47 1110.104.22 ug/L
Fluoranthene 81 44 1110.104.06 ug/L
Fluorene 80 42 990.104.02 ug/L
Indeno(1,2,3-cd)pyrene 77 33 1120.103.83 ug/L
Naphthalene 65 22 1080.103.27 ug/L
Phenanthrene 83 43 1060.104.14 ug/L
Pyrene 90 41 1060.104.50 ug/L
    Surr: 2-Fluorobiphenyl 41 25 940.10
    Surr: Nitrobenzene-d5 73 19 1020.10
    Surr: Terphenyl-d14 71 39 1060.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_108984

Lab ID: LLCS-108984 05/01/17 19:27Sample Matrix Spike Run: SUB-B27902721

Lab ID: B17042061-001DLMS 05/01/17 20:33Sample Matrix Spike Run: SUB-B27902721
1-Methylnaphthalene 74 18 1170.207.40 ug/L
2-Methylnaphthalene 83 17 1180.208.28 ug/L
Acenaphthene 83 40 920.208.26 ug/L
Acenaphthylene 74 37 960.207.42 ug/L
Anthracene 85 46 1080.208.50 ug/L
Benzo(a)anthracene 84 41 1050.208.40 ug/L
Benzo(a)pyrene 95 42 1100.209.52 ug/L
Benzo(b)fluoranthene 92 27 1210.209.18 ug/L
Benzo(g,h,i)perylene 104 44 1080.2010.4 ug/L
Benzo(k)fluoranthene 105 44 1110.2010.5 ug/L
Chrysene 104 50 1060.2010.4 ug/L
Dibenzo(a,h)anthracene 89 47 1110.208.92 ug/L
Fluoranthene 90 44 1110.208.96 ug/L
Fluorene 84 42 990.208.40 ug/L
Indeno(1,2,3-cd)pyrene 77 33 1120.207.70 ug/L
Naphthalene 68 22 1080.206.80 ug/L
Phenanthrene 93 43 1060.209.26 ug/L
Pyrene 101 41 1060.2010.1 ug/L
    Surr: 2-Fluorobiphenyl 61 25 940.20
    Surr: Nitrobenzene-d5 76 19 1020.20
    Surr: Terphenyl-d14 79 39 1060.20

Lab ID: B17042061-002DLMS 05/01/17 21:38Sample Matrix Spike Run: SUB-B27902721
1-Methylnaphthalene 96 18 1170.209.58 ug/L
2-Methylnaphthalene 77 17 1180.207.68 ug/L
Acenaphthene 85 40 920.208.50 ug/L
Acenaphthylene 78 37 960.207.82 ug/L
Anthracene 85 46 1080.208.50 ug/L
Benzo(a)anthracene 80 41 1050.207.96 ug/L
Benzo(a)pyrene 87 42 1100.208.66 ug/L
Benzo(b)fluoranthene 76 27 1210.207.58 ug/L
Benzo(g,h,i)perylene 93 44 1080.209.28 ug/L
Benzo(k)fluoranthene 101 44 1110.2010.1 ug/L
Chrysene 99 50 1060.209.86 ug/L
Dibenzo(a,h)anthracene 81 47 1110.208.06 ug/L
Fluoranthene 85 44 1110.208.54 ug/L
Fluorene 85 42 990.208.54 ug/L
Indeno(1,2,3-cd)pyrene 75 33 1120.207.48 ug/L
Naphthalene 69 22 1080.206.86 ug/L
Phenanthrene 91 43 1060.209.08 ug/L
Pyrene 96 41 1060.209.60 ug/L
    Surr: 2-Fluorobiphenyl 42 25 940.20

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Batch: B_108984

Lab ID: B17042061-002DLMS 05/01/17 21:38Sample Matrix Spike Run: SUB-B27902721
    Surr: Nitrobenzene-d5 55 19 1020.20
    Surr: Terphenyl-d14 74 39 1060.20

Method: SW8270C Analytical Run: B_R279027

Lab ID: 01-May-17_CCV_2 05/01/17 12:55Continuing Calibration Verification Standard21
1-Methylnaphthalene 106 80 1200.102.13 ug/L
2-Methylnaphthalene 115 80 1200.102.30 ug/L
Acenaphthene 102 80 1200.102.04 ug/L
Acenaphthylene 100 80 1200.102.00 ug/L
Anthracene 104 80 1200.102.09 ug/L
Benzo(a)anthracene 106 80 1200.102.12 ug/L
Benzo(a)pyrene 108 80 1200.102.16 ug/L
Benzo(b)fluoranthene 103 80 1200.102.06 ug/L
Benzo(g,h,i)perylene 102 80 1200.102.05 ug/L
Benzo(k)fluoranthene 104 80 1200.102.08 ug/L
Chrysene 101 80 1200.102.03 ug/L
Dibenzo(a,h)anthracene 103 80 1200.102.07 ug/L
Fluoranthene 101 80 1200.102.03 ug/L
Fluorene 100 80 1200.102.00 ug/L
Indeno(1,2,3-cd)pyrene 109 80 1200.102.18 ug/L
Naphthalene 110 80 1200.102.20 ug/L
Phenanthrene 102 80 1200.102.05 ug/L
Pyrene 101 80 1200.102.02 ug/L
    Surr: 2-Fluorobiphenyl 103 80 1200.10
    Surr: Nitrobenzene-d5 112 80 1200.10
    Surr: Terphenyl-d14 106 80 1200.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Diamond P Ranch
Client: Trihydro-Laramie

Work Order: H17040398

QA/QC Summary Report

05/11/17Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Helena, MT Branch

Method: SW8270C Analytical Run: B_R279111

Lab ID: 02-May-17_CCV_2 05/02/17 10:05Continuing Calibration Verification Standard21
1-Methylnaphthalene 106 80 1200.102.12 ug/L
2-Methylnaphthalene 109 80 1200.102.18 ug/L
Acenaphthene 96 80 1200.101.91 ug/L
Acenaphthylene 103 80 1200.102.06 ug/L
Anthracene 98 80 1200.101.96 ug/L
Benzo(a)anthracene 100 80 1200.101.99 ug/L
Benzo(a)pyrene 103 80 1200.102.06 ug/L
Benzo(b)fluoranthene 98 80 1200.101.96 ug/L
Benzo(g,h,i)perylene 104 80 1200.102.08 ug/L
Benzo(k)fluoranthene 104 80 1200.102.08 ug/L
Chrysene 100 80 1200.102.00 ug/L
Dibenzo(a,h)anthracene 99 80 1200.101.97 ug/L
Fluoranthene 96 80 1200.101.92 ug/L
Fluorene 98 80 1200.101.96 ug/L
Indeno(1,2,3-cd)pyrene 103 80 1200.102.07 ug/L
Naphthalene 102 80 1200.102.04 ug/L
Phenanthrene 102 80 1200.102.05 ug/L
Pyrene 102 80 1200.102.05 ug/L
    Surr: 2-Fluorobiphenyl 103 80 1200.10
    Surr: Nitrobenzene-d5 109 80 1200.10
    Surr: Terphenyl-d14 101 80 1200.10

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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MW-1 Batch ID: 37021

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H17040398-001B ;0428GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC042817_b\0428GC1.0023.RAW

Date & Time Acquired: 4/29/2017 2:34:38 AM 

Method File: G:\Org\1GC\Methods\04281723.MET

Calibration File: G:\Org\1GC\Cals\SR013017G.CAL

Sample Weight: 0.9989        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1590.485 

Mean RF for C19 to C36 Hydrocarbons: 1678.009 

Mean RF for Total Extractable Hydrocarbons: 1634.247 

Rt range for Diesel Range Organics: 7.03  to  17.37 

Rt range for C9 to C18 Hydrocarbons: 6.05  to  12.93 

Rt range for C19 to C36 Hydrocarbons: 12.98  to  20.57 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.031    200.22         170.997        85.4      -

*1-Chloro-octadecane_____13.804    200.22         174.933        87.37     -

DRO Area:17761.98        DRO Amount: 21.76114 

TEH Area:22292.76        TEH Amount: 27.31204 

C9-C18 Area:11163.5      C9-C18 Amount: 14.05332 

C19-C36 Area:9178.133    C19-C36 Amount: 10.95136 
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MW-3 Batch ID: 37021

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H17040398-002B ;0428GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC042817_b\0428GC1.0022.RAW

Date & Time Acquired: 4/29/2017 1:50:32 AM 

Method File: G:\Org\1GC\Methods\SR013017G.MET

Calibration File: G:\Org\1GC\Cals\SR013017G.CAL

Sample Weight: 0.9563        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1590.485 

Mean RF for C19 to C36 Hydrocarbons: 1678.009 

Mean RF for Total Extractable Hydrocarbons: 1634.247 

Rt range for Diesel Range Organics: 7.03  to  17.37 

Rt range for C9 to C18 Hydrocarbons: 6.05  to  12.93 

Rt range for C19 to C36 Hydrocarbons: 12.98  to  20.57 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.03     209.139        181.674        86.87     -

*1-Chloro-octadecane_____13.802    209.139        185.15         88.53     -

DRO Area:12019.86        DRO Amount: 15.38217 

TEH Area:16411.02        TEH Amount: 21.00166 

C9-C18 Area:4458.342     C9-C18 Amount: 5.862458 

C19-C36 Area:9643.172    C19-C36 Amount: 12.01881 
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MW-4 Batch ID: 37021

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H17040398-003B ;0428GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC042817_b\0428GC1.0021.RAW

Date & Time Acquired: 4/29/2017 1:06:21 AM 

Method File: G:\Org\1GC\Methods\04281721.MET

Calibration File: G:\Org\1GC\Cals\SR013017G.CAL

Sample Weight: 1.0284        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1590.485 

Mean RF for C19 to C36 Hydrocarbons: 1678.009 

Mean RF for Total Extractable Hydrocarbons: 1634.247 

Rt range for Diesel Range Organics: 7.03  to  17.37 

Rt range for C9 to C18 Hydrocarbons: 6.05  to  12.93 

Rt range for C19 to C36 Hydrocarbons: 12.98  to  20.57 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.034    194.477        178.667        91.87     -

*1-Chloro-octadecane_____13.807    194.477        218.377        112.29    -

DRO Area:702126.7        DRO Amount: 835.5372 

TEH Area:825343.8        TEH Amount: 982.1666 

C9-C18 Area:332520.8     C9-C18 Amount: 406.5905 

C19-C36 Area:465428.7    C19-C36 Amount: 539.4196 
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House Batch ID: 37021

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H17040398-004B ;0428GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC042817_b\0428GC1.0020.RAW

Date & Time Acquired: 4/29/2017 12:22:24 AM 

Method File: G:\Org\1GC\Methods\04281720.MET

Calibration File: G:\Org\1GC\Cals\SR013017G.CAL

Sample Weight: 1.029         Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1590.485 

Mean RF for C19 to C36 Hydrocarbons: 1678.009 

Mean RF for Total Extractable Hydrocarbons: 1634.247 

Rt range for Diesel Range Organics: 7.03  to  17.37 

Rt range for C9 to C18 Hydrocarbons: 6.05  to  12.93 

Rt range for C19 to C36 Hydrocarbons: 12.98  to  20.57 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.033    194.363        161.529        83.11     -

*1-Chloro-octadecane_____13.806    194.363        164.43         84.6      -

DRO Area:4478.961        DRO Amount: 5.326896 

TEH Area:7546.711        TEH Amount: 8.975417 

C9-C18 Area:3399         C9-C18 Amount: 4.15371 

C19-C36 Area:2643.805    C19-C36 Amount: 3.062313 
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BD-20170424 Batch ID: 37021

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH) SCREENING ANALYSIS CHROMATOGRAM

Sample Name: H17040398-005B ;0428GC1 ,   $HC-EPH-SCRN-W,

Raw File: G:\Org\1GC\DAT\1GC042817_b\0428GC1.0018.RAW

Date & Time Acquired: 4/28/2017 10:54:17 PM 

Method File: G:\Org\1GC\Methods\04281718.MET

Calibration File: G:\Org\1GC\Cals\SR013017G.CAL

Sample Weight: 1.0401        Dilution: 2         S.A.: 1 

Mean RF for C9 to C18 Hydrocarbons: 1590.485 

Mean RF for C19 to C36 Hydrocarbons: 1678.009 

Mean RF for Total Extractable Hydrocarbons: 1634.247 

Rt range for Diesel Range Organics: 7.03  to  17.37 

Rt range for C9 to C18 Hydrocarbons: 6.05  to  12.93 

Rt range for C19 to C36 Hydrocarbons: 12.98  to  20.57 

SURROGATE COMPOUND        RT      ACTUAL        MEASURED       %REC

*o-Terphenyl_____________13.035    192.289        177.979        92.56     -

*1-Chloro-octadecane_____13.807    192.289        193.398        100.58    -

DRO Area:466316.1        DRO Amount: 548.6781 

TEH Area:530020.9        TEH Amount: 623.6346 

C9-C18 Area:261012.2     C9-C18 Amount: 315.5631 

C19-C36 Area:259491.7    C19-C36 Amount: 297.3611 
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

£

R

Not Present

Not Present

Not Present

£

£

R

No VOA vials submitted

Not Applicable £

R

°C  See Comm.

4/25/2017Brandy J. Seher

Hand Del

wjj

Date Received:

Received by:

Login completed by:

Carrier name:

BL2000\wjohnson

4/25/2017

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Cooler 1 was received at 5.0 °C, Cooler 2 at 1.8 °C, Cooler3 at 2.6 C all coolers received on ice.  Sample labels 
smeared & diff. to read for MW-4 & BD-20170424.No coll. time avail. for BD-20170424 on COC or samp. cont.. 
Samples were left in locked entry way. Samples for Dissolved Metals will be subsampled, filtered, and preserved to pH 
<2 with 2 mL of Nitric acid per 250 mL in the laboratory.  According to 40CFR136, samples for Dissolved Metals should 
be filtered and preserved within 15 minutes of collection.  Collection time estimated in laboratory for BD-20170424.   
BS 04/25/2017

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable £

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Work Order Receipt Checklist

Trihydro-Laramie H17040398
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October 14, 2016

Andrew Vann
Trihydro
2707 Broadwater Ave

Helena, MT 59620

The analytical data provided relates directly to the samples received by ALS  Environmental and for only 
the analyses requested. Results are expressed as "as received" unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case 
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to be 
reproduced, it should be reproduced in full unless written approval has been obtained by ALS 
Environmental. Samples will be disposed in 30 days unless storage arrangements are made.  

If you have any questions regarding this report, please feel free to call me.

Sincerely,

ALS Environmental received 8 sample(s) on Oct 11, 2016 for the analysis presented in the following 
report.

Laboratory Results for: Milwaukee Roundhouse MRH-Phase 2

Dear Andrew,

Work Order: HS16100416

Project Manager

Generated By:  Bernadette.Fini

Bernadette A. Fini

 10450 Stancliff Rd. Suite 210
 Houston, TX 77099
 T: +1 281 530 5656
 F: +1 281 530 5887
 www.alsglobal.com
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Client: Trihydro

Work Order: HS16100416
Project: Milwaukee Roundhouse MRH-Phase 2 SAMPLE SUMMARY

Lab Samp ID Client Sample ID Collection DateMatrix TagNo Date Received Hold

HS16100416-01 10-Oct-2016 11:00 11-Oct-2016 08:35MRH-BKFL-306 Soil

HS16100416-02 10-Oct-2016 11:05 11-Oct-2016 08:35MRH-BKFL-307 Soil

HS16100416-03 10-Oct-2016 11:10 11-Oct-2016 08:35MRH-BKFL-308 Soil

HS16100416-04 10-Oct-2016 11:15 11-Oct-2016 08:35MRH-BKFL-309 Soil

HS16100416-05 10-Oct-2016 11:30 11-Oct-2016 08:35MRH-BKFL-TS-400 (0-0.5) Soil

HS16100416-06 10-Oct-2016 11:35 11-Oct-2016 08:35MRH-BKFL-TS-401 (0-0.5) Soil

HS16100416-07 10-Oct-2016 00:00 11-Oct-2016 08:35BD-20161010-01 Soil

HS16100416-08 10-Oct-2016 00:00 11-Oct-2016 08:35TB-20161010-01 Water

ALS Group USA, Corp 14-Oct-16Date: 
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Client: CASE NARRATIVE

Work Order:
Milwaukee Roundhouse MRH-Phase 2
Trihydro

Project:
HS16100416

ECD Organics by Method SW8082

Batch ID: 108829a
Sample ID: HS16100524-01

MS and MSD are for an unrelated sample•

Batch ID: 108766a
Sample ID: MRH-BKFL-306 (HS16100416-01)

Due to sample matrix interferences, the surrogate recovery was outside of the established control limits. •

GC Semivolatiles by Method MA EPH

Batch ID: 108786
Sample ID: MRH-BKFL-306 (HS16100416-01)
Sample ID: MRH-BKFL-TS-401 (0-0.5) (HS16100416-06)

Due to sample matrix interferences, the surrogate recovery was outside of the established control limits. •

Sample ID: MRH-BKFL-307 (HS16100416-02)
One or more surrogate recoveries were above the upper control limits. No target analytes were detected in the sample.  The high 
surrogate recoveries did not impact the non-detect results for target analytes. 

•

GCMS Semivolatiles by Method SW8270

Batch ID: 108781

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

GCMS Volatiles by Method SW8260

Batch ID: R282848
Sample ID: HS16100415-01

MS and MSD are for an unrelated sample•

Batch ID: R282834

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Metals by Method SW7471A

Batch ID: 108782

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

Metals by Method SW6020

Batch ID: 108759
Sample ID: MRH-BKFL-306 (HS16100416-01MS)

Arsenic, Chromium, Selenium, and Silver failed in the MS but passed in the MSD and PDS.•

Sample ID: MRH-BKFL-306 (HS16100416-01MS)
The MS and/or MSD recovery was outside of the control; however, the result in the parent sample is greater than 4x the spike amount. 
Barium.

•

WetChemistry by Method SW3550

Batch ID: R282829

The test results meet requirements of the current NELAP standards, state requirements or programs where applicable.•

ALS Group USA, Corp 14-Oct-16Date: 

3 of 44



Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-306

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-01

10-Oct-2016 11:00 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  00:190.00051Benzene 0.0051U

1mg/Kg-dry 12-Oct-2016  00:190.0010Methylene chloride 0.010U

1mg/Kg-dry 12-Oct-2016  00:190.00081Naphthalene 0.0051U

1mg/Kg-dry 12-Oct-2016  00:190.00061Trichloroethene 0.0051U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  00:1991.9 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  00:19102 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  00:1993.7 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  00:19107 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  14:570.00151-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.000512-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.0016Benz(a)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.0010Benzo(a)pyrene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.0012Benzo(b)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.00092Benzo(k)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.00082Chrysene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.0016Dibenz(a,h)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  14:570.00082Indeno(1,2,3-cd)pyrene 0.0034U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  14:5764.0 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  14:5772.6 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  14:5790.3 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  14:5780.3 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  14:5772.0 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  14:5795.2 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  20:085.12C9-C18 Aliphatics 5.125.90

1mg/Kg-dry 13-Oct-2016  22:145.12C11-C22 Aromatics (unadjusted) 5.12U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  20:0894.8 40-140

Surr: 2-Bromonaphthalene 1%REC 13-Oct-2016  22:14S153 40-140

Surr: 2-Fluorobiphenyl 1%REC 13-Oct-2016  22:14138 40-140

Surr: o-Terphenyl 1%REC 13-Oct-2016  22:14108 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 11-Oct-2016

1mg/Kg-dry 13-Oct-2016  01:320.0025Aroclor 1260 0.017U

Surr: Decachlorobiphenyl 1%REC 13-Oct-2016  01:32S156 54-143

Surr: Tetrachloro-m-xylene 1%REC 13-Oct-2016  01:32115 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-306

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-01

10-Oct-2016 11:00 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  20:130.0987Arsenic 0.4942.55

1mg/Kg-dry 12-Oct-2016  20:130.0790Barium 0.49485.9

1mg/Kg-dry 12-Oct-2016  20:13J 0.0494Cadmium 0.4940.100

1mg/Kg-dry 12-Oct-2016  20:130.0888Chromium 0.4944.17

1mg/Kg-dry 12-Oct-2016  20:130.0494Lead 0.4947.62

1mg/Kg-dry 12-Oct-2016  20:13J 0.178Selenium 0.4940.431

1mg/Kg-dry 12-Oct-2016  20:130.0790Silver 0.494U

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:16J 0.000522Mercury 0.003690.00267

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01002.43

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-307

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-02

10-Oct-2016 11:05 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  00:420.00050Benzene 0.0050U

1mg/Kg-dry 12-Oct-2016  00:420.0010Methylene chloride 0.010U

1mg/Kg-dry 12-Oct-2016  00:420.00080Naphthalene 0.0050U

1mg/Kg-dry 12-Oct-2016  00:420.00060Trichloroethene 0.0050U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  00:42102 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  00:42101 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  00:42103 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  00:42102 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  16:550.00151-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.000512-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.0016Benz(a)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.0010Benzo(a)pyrene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.0012Benzo(b)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.00092Benzo(k)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.00081Chrysene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.0016Dibenz(a,h)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  16:550.00081Indeno(1,2,3-cd)pyrene 0.0034U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  16:5564.8 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  16:5565.6 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  16:5582.9 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  16:5584.0 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  16:5573.3 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  16:5598.7 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  20:395.09C9-C18 Aliphatics 5.096.57

1mg/Kg-dry 13-Oct-2016  22:465.09C11-C22 Aromatics (unadjusted) 5.09U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  20:3997.8 40-140

Surr: 2-Bromonaphthalene 1%REC 13-Oct-2016  22:46S189 40-140

Surr: 2-Fluorobiphenyl 1%REC 13-Oct-2016  22:46S173 40-140

Surr: o-Terphenyl 1%REC 13-Oct-2016  22:46139 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 11-Oct-2016

1mg/Kg-dry 13-Oct-2016  01:480.0024Aroclor 1260 0.017U

Surr: Decachlorobiphenyl 1%REC 13-Oct-2016  01:4878.6 54-143

Surr: Tetrachloro-m-xylene 1%REC 13-Oct-2016  01:4875.6 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-307

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-02

10-Oct-2016 11:05 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  20:440.0962Arsenic 0.4812.24

1mg/Kg-dry 12-Oct-2016  20:440.0770Barium 0.48187.5

1mg/Kg-dry 12-Oct-2016  20:44J 0.0481Cadmium 0.4810.0897

1mg/Kg-dry 12-Oct-2016  20:440.0866Chromium 0.4813.66

1mg/Kg-dry 12-Oct-2016  20:440.0481Lead 0.4817.14

1mg/Kg-dry 12-Oct-2016  20:44J 0.173Selenium 0.4810.336

1mg/Kg-dry 12-Oct-2016  20:440.0770Silver 0.481U

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:17J 0.000493Mercury 0.003490.00259

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01002.13

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-308

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-03

10-Oct-2016 11:10 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  01:050.00051Benzene 0.0051U

1mg/Kg-dry 12-Oct-2016  01:050.0010Methylene chloride 0.010U

1mg/Kg-dry 12-Oct-2016  01:050.00082Naphthalene 0.0051U

1mg/Kg-dry 12-Oct-2016  01:050.00062Trichloroethene 0.0051U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  01:0587.7 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  01:0599.1 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  01:0591.5 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  01:05103 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  17:150.00151-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.000512-Methylnaphthalene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.0016Benz(a)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.0010Benzo(a)pyrene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.0012Benzo(b)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.00092Benzo(k)fluoranthene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.00082Chrysene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.0016Dibenz(a,h)anthracene 0.0034U

1mg/Kg-dry 12-Oct-2016  17:150.00082Indeno(1,2,3-cd)pyrene 0.0034U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  17:1559.6 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  17:1565.4 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  17:1578.1 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  17:1574.4 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  17:1568.2 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  17:1574.1 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  21:115.10C9-C18 Aliphatics 5.107.91

1mg/Kg-dry 13-Oct-2016  23:185.10C11-C22 Aromatics (unadjusted) 5.10U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  21:1196.5 40-140

Surr: 2-Bromonaphthalene 1%REC 13-Oct-2016  23:18113 40-140

Surr: 2-Fluorobiphenyl 1%REC 13-Oct-2016  23:18101 40-140

Surr: o-Terphenyl 1%REC 13-Oct-2016  23:1881.0 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 11-Oct-2016

1mg/Kg-dry 13-Oct-2016  02:050.0025Aroclor 1260 0.017U

Surr: Decachlorobiphenyl 1%REC 13-Oct-2016  02:0571.0 54-143

Surr: Tetrachloro-m-xylene 1%REC 13-Oct-2016  02:0566.4 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-308

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-03

10-Oct-2016 11:10 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  20:490.0975Arsenic 0.4881.66

1mg/Kg-dry 12-Oct-2016  20:490.0780Barium 0.48861.0

1mg/Kg-dry 12-Oct-2016  20:49J 0.0488Cadmium 0.4880.0633

1mg/Kg-dry 12-Oct-2016  20:490.0878Chromium 0.4882.75

1mg/Kg-dry 12-Oct-2016  20:490.0488Lead 0.4885.85

1mg/Kg-dry 12-Oct-2016  20:49J 0.176Selenium 0.4880.243

1mg/Kg-dry 12-Oct-2016  20:490.0780Silver 0.488U

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:19J 0.000503Mercury 0.003560.00121

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01002.48

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-309

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-04

10-Oct-2016 11:15 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  01:290.00051Benzene 0.0051U

1mg/Kg-dry 12-Oct-2016  01:290.0010Methylene chloride 0.010U

1mg/Kg-dry 12-Oct-2016  01:290.00081Naphthalene 0.0051U

1mg/Kg-dry 12-Oct-2016  01:290.00061Trichloroethene 0.0051U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  01:2989.7 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  01:29100 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  01:2993.8 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  01:29103 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  17:340.00161-Methylnaphthalene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.000522-Methylnaphthalene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.0017Benz(a)anthracene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.0010Benzo(a)pyrene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.0013Benzo(b)fluoranthene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.00094Benzo(k)fluoranthene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.00084Chrysene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.0017Dibenz(a,h)anthracene 0.0035U

1mg/Kg-dry 12-Oct-2016  17:340.00084Indeno(1,2,3-cd)pyrene 0.0035U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  17:3470.4 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  17:3467.2 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  17:3466.6 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  17:3484.0 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  17:3470.1 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  17:3484.1 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  21:435.21C9-C18 Aliphatics 5.216.35

1mg/Kg-dry 13-Oct-2016  23:495.21C11-C22 Aromatics (unadjusted) 5.21U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  21:4395.9 40-140

Surr: 2-Bromonaphthalene 1%REC 13-Oct-2016  23:49118 40-140

Surr: 2-Fluorobiphenyl 1%REC 13-Oct-2016  23:4991.2 40-140

Surr: o-Terphenyl 1%REC 13-Oct-2016  23:4970.8 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 13-Oct-2016

1mg/Kg-dry 14-Oct-2016  04:110.0025Aroclor 1260 0.017U

Surr: Decachlorobiphenyl 1%REC 14-Oct-2016  04:11101 54-143

Surr: Tetrachloro-m-xylene 1%REC 14-Oct-2016  04:1177.0 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-309

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-04

10-Oct-2016 11:15 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  20:530.0961Arsenic 0.4802.76

1mg/Kg-dry 12-Oct-2016  20:530.0769Barium 0.480103

1mg/Kg-dry 12-Oct-2016  20:53J 0.0480Cadmium 0.4800.116

1mg/Kg-dry 12-Oct-2016  20:530.0865Chromium 0.4804.98

1mg/Kg-dry 12-Oct-2016  20:530.0480Lead 0.4808.37

1mg/Kg-dry 12-Oct-2016  20:53J 0.173Selenium 0.4800.430

1mg/Kg-dry 12-Oct-2016  20:530.0769Silver 0.480U

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:21J 0.000526Mercury 0.003720.00269

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01004.48

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-TS-400 (0-0.5)

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-05

10-Oct-2016 11:30 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  01:520.00055Benzene 0.0055U

1mg/Kg-dry 12-Oct-2016  01:520.0011Methylene chloride 0.011U

1mg/Kg-dry 12-Oct-2016  01:520.00087Naphthalene 0.0055U

1mg/Kg-dry 12-Oct-2016  01:520.00065Trichloroethene 0.0055U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  01:52103 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  01:5299.3 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  01:52102 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  01:52100 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  17:540.00171-Methylnaphthalene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.000552-Methylnaphthalene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.0018Benz(a)anthracene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.0011Benzo(a)pyrene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.0013Benzo(b)fluoranthene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.0010Benzo(k)fluoranthene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.00089Chrysene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.0018Dibenz(a,h)anthracene 0.0037U

1mg/Kg-dry 12-Oct-2016  17:540.00089Indeno(1,2,3-cd)pyrene 0.0037U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  17:5461.1 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  17:5459.4 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  17:5469.6 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  17:5470.5 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  17:5465.7 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  17:5473.2 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  22:145.52C9-C18 Aliphatics 5.52U

1mg/Kg-dry 14-Oct-2016  00:215.52C11-C22 Aromatics (unadjusted) 5.52U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  22:1457.6 40-140

Surr: 2-Bromonaphthalene 1%REC 14-Oct-2016  00:21119 40-140

Surr: 2-Fluorobiphenyl 1%REC 14-Oct-2016  00:21106 40-140

Surr: o-Terphenyl 1%REC 14-Oct-2016  00:2154.2 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 13-Oct-2016

1mg/Kg-dry 14-Oct-2016  05:490.0027Aroclor 1260 0.018U

Surr: Decachlorobiphenyl 1%REC 14-Oct-2016  05:4994.7 54-143

Surr: Tetrachloro-m-xylene 1%REC 14-Oct-2016  05:4974.9 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-TS-400 (0-0.5)

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-05

10-Oct-2016 11:30 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  20:580.108Arsenic 0.53916.3

1mg/Kg-dry 12-Oct-2016  20:580.0863Barium 0.539111

1mg/Kg-dry 12-Oct-2016  20:580.0539Cadmium 0.5390.863

1mg/Kg-dry 12-Oct-2016  20:580.0971Chromium 0.53911.3

1mg/Kg-dry 12-Oct-2016  20:580.0539Lead 0.53912.1

1mg/Kg-dry 12-Oct-2016  20:58J 0.194Selenium 0.5390.459

1mg/Kg-dry 12-Oct-2016  20:58J 0.0863Silver 0.5390.160

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:230.000559Mercury 0.003950.0319

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.010010.1

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-TS-401 (0-0.5)

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-06

10-Oct-2016 11:35 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  02:150.00053Benzene 0.0053U

1mg/Kg-dry 12-Oct-2016  02:150.0011Methylene chloride 0.011U

1mg/Kg-dry 12-Oct-2016  02:150.00085Naphthalene 0.0053U

1mg/Kg-dry 12-Oct-2016  02:150.00064Trichloroethene 0.0053U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  02:1591.7 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  02:15100 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  02:1596.4 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  02:15105 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  18:130.00161-Methylnaphthalene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:130.000552-Methylnaphthalene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:130.0018Benz(a)anthracene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:13J 0.0011Benzo(a)pyrene 0.00360.0017

1mg/Kg-dry 12-Oct-2016  18:13J 0.0013Benzo(b)fluoranthene 0.00360.0028

1mg/Kg-dry 12-Oct-2016  18:13J 0.00099Benzo(k)fluoranthene 0.00360.0020

1mg/Kg-dry 12-Oct-2016  18:13J 0.00088Chrysene 0.00360.0018

1mg/Kg-dry 12-Oct-2016  18:130.0018Dibenz(a,h)anthracene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:13J 0.00088Indeno(1,2,3-cd)pyrene 0.00360.0029

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  18:1362.9 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  18:1368.2 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  18:1380.4 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  18:1383.0 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  18:1373.2 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  18:1377.3 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  22:465.49C9-C18 Aliphatics 5.49103

1mg/Kg-dry 14-Oct-2016  00:535.49C11-C22 Aromatics (unadjusted) 5.4959.4

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  22:46S319 40-140

Surr: 2-Bromonaphthalene 1%REC 14-Oct-2016  00:53115 40-140

Surr: 2-Fluorobiphenyl 1%REC 14-Oct-2016  00:53104 40-140

Surr: o-Terphenyl 1%REC 14-Oct-2016  00:53101 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 11-Oct-2016

1mg/Kg-dry 13-Oct-2016  02:530.0026Aroclor 1260 0.018U

Surr: Decachlorobiphenyl 1%REC 13-Oct-2016  02:5365.8 54-143

Surr: Tetrachloro-m-xylene 1%REC 13-Oct-2016  02:5384.7 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
MRH-BKFL-TS-401 (0-0.5)

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-06

10-Oct-2016 11:35 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  21:020.105Arsenic 0.52322.1

1mg/Kg-dry 12-Oct-2016  21:020.0837Barium 0.523111

1mg/Kg-dry 12-Oct-2016  21:020.0523Cadmium 0.5231.04

1mg/Kg-dry 12-Oct-2016  21:020.0942Chromium 0.52310.9

1mg/Kg-dry 12-Oct-2016  21:020.0523Lead 0.52314.6

1mg/Kg-dry 12-Oct-2016  21:02J 0.188Selenium 0.5230.427

1mg/Kg-dry 12-Oct-2016  21:02J 0.0837Silver 0.5230.189

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:240.000556Mercury 0.003940.0387

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01008.95

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
BD-20161010-01

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-07

10-Oct-2016 00:00 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES BY SW8260C Method:SW8260 Analyst:  WLR
1mg/Kg-dry 12-Oct-2016  02:380.00055Benzene 0.0055U

1mg/Kg-dry 12-Oct-2016  02:380.0011Methylene chloride 0.011U

1mg/Kg-dry 12-Oct-2016  02:380.00089Naphthalene 0.0055U

1mg/Kg-dry 12-Oct-2016  02:380.00066Trichloroethene 0.0055U

Surr: 1,2-Dichloroethane-d4 1%REC 12-Oct-2016  02:3884.0 70-128

Surr: 4-Bromofluorobenzene 1%REC 12-Oct-2016  02:3898.3 73-126

Surr: Dibromofluoromethane 1%REC 12-Oct-2016  02:3890.1 71-128

Surr: Toluene-d8 1%REC 12-Oct-2016  02:38104 73-127

LOW-LEVEL SEMIVOLATILES Method:SW8270 Analyst:  LGPrep:SW3541 / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  18:320.00171-Methylnaphthalene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.000552-Methylnaphthalene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.0018Benz(a)anthracene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.0011Benzo(a)pyrene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.0013Benzo(b)fluoranthene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.0010Benzo(k)fluoranthene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.00088Chrysene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.0018Dibenz(a,h)anthracene 0.0036U

1mg/Kg-dry 12-Oct-2016  18:320.00088Indeno(1,2,3-cd)pyrene 0.0036U

Surr: 2,4,6-Tribromophenol 1%REC 12-Oct-2016  18:3265.7 36-126

Surr: 2-Fluorobiphenyl 1%REC 12-Oct-2016  18:3266.7 43-125

Surr: 2-Fluorophenol 1%REC 12-Oct-2016  18:3285.0 37-125

Surr: 4-Terphenyl-d14 1%REC 12-Oct-2016  18:3285.2 32-125

Surr: Nitrobenzene-d5 1%REC 12-Oct-2016  18:3270.1 37-125

Surr: Phenol-d6 1%REC 12-Oct-2016  18:3284.5 40-125

MASSACHUSETTS EPH Method:MA EPH Analyst:  AAPPrep:MA EPH / 12-Oct-2016

1mg/Kg-dry 13-Oct-2016  23:185.51C9-C18 Aliphatics 5.51U

1mg/Kg-dry 14-Oct-2016  12:105.51C11-C22 Aromatics (unadjusted) 5.51U

Surr: 1-Chlorooctadecane 1%REC 13-Oct-2016  23:1872.6 40-140

Surr: 2-Bromonaphthalene 1%REC 14-Oct-2016  12:10136 40-140

Surr: 2-Fluorobiphenyl 1%REC 14-Oct-2016  12:10126 40-140

Surr: o-Terphenyl 1%REC 14-Oct-2016  12:1083.2 40-140

PCBS BY SW8082A Method:SW8082 Analyst:  STHPrep:SW3546/3665A / 11-Oct-2016

1mg/Kg-dry 13-Oct-2016  03:090.0027Aroclor 1260 0.018U

Surr: Decachlorobiphenyl 1%REC 13-Oct-2016  03:0976.8 54-143

Surr: Tetrachloro-m-xylene 1%REC 13-Oct-2016  03:0958.1 50-140

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
BD-20161010-01

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-07

10-Oct-2016 00:00 Matrix:Soil

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

METALS BY SW6020A Method:SW6020 Analyst:  JDEPrep:SW3050A / 11-Oct-2016

1mg/Kg-dry 12-Oct-2016  21:060.108Arsenic 0.54119.5

1mg/Kg-dry 12-Oct-2016  21:060.0865Barium 0.541126

1mg/Kg-dry 12-Oct-2016  21:060.0541Cadmium 0.5410.956

1mg/Kg-dry 12-Oct-2016  21:060.0973Chromium 0.54114.8

1mg/Kg-dry 12-Oct-2016  21:060.0541Lead 0.54113.8

1mg/Kg-dry 12-Oct-2016  21:06J 0.195Selenium 0.5410.512

1mg/Kg-dry 12-Oct-2016  21:06J 0.0865Silver 0.5410.196

MERCURY BY SW7471B Method:SW7471A Analyst:  JCJPrep:SW7471A / 12-Oct-2016

1mg/Kg-dry 12-Oct-2016  15:260.000562Mercury 0.003980.0292

MOISTURE Method:SW3550 Analyst:  DFF
1wt% 11-Oct-2016  11:450.0100Percent Moisture 0.01009.67

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:
Sample ID:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
TB-20161010-01

WorkOrder:
Lab ID:

Collection Date:

HS16100416
HS16100416-08

10-Oct-2016 00:00 Matrix:Water

ANALYTICAL REPORT

ANALYSES RESULT REPORT 
LIMIT

DILUTION 
FACTORUNITS

DATE 
ANALYZEDQUAL MDL

VOLATILES - SW8260C Method:SW8260 Analyst:  PC
1mg/L 11-Oct-2016  17:450.00060Benzene 0.0050U

1mg/L 11-Oct-2016  17:450.0010Methylene chloride 0.010U

1mg/L 11-Oct-2016  17:450.00070Naphthalene 0.0050U

1mg/L 11-Oct-2016  17:450.00050Trichloroethene 0.0050U

Surr: 1,2-Dichloroethane-d4 1%REC 11-Oct-2016  17:4589.1 70-125

Surr: 4-Bromofluorobenzene 1%REC 11-Oct-2016  17:4592.1 72-125

Surr: Dibromofluoromethane 1%REC 11-Oct-2016  17:45101 71-125

Surr: Toluene-d8 1%REC 11-Oct-2016  17:4599.2 75-125

14-Oct-16Date: ALS Group USA, Corp

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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WEIGHT LOG

HS16100416
Milwaukee Roundhouse MRH-Phase 2
Trihydro

WorkOrder:
Project:
Client:

Batch ID: 1288 Method: VOLATILES BY SW8260C

ContainerSampID
Container  
Type

Sample 
Wt/Vol

Final 
Volume

Weight 
Factor

HS16100416-01 1 5.049 (g) Bulk (5030B)5 (mL) 0.99
HS16100416-02 1 5.114 (g) Bulk (5030B)5 (mL) 0.98
HS16100416-03 1 5.002 (g) Bulk (5030B)5 (mL) 1
HS16100416-04 1 5.144 (g) Bulk (5030B)5 (mL) 0.97
HS16100416-05 1 5.116 (g) Bulk (5030B)5 (mL) 0.98
HS16100416-06 1 5.142 (g) Bulk (5030B)5 (mL) 0.97
HS16100416-07 1 4.991 (g) Bulk (5030B)5 (mL) 1

Batch ID: 108759 Method: METALS BY SW6020A 3050_I_LOWPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS16100416-01 1 0.5192  50 (mL) 96.3
HS16100416-02 1 0.5308  50 (mL) 94.2
HS16100416-03 1 0.5258  50 (mL) 95.09
HS16100416-04 1 0.5449  50 (mL) 91.76
HS16100416-05 1 0.5157  50 (mL) 96.96
HS16100416-06 1 0.5248  50 (mL) 95.27
HS16100416-07 1 0.5118  50 (mL) 97.69

Batch ID: 108781 Method: LOW-LEVEL SEMIVOLATILES 3541_B_LOWPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS16100416-01 1 30.04  1 (mL) 0.03329
HS16100416-02 1 30.09  1 (mL) 0.03323
HS16100416-03 1 30.06  1 (mL) 0.03327
HS16100416-04 1 30.03  1 (mL) 0.0333
HS16100416-05 1 30.1  1 (mL) 0.03322
HS16100416-06 1 30.01  1 (mL) 0.03332
HS16100416-07 1 30.03  1 (mL) 0.0333

Batch ID: 108782 Method: MERCURY BY SW7471B HG_S_LOWPRPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS16100416-01 1 0.5537  40 (mL) 72.24
HS16100416-02 1 0.5845  40 (mL) 68.43
HS16100416-03 1 0.5752  40 (mL) 69.54
HS16100416-04 1 0.5612  40 (mL) 71.28
HS16100416-05 1 0.5612  40 (mL) 71.28
HS16100416-06 1 0.5567  40 (mL) 71.85
HS16100416-07 1 0.5554  40 (mL) 72.02

14-Oct-16Date: ALS Group USA, Corp
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WEIGHT LOG

HS16100416
Milwaukee Roundhouse MRH-Phase 2
Trihydro

WorkOrder:
Project:
Client:

Batch ID: 108786 Method: MASSACHUSETTS EPH MAEPH_MICROWAVEPrep:

ContainerSampID
Sample 
Wt/Vol

Final 
Volume

Prep 
Factor

HS16100416-01 1 10.01  2 (mL) 0.1998
HS16100416-02 1 10.03  2 (mL) 0.1994
HS16100416-03 1 10.05  2 (mL) 0.199
HS16100416-04 1 10.04  2 (mL) 0.1992
HS16100416-05 1 10.07  2 (mL) 0.1986
HS16100416-06 1 10.01  2 (mL) 0.1998
HS16100416-07 1 10.05  2 (mL) 0.199

14-Oct-16Date: ALS Group USA, Corp
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Client:
Milwaukee Roundhouse MRH-Phase 2
Trihydro

WorkOrder:
Project:

HS16100416
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID 108759 Test Name : METALS BY SW6020A Matrix: Soil

11 Oct 2016 12:45 12 Oct 2016 20:13HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

11 Oct 2016 12:45 12 Oct 2016 20:44HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

11 Oct 2016 12:45 12 Oct 2016 20:49HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

11 Oct 2016 12:45 12 Oct 2016 20:53HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

11 Oct 2016 12:45 12 Oct 2016 20:58HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

11 Oct 2016 12:45 12 Oct 2016 21:02HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

11 Oct 2016 12:45 12 Oct 2016 21:06HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

Batch ID 108766a Test Name : PCBS BY SW8082A Matrix: Soil

11 Oct 2016 13:38 13 Oct 2016 01:32HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

11 Oct 2016 13:38 13 Oct 2016 01:48HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

11 Oct 2016 13:38 13 Oct 2016 02:05HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

11 Oct 2016 13:38 13 Oct 2016 02:53HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

11 Oct 2016 13:38 13 Oct 2016 03:09HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

Batch ID 108781 Test Name : LOW-LEVEL SEMIVOLATILES Matrix: Soil

12 Oct 2016 09:00 12 Oct 2016 14:57HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

12 Oct 2016 09:00 12 Oct 2016 16:55HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

12 Oct 2016 09:00 12 Oct 2016 17:15HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

12 Oct 2016 09:00 12 Oct 2016 17:34HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

12 Oct 2016 09:00 12 Oct 2016 17:54HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

12 Oct 2016 09:00 12 Oct 2016 18:13HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

12 Oct 2016 09:00 12 Oct 2016 18:32HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

Batch ID 108782 Test Name : MERCURY BY SW7471B Matrix: Soil

12 Oct 2016 09:02 12 Oct 2016 15:16HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

12 Oct 2016 09:02 12 Oct 2016 15:17HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

12 Oct 2016 09:02 12 Oct 2016 15:19HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

12 Oct 2016 09:02 12 Oct 2016 15:21HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

12 Oct 2016 09:02 12 Oct 2016 15:23HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

12 Oct 2016 09:02 12 Oct 2016 15:24HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

12 Oct 2016 09:02 12 Oct 2016 15:26HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

14-Oct-16Date: ALS Group USA, Corp
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Client:
Milwaukee Roundhouse MRH-Phase 2
Trihydro

WorkOrder:
Project:

HS16100416
DATES REPORT

Collection Date Prep Date Analysis DateClient Samp IDSample ID TCLP Date DF

Batch ID 108786 Test Name : MASSACHUSETTS EPH Matrix: Soil

12 Oct 2016 10:15 13 Oct 2016 22:14HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

12 Oct 2016 10:15 13 Oct 2016 20:08HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

12 Oct 2016 10:15 13 Oct 2016 22:46HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

12 Oct 2016 10:15 13 Oct 2016 20:39HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

12 Oct 2016 10:15 13 Oct 2016 23:18HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

12 Oct 2016 10:15 13 Oct 2016 21:11HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

12 Oct 2016 10:15 13 Oct 2016 23:49HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

12 Oct 2016 10:15 13 Oct 2016 21:43HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

12 Oct 2016 10:15 14 Oct 2016 00:21HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

12 Oct 2016 10:15 13 Oct 2016 22:14HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

12 Oct 2016 10:15 14 Oct 2016 00:53HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

12 Oct 2016 10:15 13 Oct 2016 22:46HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

12 Oct 2016 10:15 14 Oct 2016 12:10HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

12 Oct 2016 10:15 13 Oct 2016 23:18HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

Batch ID 108829a Test Name : PCBS BY SW8082A Matrix: Soil

13 Oct 2016 12:04 14 Oct 2016 04:11HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

13 Oct 2016 12:04 14 Oct 2016 05:49HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

Batch ID R282829 Test Name : MOISTURE Matrix: Soil

11 Oct 2016 11:45HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

11 Oct 2016 11:45HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

11 Oct 2016 11:45HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

11 Oct 2016 11:45HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

11 Oct 2016 11:45HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

11 Oct 2016 11:45HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

11 Oct 2016 11:45HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

Batch ID R282834 Test Name : VOLATILES - SW8260C Matrix: Water

11 Oct 2016 17:45HS16100416-08 10 Oct 2016 00:00 1TB-20161010-01

Batch ID R282848 Test Name : VOLATILES BY SW8260C Matrix: Soil

12 Oct 2016 00:19HS16100416-01 10 Oct 2016 11:00 1MRH-BKFL-306

12 Oct 2016 00:42HS16100416-02 10 Oct 2016 11:05 1MRH-BKFL-307

12 Oct 2016 01:05HS16100416-03 10 Oct 2016 11:10 1MRH-BKFL-308

12 Oct 2016 01:29HS16100416-04 10 Oct 2016 11:15 1MRH-BKFL-309

12 Oct 2016 01:52HS16100416-05 10 Oct 2016 11:30 1MRH-BKFL-TS-400 (0-0.5)

12 Oct 2016 02:15HS16100416-06 10 Oct 2016 11:35 1MRH-BKFL-TS-401 (0-0.5)

12 Oct 2016 02:38HS16100416-07 10 Oct 2016 00:00 1BD-20161010-01

14-Oct-16Date: ALS Group USA, Corp
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108766a Instrument: ECD_7 Method: SW8082

Sample ID: MBLK-108766 Units: ug/Kg Analysis Date: 12-Oct-2016 07:56

Run ID: ECD_7_282845 SeqNo: 3856892 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Aroclor 1260 U 17

6.362 6.667 0 95.4 54 - 1431.6Surr: Decachlorobiphenyl

5.165 6.667 0 77.5 50 - 1401.6Surr: Tetrachloro-m-xylene

Sample ID: LCS-108766 Units: ug/Kg Analysis Date: 12-Oct-2016 08:13

Run ID: ECD_7_282845 SeqNo: 3856893 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Aroclor 1260 151.1 166.7 0 90.6 54 - 13717

6.326 6.667 0 94.9 54 - 1431.6Surr: Decachlorobiphenyl

5.943 6.667 0 89.1 50 - 1401.6Surr: Tetrachloro-m-xylene

Sample ID: HS16100403-01MS Units: ug/Kg Analysis Date: 12-Oct-2016 08:45

Run ID: ECD_7_282845 SeqNo: 3856895 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Aroclor 1260 138.9 165.8 0 83.8 54 - 13717

5.214 6.632 0 78.6 54 - 1431.6Surr: Decachlorobiphenyl

4.661 6.632 0 70.3 50 - 1401.6Surr: Tetrachloro-m-xylene

Sample ID: HS16100403-01MSD Units: ug/Kg Analysis Date: 12-Oct-2016 09:01

Run ID: ECD_7_282845 SeqNo: 3856896 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Aroclor 1260 132.8 166.3 0 79.9 54 - 137 138.9 4.53 3017

4.905 6.649 0 73.8 54 - 143 5.214 6.11 301.6Surr: Decachlorobiphenyl

4.412 6.649 0 66.4 50 - 140 4.661 5.49 301.6Surr: Tetrachloro-m-xylene

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-06               
HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108829a Instrument: ECD_7 Method: SW8082

Sample ID: MBLK-108829 Units: ug/Kg Analysis Date: 13-Oct-2016 22:29

Run ID: ECD_7_283000 SeqNo: 3858158 PrepDate: 13-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Aroclor 1260 U 17

7.215 6.667 0 108 54 - 1431.6Surr: Decachlorobiphenyl

5.04 6.667 0 75.6 50 - 1401.6Surr: Tetrachloro-m-xylene

Sample ID: LCS-108829 Units: ug/Kg Analysis Date: 13-Oct-2016 22:45

Run ID: ECD_7_283000 SeqNo: 3858159 PrepDate: 13-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Aroclor 1260 171.6 166.7 0 103 54 - 13717

7.037 6.667 0 106 54 - 1431.6Surr: Decachlorobiphenyl

5.834 6.667 0 87.5 50 - 1401.6Surr: Tetrachloro-m-xylene

Sample ID: HS16100524-01MS Units: ug/Kg Analysis Date: 13-Oct-2016 23:18

Run ID: ECD_7_283000 SeqNo: 3858161 PrepDate: 13-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Aroclor 1260 3334 166 2766 342 54 - 137 SEO 17

12.51 6.64 0 188 54 - 143 S 1.6Surr: Decachlorobiphenyl

989.3 6.64 0 14900 50 - 140 S 1.6Surr: Tetrachloro-m-xylene

Sample ID: HS16100524-01MSD Units: ug/Kg Analysis Date: 13-Oct-2016 23:34

Run ID: ECD_7_283000 SeqNo: 3858162 PrepDate: 13-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Aroclor 1260 3446 166.6 2766 408 54 - 137 3334 3.31 30 SEO 17

7.77 6.663 0 117 54 - 143 12.51 46.8 30 R 1.6Surr: Decachlorobiphenyl

1030 6.663 0 15500 50 - 140 989.3 4.03 30 S 1.6Surr: Tetrachloro-m-xylene

The following samples were analyzed in this batch: HS16100416-04               HS16100416-05

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108786 Instrument: FID-7 Method: MA EPH

Sample ID: MBLK-108786 Units: mg/Kg Analysis Date: 13-Oct-2016 17:29

Run ID: FID-7_282995 SeqNo: 3858074 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

C9-C18 Aliphatics U 5.00

4.05 4 0 101 40 - 1400.100Surr: 1-Chlorooctadecane

Sample ID: MBLK-108786 Units: mg/Kg Analysis Date: 13-Oct-2016 17:29

Run ID: FID-7_282995 SeqNo: 3857962 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

C11-C22 Aromatics (unadjusted) U 5.00

5.512 4 0 138 40 - 1400.100Surr: 2-Bromonaphthalene

5.423 4 0 136 40 - 1400.100Surr: 2-Fluorobiphenyl

4.163 4 0 104 40 - 1400.100Surr: o-Terphenyl

Sample ID: LCS-108786 Units: mg/Kg Analysis Date: 13-Oct-2016 18:00

Run ID: FID-7_282995 SeqNo: 3858075 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

C9-C18 Aliphatics 35.77 60 0 59.6 40 - 1405.00

3.875 4 0 96.9 40 - 1400.100Surr: 1-Chlorooctadecane

Sample ID: LCS-108786 Units: mg/Kg Analysis Date: 13-Oct-2016 18:00

Run ID: FID-7_282995 SeqNo: 3857963 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

C11-C22 Aromatics (unadjusted) 90.85 170 0 53.4 40 - 1405.00

5.596 4 0 140 40 - 1400.100Surr: 2-Bromonaphthalene

5.433 4 0 136 40 - 1400.100Surr: 2-Fluorobiphenyl

3.757 4 0 93.9 40 - 1400.100Surr: o-Terphenyl

Sample ID: HS16100415-01MS Units: mg/Kg Analysis Date: 13-Oct-2016 19:04

Run ID: FID-7_282995 SeqNo: 3858077 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

C9-C18 Aliphatics 61.73 59.82 19.97 69.8 40 - 1404.99

5.539 3.988 0 139 40 - 1400.0997Surr: 1-Chlorooctadecane

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108786 Instrument: FID-7 Method: MA EPH

Sample ID: HS16100415-01MS Units: mg/Kg Analysis Date: 13-Oct-2016 19:04

Run ID: FID-7_282995 SeqNo: 3857965 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

C11-C22 Aromatics (unadjusted) 112.9 169.5 22.57 53.3 40 - 1404.99

5.329 3.988 0 134 40 - 1400.0997Surr: 2-Bromonaphthalene

4.776 3.988 0 120 40 - 1400.0997Surr: 2-Fluorobiphenyl

3.947 3.988 0 99.0 40 - 1400.0997Surr: o-Terphenyl

Sample ID: HS16100415-01MSD Units: mg/Kg Analysis Date: 13-Oct-2016 19:36

Run ID: FID-7_282995 SeqNo: 3858078 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

C9-C18 Aliphatics 51.01 59.58 19.97 52.1 40 - 140 61.73 19 254.97

4.665 3.972 0 117 40 - 140 5.539 17.1 250.0993Surr: 1-Chlorooctadecane

Sample ID: HS16100415-01MSD Units: mg/Kg Analysis Date: 13-Oct-2016 19:36

Run ID: FID-7_282995 SeqNo: 3857966 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

C11-C22 Aromatics (unadjusted) 95.78 168.8 22.57 43.4 40 - 140 112.9 16.4 254.97

5.045 3.972 0 127 40 - 140 5.329 5.48 250.0993Surr: 2-Bromonaphthalene

4.439 3.972 0 112 40 - 140 4.776 7.33 250.0993Surr: 2-Fluorobiphenyl

3.35 3.972 0 84.3 40 - 140 3.947 16.4 250.0993Surr: o-Terphenyl

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108759 Instrument: ICPMS04 Method: SW6020

Sample ID: MBLK-108759 Units: mg/Kg Analysis Date: 12-Oct-2016 19:38

Run ID: ICPMS04_282839 SeqNo: 3855967 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Arsenic U 0.500

Barium U 0.500

Cadmium U 0.500

Chromium U 0.500

Lead U 0.500

Selenium U 0.500

Silver U 0.500

Sample ID: LCS-108759 Units: mg/Kg Analysis Date: 12-Oct-2016 19:42

Run ID: ICPMS04_282839 SeqNo: 3855968 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Arsenic 8.65 10 0 86.5 80 - 1200.500

Barium 9.267 10 0 92.7 80 - 1200.500

Cadmium 8.961 10 0 89.6 80 - 1200.500

Chromium 8.766 10 0 87.7 80 - 1200.500

Lead 8.953 10 0 89.5 80 - 1200.500

Selenium 8.42 10 0 84.2 80 - 1200.500

Silver 8.73 10 0 87.3 80 - 1200.500

Sample ID: HS16100416-01MS Units: mg/Kg Analysis Date: 12-Oct-2016 20:31

Run ID: ICPMS04_282839 SeqNo: 3855979 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: MRH-BKFL-306

Arsenic 9.6 9.614 2.483 74.0 75 - 125 S 0.481

Barium 88.59 9.614 83.77 50.2 75 - 125 SO 0.481

Cadmium 7.718 9.614 0.09775 79.3 75 - 1250.481

Chromium 11.05 9.614 4.064 72.7 75 - 125 S 0.481

Lead 14.74 9.614 7.433 76.0 75 - 1250.481

Selenium 7.513 9.614 0.4207 73.8 75 - 125 S 0.481

Silver 7.141 9.614 0 74.3 75 - 125 S 0.481

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108759 Instrument: ICPMS04 Method: SW6020

Sample ID: HS16100416-01MSD Units: mg/Kg Analysis Date: 12-Oct-2016 20:35

Run ID: ICPMS04_282839 SeqNo: 3855980 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: MRH-BKFL-306

Arsenic 10.26 9.586 2.483 81.2 75 - 125 9.6 6.68 200.479

Barium 92 9.586 83.77 85.9 75 - 125 88.59 3.77 20 O 0.479

Cadmium 8.658 9.586 0.09775 89.3 75 - 125 7.718 11.5 200.479

Chromium 11.86 9.586 4.064 81.3 75 - 125 11.05 7 200.479

Lead 15.97 9.586 7.433 89.1 75 - 125 14.74 8.02 200.479

Selenium 8.026 9.586 0.4207 79.3 75 - 125 7.513 6.6 200.479

Silver 7.982 9.586 0 83.3 75 - 125 7.141 11.1 200.479

Sample ID: HS16100416-01BS Units: mg/Kg Analysis Date: 12-Oct-2016 20:40

Run ID: ICPMS04_282839 SeqNo: 3855981 PrepDate: 11-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

PDS

Client ID: MRH-BKFL-306

Arsenic 10.69 9.63 2.483 85.2 75 - 1250.482

Barium 92.68 9.63 83.77 92.6 75 - 125 O 0.482

Cadmium 8.638 9.63 0.09775 88.7 75 - 1250.482

Chromium 12.17 9.63 4.064 84.2 75 - 1250.482

Lead 16.15 9.63 7.433 90.5 75 - 1250.482

Selenium 8.393 9.63 0.4207 82.8 75 - 1250.482

Silver 7.444 9.63 0 77.3 75 - 1250.482

Sample ID: HS16100416-01 DIL Units: mg/Kg Analysis Date: 12-Oct-2016 20:17

Run ID: ICPMS04_282839 SeqNo: 3855976 PrepDate: 11-Oct-2016 DF: 5

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %D
%D 
Limit Qual

SD

Client ID: MRH-BKFL-306

Arsenic 2.587 2.483 4.16 102.41

Barium 85.75 83.77 2.37 102.41

Cadmium U 0.09775 0 102.41

Chromium 4.265 4.064 4.94 102.41

Lead 7.993 7.433 7.53 102.41

Selenium 1.104 0.4207 0 10 J 2.41

Silver U 0.01926 0 102.41

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108782 Instrument: HG03 Method: SW7471A

Sample ID: MBLK-108782 Units: ug/Kg Analysis Date: 12-Oct-2016 14:16

Run ID: HG03_282880 SeqNo: 3855533 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Mercury U 3.33

Sample ID: LCS-108782 Units: ug/Kg Analysis Date: 12-Oct-2016 14:17

Run ID: HG03_282880 SeqNo: 3855534 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Mercury 324.8 334.1 0 97.2 85 - 1153.33

Sample ID: HS16100430-02MS Units: ug/Kg Analysis Date: 12-Oct-2016 15:35

Run ID: HG03_282880 SeqNo: 3855556 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Mercury 355.3 359.6 26.75 91.4 85 - 1153.59

Sample ID: HS16100430-02MSD Units: ug/Kg Analysis Date: 12-Oct-2016 15:36

Run ID: HG03_282880 SeqNo: 3855557 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Mercury 357.3 353.1 26.75 93.6 85 - 115 355.3 0.583 203.52

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108781 Instrument: SV-7 Method: SW8270

Sample ID: MBLK-108781 Units: ug/Kg Analysis Date: 12-Oct-2016 11:04

Run ID: SV-7_282925 SeqNo: 3856693 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

1-Methylnaphthalene U 3.3

2-Methylnaphthalene U 3.3

Benz(a)anthracene U 3.3

Benzo(a)pyrene U 3.3

Benzo(b)fluoranthene U 3.3

Benzo(k)fluoranthene U 3.3

Chrysene U 3.3

Dibenz(a,h)anthracene U 3.3

Indeno(1,2,3-cd)pyrene U 3.3

118.9 167 0 71.2 36 - 1260Surr: 2,4,6-Tribromophenol

132.2 167 0 79.2 43 - 1250Surr: 2-Fluorobiphenyl

150.4 167 0 90.1 37 - 1250Surr: 2-Fluorophenol

133.4 167 0 79.9 32 - 1250Surr: 4-Terphenyl-d14

144.3 167 0 86.4 37 - 1250Surr: Nitrobenzene-d5

161.1 167 0 96.5 40 - 1250Surr: Phenol-d6

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108781 Instrument: SV-7 Method: SW8270

Sample ID: LCS-108781 Units: ug/Kg Analysis Date: 12-Oct-2016 11:23

Run ID: SV-7_282925 SeqNo: 3856694 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

1-Methylnaphthalene 119.1 167 0 71.3 50 - 1203.3

2-Methylnaphthalene 118.2 167 0 70.8 50 - 1203.3

Benz(a)anthracene 115.9 167 0 69.4 50 - 1313.3

Benzo(a)pyrene 118.5 167 0 70.9 50 - 1303.3

Benzo(b)fluoranthene 136.6 167 0 81.8 50 - 1373.3

Benzo(k)fluoranthene 123.8 167 0 74.1 50 - 1433.3

Chrysene 118.8 167 0 71.1 50 - 1303.3

Dibenz(a,h)anthracene 130.8 167 0 78.3 50 - 1303.3

Indeno(1,2,3-cd)pyrene 136.2 167 0 81.6 45 - 1393.3

108.4 167 0 64.9 36 - 1260Surr: 2,4,6-Tribromophenol

125.3 167 0 75.0 43 - 1250Surr: 2-Fluorobiphenyl

145.5 167 0 87.1 37 - 1250Surr: 2-Fluorophenol

125.3 167 0 75.1 32 - 1250Surr: 4-Terphenyl-d14

138.6 167 0 83.0 37 - 1250Surr: Nitrobenzene-d5

145.5 167 0 87.1 40 - 1250Surr: Phenol-d6

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108781 Instrument: SV-7 Method: SW8270

Sample ID: HS16100416-01MS Units: ug/Kg Analysis Date: 12-Oct-2016 15:16

Run ID: SV-7_282925 SeqNo: 3856696 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID: MRH-BKFL-306

1-Methylnaphthalene 102.2 166.9 0 61.2 50 - 1203.3

2-Methylnaphthalene 103.9 166.9 0 62.2 50 - 1203.3

Benz(a)anthracene 140.4 166.9 0 84.1 50 - 1313.3

Benzo(a)pyrene 135.6 166.9 0 81.2 50 - 1303.3

Benzo(b)fluoranthene 158.1 166.9 0 94.7 50 - 1373.3

Benzo(k)fluoranthene 139.3 166.9 0 83.4 50 - 1433.3

Chrysene 131.9 166.9 0 79.0 50 - 1303.3

Dibenz(a,h)anthracene 150.1 166.9 0 89.9 50 - 1303.3

Indeno(1,2,3-cd)pyrene 156 166.9 0 93.5 45 - 1393.3

118.2 166.9 0 70.8 36 - 1260Surr: 2,4,6-Tribromophenol

101.4 166.9 0 60.7 43 - 1250Surr: 2-Fluorobiphenyl

99.59 166.9 0 59.7 37 - 1250Surr: 2-Fluorophenol

133.2 166.9 0 79.8 32 - 1250Surr: 4-Terphenyl-d14

112.5 166.9 0 67.4 37 - 1250Surr: Nitrobenzene-d5

123.9 166.9 0 74.2 40 - 1250Surr: Phenol-d6

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: 108781 Instrument: SV-7 Method: SW8270

Sample ID: HS16100416-01MSD Units: ug/Kg Analysis Date: 12-Oct-2016 15:36

Run ID: SV-7_282925 SeqNo: 3856703 PrepDate: 12-Oct-2016 DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID: MRH-BKFL-306

1-Methylnaphthalene 123.6 166.8 0 74.1 50 - 120 102.2 18.9 303.3

2-Methylnaphthalene 118.3 166.8 0 70.9 50 - 120 103.9 13 303.3

Benz(a)anthracene 137.7 166.8 0 82.6 50 - 131 140.4 1.9 303.3

Benzo(a)pyrene 140.9 166.8 0 84.4 50 - 130 135.6 3.79 303.3

Benzo(b)fluoranthene 160.2 166.8 0 96.0 50 - 137 158.1 1.32 303.3

Benzo(k)fluoranthene 146.1 166.8 0 87.6 50 - 143 139.3 4.78 303.3

Chrysene 133.7 166.8 0 80.2 50 - 130 131.9 1.34 303.3

Dibenz(a,h)anthracene 157.4 166.8 0 94.3 50 - 130 150.1 4.71 303.3

Indeno(1,2,3-cd)pyrene 156.7 166.8 0 93.9 45 - 139 156 0.459 303.3

116.8 166.8 0 70.0 36 - 126 118.2 1.22 300Surr: 2,4,6-Tribromophenol

121.2 166.8 0 72.6 43 - 125 101.4 17.8 300Surr: 2-Fluorobiphenyl

132.8 166.8 0 79.6 37 - 125 99.59 28.6 300Surr: 2-Fluorophenol

132.4 166.8 0 79.4 32 - 125 133.2 0.569 300Surr: 4-Terphenyl-d14

132.4 166.8 0 79.3 37 - 125 112.5 16.2 300Surr: Nitrobenzene-d5

138.6 166.8 0 83.1 40 - 125 123.9 11.2 300Surr: Phenol-d6

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: R282834 Instrument: VOA6 Method: SW8260

Sample ID: VBLKW-161011 Units: ug/L Analysis Date: 11-Oct-2016 12:35

Run ID: VOA6_282834 SeqNo: 3854766 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Benzene U 5.0

Methylene chloride U 10

Naphthalene U 5.0

Trichloroethene U 5.0

44.01 50 0 88.0 70 - 1250Surr: 1,2-Dichloroethane-d4

44.43 50 0 88.9 72 - 1250Surr: 4-Bromofluorobenzene

51.18 50 0 102 71 - 1250Surr: Dibromofluoromethane

48.78 50 0 97.6 75 - 1250Surr: Toluene-d8

Sample ID: VLCSW-161011 Units: ug/L Analysis Date: 11-Oct-2016 11:47

Run ID: VOA6_282834 SeqNo: 3854765 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Benzene 51.15 50 0 102 73 - 1215.0

Methylene chloride 46.14 50 0 92.3 65 - 13310

Naphthalene 40.74 50 0 81.5 65 - 1355.0

Trichloroethene 54.24 50 0 108 80 - 1205.0

44.02 50 0 88.0 70 - 1250Surr: 1,2-Dichloroethane-d4

45.97 50 0 91.9 72 - 1250Surr: 4-Bromofluorobenzene

50.38 50 0 101 71 - 1250Surr: Dibromofluoromethane

48.89 50 0 97.8 75 - 1250Surr: Toluene-d8

Sample ID: HS16100296-01MS Units: ug/L Analysis Date: 11-Oct-2016 16:33

Run ID: VOA6_282834 SeqNo: 3854768 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Benzene 58.88 50 0 118 73 - 1215.0

Methylene chloride 44.92 50 0 89.8 65 - 13310

Naphthalene 38.07 50 0 76.1 65 - 1355.0

Trichloroethene 51.98 50 0 104 80 - 1205.0

43.81 50 0 87.6 70 - 1250Surr: 1,2-Dichloroethane-d4

46.22 50 0 92.4 72 - 1250Surr: 4-Bromofluorobenzene

50.26 50 0 101 71 - 1250Surr: Dibromofluoromethane

49.31 50 0 98.6 75 - 1250Surr: Toluene-d8

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: R282834 Instrument: VOA6 Method: SW8260

Sample ID: HS16100296-01MSD Units: ug/L Analysis Date: 11-Oct-2016 16:57

Run ID: VOA6_282834 SeqNo: 3854769 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Benzene 53.78 50 0 108 73 - 121 58.88 9.05 205.0

Methylene chloride 45.84 50 0 91.7 65 - 133 44.92 2.02 2010

Naphthalene 43.39 50 0 86.8 65 - 135 38.07 13.1 205.0

Trichloroethene 53.06 50 0 106 80 - 120 51.98 2.06 205.0

42.82 50 0 85.6 70 - 125 43.81 2.3 200Surr: 1,2-Dichloroethane-d4

45.33 50 0 90.7 72 - 125 46.22 1.93 200Surr: 4-Bromofluorobenzene

49.89 50 0 99.8 71 - 125 50.26 0.738 200Surr: Dibromofluoromethane

48.42 50 0 96.8 75 - 125 49.31 1.82 200Surr: Toluene-d8

The following samples were analyzed in this batch: HS16100416-08

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.

35 of 44



Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: R282848 Instrument: VOA5 Method: SW8260

Sample ID: VBLKS2-101116 Units: ug/Kg Analysis Date: 11-Oct-2016 22:23

Run ID: VOA5_282848 SeqNo: 3855044 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MBLK

Client ID:

Benzene U 5.0

Methylene chloride U 10

Naphthalene U 5.0

Trichloroethene U 5.0

52.2 50 0 104 70 - 1280Surr: 1,2-Dichloroethane-d4

51.49 50 0 103 73 - 1260Surr: 4-Bromofluorobenzene

53.52 50 0 107 71 - 1280Surr: Dibromofluoromethane

51.08 50 0 102 73 - 1270Surr: Toluene-d8

Sample ID: VLCSS2-101116 Units: ug/Kg Analysis Date: 11-Oct-2016 21:37

Run ID: VOA5_282848 SeqNo: 3855043 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

LCS

Client ID:

Benzene 47.35 50 0 94.7 79 - 1225.0

Methylene chloride 54.4 50 0 109 65 - 13010

Naphthalene 54.13 50 0 108 71 - 1285.0

Trichloroethene 46.81 50 0 93.6 75 - 1235.0

48.01 50 0 96.0 70 - 1280Surr: 1,2-Dichloroethane-d4

52.43 50 0 105 73 - 1260Surr: 4-Bromofluorobenzene

49.79 50 0 99.6 71 - 1280Surr: Dibromofluoromethane

51.5 50 0 103 73 - 1270Surr: Toluene-d8

Sample ID: HS16100415-01MS Units: ug/Kg Analysis Date: 11-Oct-2016 23:10

Run ID: VOA5_282848 SeqNo: 3855046 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MS

Client ID:

Benzene 29.25 49.5 0 59.1 79 - 122 S 5.0

Methylene chloride 33.87 49.5 0 68.4 65 - 1309.9

Naphthalene 5.976 49.5 0 12.1 71 - 128 S 5.0

Trichloroethene 24.11 49.5 0 48.7 75 - 123 S 5.0

46.97 49.5 0 94.9 70 - 1280Surr: 1,2-Dichloroethane-d4

48.27 49.5 0 97.5 73 - 1260Surr: 4-Bromofluorobenzene

49.66 49.5 0 100 71 - 1280Surr: Dibromofluoromethane

55.92 49.5 0 113 73 - 1270Surr: Toluene-d8

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: R282848 Instrument: VOA5 Method: SW8260

Sample ID: HS16100415-01MSD Units: ug/Kg Analysis Date: 11-Oct-2016 23:33

Run ID: VOA5_282848 SeqNo: 3855047 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

MSD

Client ID:

Benzene 32.2 50.5 0 63.8 79 - 122 29.25 0 30 S 5.0

Methylene chloride 39.78 50.5 0 78.8 65 - 130 33.87 0 3010

Naphthalene 6.538 50.5 0 12.9 71 - 128 5.976 0 30 S 5.0

Trichloroethene 26.84 50.5 0 53.1 75 - 123 24.11 0 30 S 5.0

55.77 50.5 0 110 70 - 128 46.97 0 300Surr: 1,2-Dichloroethane-d4

51.67 50.5 0 102 73 - 126 48.27 0 300Surr: 4-Bromofluorobenzene

57.13 50.5 0 113 71 - 128 49.66 0 300Surr: Dibromofluoromethane

54.97 50.5 0 109 73 - 127 55.92 0 300Surr: Toluene-d8

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Client:
Project:

Trihydro
Milwaukee Roundhouse MRH-Phase 2

WorkOrder: HS16100416

QC BATCH REPORT

Batch ID: R282829 Instrument: Balance1 Method: SW3550

Sample ID: HS16100416-07DUP Units: wt% Analysis Date: 11-Oct-2016 11:45

Run ID: Balance1_282829 SeqNo: 3854593 PrepDate: DF: 1

Analyte SPK ValPQLResult
SPK Ref 

Value %REC
Control 

Limit
RPD Ref 

Value %RPD
RPD 
Limit Qual

DUP

Client ID: BD-20161010-01

Percent Moisture 10.3 9.67 6.31 200.0100

The following samples were analyzed in this batch: HS16100416-01               HS16100416-02               HS16100416-03               HS16100416-04               
HS16100416-05               HS16100416-06               HS16100416-07

ALS Group USA, Corp Date: 14-Oct-16

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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QUALIFIERS, 
ACRONYMS, UNITS

Client:
Project:
WorkOrder:

Trihydro
Milwaukee Roundhouse MRH-Phase 2
HS16100416

Qualifier Description
* Value exceeds Regulatory Limit

a Not accredited

B Analyte detected in the associated Method Blank above the Reporting Limit

E Value above quantitation range

H Analyzed outside of Holding Time

J Analyte detected below quantitation limit

M Manually integrated,  see raw data for justification

n Not offered for accreditation

ND Not Detected at the Reporting Limit

O Sample amount is > 4 times amount spiked

P Dual Column results percent difference > 40%

R RPD above laboratory control limit

S Spike Recovery outside laboratory control limits

U Analyzed but not detected above the MDL/SDL

Acronym Description
DCS Detectability Check Study

DUP Method Duplicate

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

PDS Post Digestion Spike

PQL Practical Quantitaion Limit

SD Serial Dilution

SDL Sample Detection Limit

TRRP Texas Risk Reduction Program

Unit Reported Description
mg/Kg-dry Milligrams per Kilogram- Dry weight corrected

mg/L Milligrams per Liter

ALS Group USA, Corp Date: 14-Oct-16
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CERTIFICATIONS,ACCREDITATIONS & LICENSES

   Agency    Number    Expire Date

 Arkansas  16-022-1  27-Mar-2017

 California  2919 2016-2018  31-Jul-2018

 Illinois  003872  09-May-2017

 Kansas  E-10352 2016-2017  31-Jul-2017

 Kentucky  96 2016-2017  30-Apr-2017

 Louisiana  03087 2016-2017  30-Jun-2017

 North Carolina  624 - 2016  31-Dec-2016

 North Dakota  R193 2016-2017  30-Apr-2017

 Oklahoma  2016-122  31-Aug-2017

 Texas  TX104704231-16-17  30-Apr-2017

14-Oct-16Date: ALS Group USA, Corp
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Client: Trihydro

Work Order: HS16100416
Project: Milwaukee Roundhouse MRH-Phase 2 SAMPLE TRACKING

Lab Samp ID Client Sample ID Action Date Person New Location

HS16100416-01 MRH-BKFL-306 Login 10/11/2016 11:00:34 AM PMG VW-2

HS16100416-01 MRH-BKFL-306 Login 10/11/2016 11:00:34 AM PMG 11D

HS16100416-02 MRH-BKFL-307 Login 10/11/2016 11:07:09 AM PMG VW-2

HS16100416-02 MRH-BKFL-307 Login 10/11/2016 11:07:09 AM PMG 11D

HS16100416-03 MRH-BKFL-308 Login 10/11/2016 11:07:09 AM PMG VW-2

HS16100416-03 MRH-BKFL-308 Login 10/11/2016 11:07:09 AM PMG 11D

HS16100416-04 MRH-BKFL-309 Login 10/11/2016 11:07:09 AM PMG VW-2

HS16100416-04 MRH-BKFL-309 Login 10/11/2016 11:07:09 AM PMG 11D

HS16100416-05 MRH-BKFL-TS-400 (0-0.5) Login 10/11/2016 11:07:10 AM PMG VW-2

HS16100416-05 MRH-BKFL-TS-400 (0-0.5) Login 10/11/2016 11:07:10 AM PMG 11D

HS16100416-06 MRH-BKFL-TS-401 (0-0.5) Login 10/11/2016 11:07:10 AM PMG VW-2

HS16100416-06 MRH-BKFL-TS-401 (0-0.5) Login 10/11/2016 11:07:10 AM PMG 11D

HS16100416-07 BD-20161010-01 Login 10/11/2016 11:07:10 AM PMG VW-2

HS16100416-07 BD-20161010-01 Login 10/11/2016 11:07:10 AM PMG 11D

HS16100416-08 TB-20161010-01 Login 10/11/2016 11:07:40 AM PMG VW-3

HS16100416-01 MRH-BKFL-306 Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-02 MRH-BKFL-307 Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-03 MRH-BKFL-308 Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-04 MRH-BKFL-309 Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-05 MRH-BKFL-TS-400 (0-0.5) Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-06 MRH-BKFL-TS-401 (0-0.5) Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-07 BD-20161010-01 Return 10/11/2016 1:18:51 PM PVL 11D

HS16100416-01 MRH-BKFL-306 Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-02 MRH-BKFL-307 Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-03 MRH-BKFL-308 Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-04 MRH-BKFL-309 Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-05 MRH-BKFL-TS-400 (0-0.5) Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-06 MRH-BKFL-TS-401 (0-0.5) Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-07 BD-20161010-01 Out 10/12/2016 9:07:41 AM JCJ METPREP

HS16100416-01 MRH-BKFL-306 Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-02 MRH-BKFL-307 Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-03 MRH-BKFL-308 Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-04 MRH-BKFL-309 Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-05 MRH-BKFL-TS-400 (0-0.5) Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-06 MRH-BKFL-TS-401 (0-0.5) Return 10/12/2016 9:09:56 AM JCJ 11D

HS16100416-07 BD-20161010-01 Return 10/12/2016 9:09:56 AM JCJ 11D

ALS Group USA, Corp 14-Oct-16Date: 
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Jared R. Makan

11-Oct-2016 08:35Date/Time Received:

HS16100416

Trihydro Helena

Work Order:

Client Name:

      Sample Receipt Checklist

Received by:

Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?

Container/Temp Blank temperature in compliance?

Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):

Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?

pH adjusted by:

Login Notes:

No Not Present

Yes No Not Present

Yes No Not Present

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

2.1c/2.6c U/C IR5
24545
10/11/16 1140

Yes No No VOA vials submitted

Yes No N/A

Yes No N/A

Checklist completed by: Paresh M. Giga
DateeSignatureDateeSignature

11-Oct-201611-Oct-2016

FedExSoil/Water Carrier name:Matrices:

Reviewed by: Bernadette A. Fini

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

Corrective Action:

Yes

NoYesTX1005 solids received in hermetically sealed vials? N/A

ALS Group USA, Corp 14-Oct-16Date: 
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Location ID Date Sampled al PAH TEQ (mg/kg- WHO 2005 Toxicity Equivalence Quotient (ng/kg)
DIAP-3-S-East (0-2 ft) 11/12/16 -- 42
DIAP-3-S-East (0-2 ft) 11/12/16 0.1421 --
DIAP-3-S-North (0-2 ft) 11/12/16 -- 15
DIAP-3-S-North (0-2 ft) 11/12/16 0.0285853 --
DIAP-3-S-West (0-2 ft) 11/12/16 -- 6.7
DIAP-3-S-West (0-2 ft) 11/12/16 0.03578 --

DIAP-3-S-West (0-2 ft) Dup 11/12/16 -- 8.9
DIAP-3-S-West (0-2 ft) Dup 11/12/16 0.0286101 --

DIAP-S-EAST (0-2 ft) 07/11/16 -- 440
DIAP-S-EAST (0-2 ft) 07/11/16 0.082839 --

DIAP-S-South-01 (0-2 ft) 09/12/16 -- 23
DIAP-S-South-01 (0-2 ft) 09/12/16 0.00404425 --
DIAP-S-WEST (0-2 ft) 07/11/16 -- 17
DIAP-S-WEST (0-2 ft) 07/11/16 0.0138121 --

, Residential Direct Contact SSSL 0.1 34.4
, Construction Direct Contact SSSL NA 455
, Leaching to Groundwater SSSL NA 66.64
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Total PAH TEQ d_Total PAH TEQ WHO d_WHO
0.1421 1 42 1

0.0285853 1 15 1
0.03578 1 6.7 1

0.082839 1 440 1
0.00404425 1 23 1
0.0138121 1 17 1

0.1 1 34.4 1
455 1

66.64 1
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From File   DIAMOND P_IN.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.16/14/2017 11:12:48 AM

General Statistics

Total Number of Observations       7 Number of Distinct Observations       7

Number of Bootstrap Operations   2000

Total PAH TEQ

Maximum       0.142 Median      0.0358

SD      0.0511 Std. Error of Mean      0.0193

Number of Missing Observations       0

Minimum     0.00404 Mean      0.0582

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Coefficient of Variation       0.879 Skewness       0.693

Lilliefors Test Statistic       0.241 Lilliefors GOF Test

5% Lilliefors Critical Value       0.304 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Data appear Normal at 5% Significance Level

   95% Student's-t UCL      0.0957    95% Adjusted-CLT UCL (Chen-1995)      0.0954

   95% Modified-t UCL (Johnson-1978)      0.0966

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.726 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.189 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.211 Anderson-Darling Gamma GOF Test

5% K-S Critical Value       0.319 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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Gamma Statistics

k hat (MLE)       1.134 k star (bias corrected MLE)       0.743

MLE Mean (bias corrected)      0.0582 MLE Sd (bias corrected)      0.0675

Approximate Chi Square Value (0.05)       4.199

Theta hat (MLE)      0.0513 Theta star (bias corrected MLE)      0.0782

nu hat (MLE)      15.88 nu star (bias corrected)      10.41

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.144    95% Adjusted Gamma UCL (use when n<50)       0.196

Adjusted Level of Significance      0.0158 Adjusted Chi Square Value       3.095

5% Shapiro Wilk Critical Value       0.803 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -5.51 Mean of logged Data     -3.346

5% Lilliefors Critical Value       0.304 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL       0.735    90% Chebyshev (MVUE) UCL       0.158

Maximum of Logged Data     -1.951 SD of logged Data       1.25

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.2  97.5% Chebyshev (MVUE) UCL       0.258

   99% Chebyshev (MVUE) UCL       0.372

   95% Hall's Bootstrap UCL      0.0893    95% Percentile Bootstrap UCL      0.0913

   95% BCA Bootstrap UCL      0.0885

   95% CLT UCL      0.0899    95% Jackknife UCL      0.0957

   95% Standard Bootstrap UCL      0.0884    95% Bootstrap-t UCL       0.105

Suggested UCL to Use

95% Student's-t UCL      0.0957

   90% Chebyshev(Mean, Sd) UCL       0.116    95% Chebyshev(Mean, Sd) UCL       0.142

 97.5% Chebyshev(Mean, Sd) UCL       0.179    99% Chebyshev(Mean, Sd) UCL       0.25

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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WHO

General Statistics

Minimum       8.9 Mean    122.4

Maximum    455 Median      34.4

Total Number of Observations       9 Number of Distinct Observations       9

Number of Missing Observations       0

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

SD    185.1 Std. Error of Mean      61.71

Coefficient of Variation       1.512 Skewness       1.585

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.396 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.619 Shapiro Wilk GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    237.2    95% Adjusted-CLT UCL (Chen-1995)    258.8

5% Lilliefors Critical Value       0.274 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.962 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    242.6

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.633 k star (bias corrected MLE)       0.496

K-S Test Statistic       0.278 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.292 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)    122.4 MLE Sd (bias corrected)    173.9

Approximate Chi Square Value (0.05)       3.281

Theta hat (MLE)    193.6 Theta star (bias corrected MLE)    247

nu hat (MLE)      11.39 nu star (bias corrected)       8.924

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       2.602
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    333    95% Adjusted Gamma UCL (use when n<50)    419.9

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.195 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.874 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       2.186 Mean of logged Data       3.838

5% Lilliefors Critical Value       0.274 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL   1045    90% Chebyshev (MVUE) UCL    260.7

Maximum of Logged Data       6.12 SD of logged Data       1.414

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    330.8  97.5% Chebyshev (MVUE) UCL    428.2

   99% Chebyshev (MVUE) UCL    619.5

   95% Hall's Bootstrap UCL   1005    95% Percentile Bootstrap UCL    218.7

   95% BCA Bootstrap UCL    259.5

   95% CLT UCL    223.9    95% Jackknife UCL    237.2

   95% Standard Bootstrap UCL    218.9    95% Bootstrap-t UCL   1102

Suggested UCL to Use

95% Adjusted Gamma UCL    419.9

   90% Chebyshev(Mean, Sd) UCL    307.6    95% Chebyshev(Mean, Sd) UCL    391.4

 97.5% Chebyshev(Mean, Sd) UCL    507.8    99% Chebyshev(Mean, Sd) UCL    736.5

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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ANALYTE
NUMBER

OF
SAMPLES

PERCENT
DETECTED

SAMPLE
MEAN

STANDARD
DEVIATION

MINIMUM
DETECT

MAXIMUM
DETECT

DATA
DISTRIBUTION

95%
UCL

PAH TEQ, Total 7 100% 0.0582 0.0511 0.00404 0.142 Normal 0.0957
WHO 9 100% 122.4 185.1 8.9 455 Approximate Gamma 419.9

Note: All values given in units og mg/kg
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