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1.0 INTRODUCTION 
 

 

This 2nd Revised Task J Surface Soil Supplemental Investigation Report (Revised Task J 

SI Report) has been prepared by Kennedy/Jenks Consultants on behalf of BNSF 

Railway Company (BNSF) for the Burlington Northern Livingston Shop Complex 

(Facility) (see Figure 1).  The Task J supplemental investigation (SI) was conducted in a 

manner consistent with: “Task J: Surface Soil Polynuclear Aromatic Hydrocarbon (PAH) 

and Surface Soil Petroleum Investigation” of the Statement of Work for Spring 2005 

Activities dated August 2005 (Spring 2005 SOW) [Montana Department of 

Environmental Quality (DEQ) 2005a]; the Final Task J Supplemental Investigation Work 

Plan for Surface Soil prepared by DEQ (Task J SI Work Plan – DEQ Version) (DEQ 

2005b); and, additional directives and clarifications issued by DEQ between June and 

October 2010, and October and November 2011 (see Table 1 and Section 4.0).  The 

Task J SI was performed at the direction, and under the supervision, of DEQ.  In its letter 

to BNSF dated 8 March 2012 (DEQ 2012), DEQ determined that the Task J activities 

described in the Spring 2005 SOW have been completed.   

 

The Record of Decision (ROD) (DEQ 2001) identifies carcinogenic polynuclear aromatic 

hydrocarbons (cPAHs) as chemicals of concern (COCs) in surface soil at the Facility.  

The following seven (7) PAHs, addressed by the ROD, have been classified by the 

U.S. Environmental Protection Agency (EPA) as “probable human carcinogens” 

(i.e., EPA Class B2): benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; 

benzo(k)fluoranthene; chrysene; dibenz(a,h)anthracene; and indeno(1,2,3-cd)pyrene.  

Non-carcinogenic PAHs were also detected in surface soil during previous investigations 

at the Livingston railyard, but the detected concentrations did not exceed screening 

levels; therefore, non-carcinogenic PAHs are not COCs at the Facility.  As described in 

the Spring 2005 SOW, surface soil was not analyzed for petroleum hydrocarbons during 

the remedial investigation (RI).  Since the RI, methods to quantify risk(s) from petroleum 

hydrocarbon-containing soil have become available, and DEQ has determined that 

petroleum hydrocarbon-containing soil at certain levels poses an unacceptable risk to 

human health and the environment (DEQ 2005a).   



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 1-2 12096021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

 

A summary of the Task J SI work performed is provided in Table 1.  During the 

Task J SI, surface soil samples were collected from the upper 2 feet of soil at the 

Livingston railyard.  As required by DEQ, samples were also collected of the ballast 

material within the engineered track structure.  The following discrete and composite 

samples (including duplicates) were collected from 0 to 6 inches below ground surface 

(bgs) and 18 to 24 inches bgs and analyzed for PAHs, extractable petroleum 

hydrocarbons (EPH), volatile petroleum hydrocarbons (VPH), and lead1: 

 

 Soil Ballast 

 Discrete Composite 
Total 

Analyses Discrete Composite 
Total 

Analyses 

Work Plan Areas 1 to 9 (0-6 inches)     
PAHs 51 10 61 1 0 1 
EPH 51 10 61 1 0 1 
EPH Fractions 38 2 40 0 0 0 
VPH 29 2 31 0 0 0 
Lead 10 2 12 0 0 0 
Work Plan Areas 1 to 9 (18-24 inches)     
PAHs 11 0 11 0 0 0 
EPH 11 0 11 0 0 0 
EPH Fractions 2 0 2 0 0 0 
VPH 5 0 5 0 0 0 
Lead 2 0 2 0 0 0 
DEQ Exposure Areas (B through G) (0-6 inches)    
PAHs 5 122 127 10 3 13 
EPH 5 92 97 11 3 14 
EPH Fractions 3 44 47 4 1 5 
VPH 0 8 8 0 0 0 
Lead 2 48 50 0 0 0 
DEQ Exposure Areas (B through G) (18-24 inches)  
PAHs 16 0 16 0 0 0 
EPH 16 0 16 0 0 0 
EPH Fractions 1 8 9 0 0 0 
VPH 2 0 2 0 0 0 
Lead 4 0 4 0 0 0 

                                                
1 Lead was added to the Task J SI sampling program by DEQ in June 2010.  See Section 1.1.1. 
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 Soil Ballast 

 Discrete Composite 
Total 

Analyses Discrete Composite 
Total 

Analyses 

DEQ Exposure Area H (0-6 inches)     
Lead 0 65 65 0 0 0 
PAHs 0 8 8 0 0 0 

 

 

1.1 DESCRIPTION OF TASK J 
 

Task J addresses the SI portion of the ROD selected remedy for cPAHs and petroleum 

hydrocarbons in surface soil at the Facility.  Task J is specific to the Livingston railyard.  

The Livingston railyard includes the Former Passenger Depot/Judson Park area but 

excludes the former C & P Packing property (see Figure 2).   

 

Based on previous investigations, some surface soil at the Livingston railyard contains 

total cPAHs at concentrations exceeding the ROD cleanup level.  As previously stated, 

surface soil was not analyzed for petroleum compounds during the previous 

investigations, and petroleum hydrocarbons were not identified as a COC for surface soil 

in the RI report (Envirocon 1994).  Task J requires supplemental investigation of surface 

soil at the Livingston railyard for both cPAHs and petroleum hydrocarbons.   

 

A baseline risk assessment (BRA) (Camp Dresser & McKee 1993) was performed by 

Camp Dresser & McKee in 1993 at the direction of DEQ.  The BRA evaluated risks 

resulting from exposure to surface soil for commercial/industrial workers and 

trespassers.  The exposure area established for commercial/industrial workers in the 

BRA is the central area of the Livingston railyard where most of the ongoing work 

activities are expected to occur.  The exposure area established for trespassers in the 

BRA is the eastern portion of the Livingston railyard, which is more open and away from 

routine railyard work activities.  The ROD cleanup level for total cPAHs was derived from 

the BRA (Section VII of the ROD).  In 2010, DEQ determined that it was appropriate to 

review the exposure areas described in the BRA and made changes based upon the 

populations it considered likely to be exposed (DEQ 2010a).  As a result, DEQ divided 

the Livingston railyard into eight exposure areas (Area A through H) (see Figure 3).  
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According to DEQ, the eight new exposure areas are based on “current and reasonably 

anticipated future uses of the different areas and the fact that not all of the railyard 

property is used in the same manner by the same entities”.  A summary of DEQ-defined 

exposure areas, as presented by DEQ, is provided in Table 2. 

 

In accordance with the Spring 2005 SOW, BNSF must adhere to the total cPAH cleanup 

level identified in Table 1 of the ROD that was derived from the BRA.  The cleanup 

levels for petroleum hydrocarbons in surface soil will be those listed in DEQ’s risk-based 

corrective action (RBCA) guidance (see Section 3.0).  DEQ stated that if it is necessary 

to develop site-specific cleanup levels for petroleum hydrocarbons, DEQ will develop 

them (DEQ 2011); however, following the sampling conducted in 2010 and 2011, DEQ 

determined that site-specific cleanup levels for petroleum hydrocarbons would not be 

necessary since none of the sample results exceeded current September 2009 risk-

based screening levels (RBSLs) (DEQ 2009).  In its 8 March 2012 letter to BNSF, DEQ 

required an evaluation of remedial alternatives to be provided in the Revised Task J SI 

Report and this evaluation must include cleanup levels for DEQ approval.  During 

discussions with Kennedy/Jenks Consultants, DEQ indicated that it was appropriate for 

BNSF to propose the current RBSLs as the cleanup levels for petroleum hydrocarbons.  

 

The Spring 2005 SOW requires that BNSF conduct Task J SI activities in compliance 

with a DEQ-approved SI work plan (see Section 1.2).  The Spring 2005 SOW further 

requires that following completion of SI activities, BNSF prepare an SI report 

summarizing the results of the surface soil investigation.  In its letter to BNSF dated 

8 March 2012, DEQ determined that the Task J activities described in the Spring 2005 

SOW are complete. 

 

According to the Spring 2005 SOW, if cPAHs and/or petroleum hydrocarbons are 

present in surface soil at the Livingston railyard above ROD cleanup levels or RBCA 

Tier 1 screening levels, respectively, the SI report must address whether interim 

measures are warranted to protect the health and safety of railyard workers and/or other 

workers who might be exposed to the soil prior to remedial action.   
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DEQ’s letter dated 14 October 2011, states the SI report must also address “whether to 

conduct a soil removal action or perform a feasibility study (FS) or engineering 

evaluation/cost analysis (EE/CA) to evaluate alternative remedial action(s) in 

accordance with the ROD.”  Based upon its letter to BNSF dated 8 March 2012 and a 

subsequent conference call with BNSF on 11 April 2012, DEQ determined that the 

incorporation of “an evaluation of surface soil remedial alternatives and presentation of a 

proposed remedial alternative (including proposed cleanup levels, as appropriate) in the 

Revised Task J SI Report would satisfy ROD requirements and allow for expeditious 

remediation of surface soil at the Facility.   

 

 

1.1.1 Task K 
 

In June 2010, DEQ merged Task K sampling of lead in surface soil with the Task J SI.  

The ROD-selected remedy for Task K: Groundwater and Soil Lead Investigation (which 

was not included in the Spring 2005 SOW) requires, among other things, soil sampling 

to evaluate the extent of lead in surface and subsurface soil at the Facility.  DEQ 

determined it was appropriate to combine the Task K surface soil sampling with the 

Task J surface soil sampling activities. 

 

Table 1 of the ROD identifies a screening level for lead found in EPA’s 

Recommendations of the Technical Review Workgroup for Lead for an Interim Approach 

to Assessing Risks Associated with Adult Exposures to Lead in Soil (EPA 1996) 

including use of the Technical Review Workgroup (TRW) memorandum dated April 1999 

(EPA 1999).  In accordance with the ROD, the cleanup level for lead will be the 

screening level, unless alternate site-specific cleanup levels are calculated and accepted 

by DEQ. 
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1.2 INVESTIGATIVE AND REGULATORY BACKGROUND 
 

Surface soil samples were initially collected in 1991 at the Facility as part of the Listing 

Site Inspection (LSI).  Ecology & Environment, Inc. of Denver, Colorado, performed the 

LSI sampling on behalf of the EPA.  URS Consultants, Inc., of Englewood, Colorado, 

was then tasked by the EPA to compile the LSI data into an Analytical Results Report 

(URS Consultants 1992) to assist in ranking the Facility in accordance with the EPA 

Hazard Ranking System.  Envirocon, Inc. of Missoula, Montana, performed additional 

surface soil sampling in 1992 as part of the RI (Envirocon 1992; 1994).  A summary of 

previous surface soil investigations is presented in the Task J SI Work Plan – DEQ 

Version.  Data from previous investigations pertinent to the Task J sampling program 

have been included in this report. 

 

Remedial investigations and feasibility studies (RI/FSs) were conducted at the Facility by 

Envirocon, Inc. between 1989 and 1998 (Envirocon 1994; 1998a,b).  Based on the RI/FS 

findings, and the Administrative Record including the BRA, the Proposed Plan, public 

comments (including those from potentially liable persons), and other related 

information, DEQ evaluated and selected a remedy for the Facility.  On 7 September 

2001, DEQ issued the ROD.  The ROD contains screening levels and cleanup levels for 

known COCs at the Facility and outlines the selected remedy.  

 

In May 2002, DEQ sent a Draft Statement of Work for Remedial Design/Remedial Action 

(Draft SOW) for the Facility to BNSF.  Shortly thereafter, BNSF and DEQ met to 

negotiate proposed modifications to the Draft SOW.  The Draft SOW identified 15 tasks 

to implement the selected remedy.  A revised version of the Draft SOW was issued in 

September 2004, but was not finalized.  DEQ and BNSF subsequently negotiated the 

Spring 2005 SOW to address requirements of, and activities for, initiating DEQ-identified 

high priority components of the selected remedy.  Task J was one of the DEQ-identified 

high priority tasks included in the Spring 2005 SOW.   

 

The Spring 2005 SOW was finalized in August 2005; however, in order to expedite work 

at the Facility, BNSF agreed to submit a draft Task J Supplemental Investigation Work 
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Plan for Surface Soil (draft Task J SI Work Plan) to DEQ for review and approval by 

31 May 2005, while the Spring 2005 SOW was being negotiated.  A Final Task J 

Supplemental Investigation Work Plan for Surface Soil (Final Task J SI Work Plan) was 

submitted to DEQ on 6 October 2005, in response to DEQ’s comments on the draft 

Task J SI Work Plan dated 12 August 2005.   

 

In a letter from DEQ dated 31 October 2005, DEQ provided its required changes to the 

Final Task J SI Work Plan (herein referred to as Task J SI Work Plan – DEQ Version) 

and that the DEQ-modified work plan was approved with DEQ’s required changes.  On 

15 December 2005, the Task J SI Work Plan – DEQ Version (containing DEQ’s required 

changes to the Final Task J SI Work Plan) was submitted to DEQ. 

 

Key elements of the Task J SI Work Plan – DEQ Version included the following: 

 

• Collecting additional surface soil and ballast samples from previously sampled 

locations (herein referred to as Work Plan Areas 1 through 8) that either 

exceeded the ROD cleanup level for total cPAHs, or where cPAHs were not 

detected and the method reporting limits exceeded the ROD cleanup level.  

 

• Collecting soil samples from Judson Park (herein referred to as Work Plan 

Area 9). 

 

• Conducting a visual reconnaissance of the Livingston railyard to identify areas 

that may require supplemental investigation (to be implemented within 30 days of 

BNSF’s receipt of DEQ’s 31 October 2005 letter). 

 

• Preparing a Task J SI Work Plan addendum to sample areas identified for further 

investigation, based on the results of the visual reconnaissance.   

 

• Collecting soil and ballast samples in accordance with the DEQ-approved 

addendum. 
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• Calculating exposure point concentrations (EPCs) if total cPAHs and/or 

petroleum hydrocarbons are present in surface soil above ROD 

cleanup/screening levels. 

 

After completion of the visual reconnaissance activities in early 2006 (see Section 4.1), 

a preliminary working draft data package was prepared by Kennedy/Jenks Consultants 

on behalf of BNSF and submitted to DEQ on 30 May 2006.  The preliminary data 

package summarized the visual reconnaissance field observations and included 

summary maps, field forms, and photographs.   

 

In a conference call between BNSF, Kennedy/Jenks Consultants, DEQ, and CDM Smith 

(formerly CDM) on 8 June 2006 to discuss the visual reconnaissance results, BNSF 

proposed removing stained soils in areas outside the track (using visual observations) 

without conducting confirmation sampling and sampling 10 percent (or about) 

30 randomly chosen grids for petroleum hydrocarbons and PAHs to supplement the 

existing RI/LSI surface soil database.  DEQ indicated in the meeting that sampling about 

30 grids would not be adequate to fully characterize the nature and extent of 

contamination at the more than 180-acre Facility, as required by the Task J SI Work 

Plan – DEQ Version, ROD, and Spring 2005 SOW. 

 

DEQ subsequently determined that it would not require BNSF to prepare the Task J SI 

Work Plan addendum, instead DEQ provided its sampling requirements for the next 

segment of Task J in a letter to BNSF dated 10 June 2010 (see Section 4.2). 

 

 

1.3 REPORT ORGANIZATION 
 

In its letter to BNSF dated 8 March 2012, DEQ determined that the Task J activities 

described in the Spring 2005 SOW were complete.  This Revised Task J SI Report has 

been prepared consistent with the requirements of “Section 5.1.5 Subtask 5: 

Supplemental Investigation Report” of the Spring 2005 SOW as it pertains to Task J.  

The Revised Task J SI Report describes the visual reconnaissance performed; soil and 
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ballast sampling activities; provides results of the soil and ballast sampling; establishes 

EPCs for total cPAHs, petroleum hydrocarbons, and lead (as appropriate); and presents 

conclusion and recommendations regarding surface soil at the Livingston railyard.  The 

Revised Task J SI Report also addresses comments on the initial Task J SI Report 

dated April 2011.  The Revised Task J SI Report is organized as follows: 

 

• Section 1.0 – Provides an overview and description of the components of Task J 

and pertinent background information.  The remainder of this section includes a 

discussion of health and safety; compliance with environmental requirements, 

criteria, and limitations (ERCLs); permits; and access. 

 

• Section 2.0 – Presents the supplemental investigation objectives. 

 

• Section 3.0 - Presents the ROD cleanup levels/screening levels for data 

evaluation.  

 

• Section 4.0 – Provides a summary of Task J SI work performed including visual 

reconnaissance activities, surface soil and ballast sampling locations, and soil 

sampling protocols and procedures.  Modifications from the Task J SI Work 

Plan – DEQ Version are discussed in this section.  This section also describes 

field quality control (QC) samples, decontamination procedures, and handling of 

investigation-derived waste (IDW).   

 

• Section 5.0 – Presents the findings including data summary tables and data flag 

maps.  This section also includes a discussion of data quality, calculation of 

EPCs, and a discussion of findings with respect to Task J SI objectives.   

 

• Section 6.0 – Presents conclusions and recommendations for surface soil at the 

Livingston railyard, including an evaluation of remedial alternatives and proposed 

cleanup levels for petroleum hydrocarbons and lead, as well as the proposed 

remedial action to fulfill ROD requirements. 
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Field forms, photographs, analytical laboratory reports, data validation summaries, and 

other supporting information are provided in the attached appendices. 

 

 

1.4 HEALTH AND SAFETY 
 

Kennedy/Jenks Consultants prepared a task-specific health and safety plan (HASP) for 

Task J SI field activities in accordance with applicable health and safety regulations.  

The task-specific HASP was used in conjunction with the Facility-Wide HASP 

(Kennedy/Jenks Consultants 2008c).  Daily safety briefings were conducted prior to field 

activities to discuss scope of work and health and safety considerations.  

 

 

1.5 ERCLS 
 

ERCLs developed by DEQ for the Facility are provided in Appendix A of the ROD.  

ERCLs pertinent to Task J SI activities were provided in Appendix B of the Task J SI 

Work Plan - DEQ Version.  An evaluation of how Task J SI activities complied with 

ERCLs is provided in Appendix A of this report.   

 

Task J SI activities complied with ERCLs. 

 

 

1.6 PERMITS 
 

No permits were required to conduct Task J SI activities; however, investigative activities 

involving excavation complied with applicable laws pertaining to the location of buried 

utilities.  
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1.7 ACCESS 
 

Access and sampling activities on the Livingston railyard were coordinated with Montana 

Rail Link (MRL).  Access and sampling activities in Judson Park were coordinated 

through the City of Livingston’s legal representative. 
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2.0 SUPPLEMENTAL INVESTIGATION OBJECTIVES  
 

 

As presented in the Task J SI Work Plan – DEQ Version, the objectives of the 

supplemental investigation are as follows: 

 

• Evaluate the reproducibility of historical data that show total cPAH concentrations 

in surface soil exceeding the ROD cleanup level at the Livingston railyard.  If 

historical data are reproducible, delineate the areal and vertical extent of surface 

soil containing total cPAH concentrations exceeding the ROD cleanup level. 

 

• Characterize the nature of and delineate the vertical and horizontal extent, if any, 

of total cPAHs and petroleum hydrocarbons in surface soil and ballast in areas of 

the Livingston railyard that exhibit staining and/or sheen based on a visual 

reconnaissance. 

 

• Characterize the nature of and delineate the vertical and horizontal extent, if any, 

of petroleum hydrocarbons in surface soil and ballast in areas of the Livingston 

railyard that do not exhibit staining and/or sheen based on a visual 

reconnaissance. 

 

• Characterize the nature of and delineate the vertical and horizontal extent, if any, 

of petroleum hydrocarbons in surface soil in the Former Passenger 

Depot/Judson Park area of the Livingston railyard (these areas cannot be 

assessed only visually due to landscaping and potential presence of grass/sod). 

 

• Acquire data to determine whether total cPAH and/or petroleum hydrocarbon 

concentrations in surface soil and ballast at the Livingston railyard pose an 

unacceptable risk to human health and/or to the environment. 
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In its 10 June 2010 letter to BNSF, DEQ identified its objectives for the additional Task J 

data collection, as follows: 

 

• “Characterize the magnitude and extent of cPAH and petroleum hydrocarbon 

contamination in surface soil and ballast at the Facility. 

 

• Characterize the magnitude and extent of lead contamination in surface soil and 

ballast at the Facility. 

 

• Identify exposure areas and collect an adequate number of soil samples within 

each exposure area to produce useable datasets for risk characterization. 

 

• Identify areas of unacceptable risk to human health and the environment that 

result from cPAH, petroleum, and/or lead in surface soils, including ballast.”  

(DEQ 2010a). 
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3.0 ROD CLEANUP LEVELS/SCREENING LEVELS 
FOR SURFACE SOIL 

 

 

The ROD cleanup levels and screening levels for surface soil are summarized in 

Table 3.   

 

 

3.1 TOTAL cPAHs 
 

The ROD cleanup level for PAHs is based on the total cPAH concentration in surface 

soil and was derived using DEQ’s Montana Tier 1 Risk-Based Corrective Action 

Guidance for Petroleum Releases dated March 2000 (DEQ 2000).  Associated 

calculations and site-specific assumptions are presented in Appendix D of the ROD.   

 

The following seven PAHs have been classified by the EPA as “probable human 

carcinogens” and the analytical data from analyses for these PAHs are used to calculate 

possible total cPAH concentrations at the Facility:   

 

• Benzo(a)anthracene 

 

• Benzo(a)pyrene 

 

• Benzo(b)fluoranthene 

 

• Benzo(k)fluoranthene 

 

• Chrysene 

 

• Dibenz(a,h)anthracene 

 

• Indeno(1,2,3-cd)pyrene. 
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Total cPAH concentrations are calculated based on the relative toxicity of each cPAH to 

benzo(a)pyrene by multiplying the individual cPAH concentration by a toxicity 

equivalency factor (TEF) and summing the adjusted concentrations.  The following table 

shows the TEFs to be applied to each individual cPAH concentration. 

 

Carcinogenic PAH 
Toxicity Equivalency Factor 

(EPA 1993) 

Benzo(a)anthracene 0.1 

Benzo(a)pyrene 1 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Chrysene 0.001 

Dibenz(a,h)anthracene 1 

Indeno(1,2,3-cd)pyrene 0.1 

 

As required by DEQ, estimated concentrations (i.e., “J” flagged data reported below the 

method reporting limit but above the method detection limit) are used in the summation, 

if reported.  One half the method reporting limit is also used for cPAHs that were not 

detected at the method reporting limit.   

 

 

3.2 PETROLEUM HYDROCARBONS 
 

The RBSLs identified in the ROD for diesel-range petroleum hydrocarbons were based 

on DEQ’s Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum 

Releases (RBCA Guidance) dated March 2000 (DEQ 2000).  As required by DEQ, the 

Task J SI Work Plan – DEQ Version included DEQ’s amended RBSLs dated October 

2003 (which were the most current RBSLs at the time of the work plan approval) (DEQ 

2003).  Section 3.1 of the Task J SI Work Plan – DEQ Version states “Petroleum 

hydrocarbon data obtained from the supplemental surface soil investigation will be 

compared to the current (2003) RBSLs; however, DEQ has indicated that Facility 

screening levels may be revised again by DEQ if additional changes are made to 

guidance screening levels in the future.”  DEQ has revised the RBSLs since approval of 
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the Task J SI Work Plan – DEQ Version.  The current RBSLs from the RCBA Guidance 

dated September 2009 (DEQ 2009) (hereinafter the “current 2009 RBSLs”) have been 

included in the analytical summary tables.. 

 

On 27 July 2010, BNSF received a letter from DEQ regarding comparison of soil 

petroleum hydrocarbon concentrations to RBSLs at the Facility (DEQ 2010b).  In the 

letter, DEQ stated that the ROD cleanup levels for petroleum hydrocarbon (currently 

screening levels) “will remain applicable until DEQ determines site-specific cleanup 

levels are necessary and these levels are calculated and approved.”  Therefore, based 

on DEQ’s 27 July 2010 directive, Task J surface soil EPH fraction concentrations have 

been compared to the ROD 2000 RBSLs (see Section 5.0).  The current 2009 RBSLs 

have been included in the analytical summary tables for reference. 

 

Note: DEQ also required BNSF to analyze some of the Task J surface soil samples for 

VPH.  VPH were not identified in the ROD as a COC for surface soil; consequently, no 

screening levels were identified for VPH in the ROD.  The Task J SI Work Plan - DEQ 

Version states that VPH will be compared to “Montana’s Tier 1 risk-based screening 

levels for VPH”; however, no version date was provided by DEQ.  Task J surface soil 

VPH concentrations have been compared to the current 2009 RBSLs because there are 

no VPH screening levels or cleanup levels specified in the ROD (see Section 5.0). 

 

 

3.3 LEAD (TASK K) 
 

As noted in Section 1.1.1, DEQ added lead to the Task J sampling program in 2010.  

A screening level for lead was identified in the ROD based on EPA’s Recommendations 

of the Technical Workgroup for Lead for an Interim Approach to Assessing Risks 

Associated with Adult Exposure to Lead in Soil (EPA 1996), including use of the TRW 

memorandum dated April 1999 (EPA 1999) (see Table 3).   
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3.4 ALTERNATE SITE-SPECIFIC CLEANUP LEVELS FOR PETROLEUM 
HYDROCARBONS AND LEAD (OPTIONAL) 

 

Under the ROD, BNSF has the option to use the petroleum hydrocarbon Tier 1 RBSLs 

and the lead screening level as “cleanup levels” or DEQ will develop alternate site-

specific cleanup levels for petroleum hydrocarbons and lead through additional risk 

assessment work.  In previous correspondence to BNSF, including DEQ’s 14 October 

2011 letter, DEQ has stated that DEQ will develop site-specific cleanup levels, if 

necessary.  However, following the sampling conducted in 2010 and 2011, DEQ 

determined that site-specific cleanup levels for petroleum hydrocarbons would not be 

necessary since none of the sample results exceeded current September 2009 RBSLs.  

In its 8 March 2012 letter to BNSF, DEQ required an evaluation of remedial alternatives 

to be provided in the Revised Task J SI Report and required that this evaluation include 

cleanup levels for DEQ approval.  During discussions with Kennedy/Jenks Consultants, 

DEQ indicated that it was appropriate for BNSF to propose the current RBSLs as the 

cleanup levels for petroleum hydrocarbons (see Section 6.0).  

 

 

3.5 ADDITIONAL SCREENING LEVELS 

 

In its letter to BNSF dated 14 October 2011, DEQ stated that it is appropriate to utilize 

the current 2009 surface soil RBSLs for PAHs that exceeded the EPA soil screening 

levels (SSLs) as screening levels for these compounds leaching to groundwater.  The 

letter stated that DEQ will be documenting the use of certain of the 2009 RBSLs as a 

minor post-ROD change in a memo to the file.  The following are the applicable RBSLs 

that are to be used as screening levels for leaching to groundwater at the Facility.   
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Chemical Leaching 0 -10 feet Leaching 10 - 20 feet Leaching > 20 feet 

Benzo(a)anthracene 13.6 45.7 70.6 

Benzo(a)pyrene 3.67 12.4 19.1 

Benzo(b)fluoranthene 46.6 157 243 

Dibenzo(a,h)anthracene 6.78 22.8 35.3 

Naphthalene 9.32 30.6 47.4 

 

These levels are taken from the master table (Appendix C) of the RBCA Guidance dated 

September 2009 (DEQ 2009).  As directed by DEQ, the water level data from the 

nearest groundwater monitoring well may be used to determine the appropriate RBSL.  
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4.0 SUMMARY OF WORK PERFORMED 
 
 

Task J field activities were conducted in accordance with Task J SI Work Plan - DEQ 

Version, DEQ’s 10 June 2010 letter, DEQ’s 14 October 2011 letter, and subsequent 

clarifications and DEQ-approved modifications thereto.  Field activities described herein 

were performed in a manner generally consistent with the Standard Operating 

Guidelines (SOGs) provided in the DEQ-approved Facility-Wide Sampling and Analysis 

Plan (Facility-Wide SAP) (Kennedy/Jenks Consultants 2006).  These SOGs address 

1) personnel and equipment decontamination (SOG-1 and SOG-2); 2) sample 

preservation, packaging, and shipping (SOG-3); 3) surface soil sample collection 

(SOG-6); and 4) handling and disposal of IDW (SOG-12). 

 

A summary of the work performed is provided in Table 1.  This table also summarizes 

DEQ-approved modifications from the Task J SI Work Plan - DEQ Version. 

 

 

4.1 2006 VISUAL RECONNAISSANCE 
 

A visual reconnaissance of surface soil and ballast at the Livingston railyard (including 

the Former Passenger Depot/Judson Park area of the Livingston railyard) was 

conducted as required by DEQ to identify petroleum hydrocarbon staining and potential 

future surface soil and ballast sampling locations.  Exposed surface soil and ballast 

within the Livingston railyard was observed with the exception of areas covered by 

buildings, asphalt, pavement, etc.  DEQ’s letter to BNSF dated 31 October 2005 

required BNSF to implement the visual reconnaissance activities within 30 days of 

receipt of its letter; however, the start of field activities was delayed due to adverse 

weather and the unpredictability of winter weather conditions.  Visual reconnaissance of 

surface soil and ballast requires dry, snow- and frost-free weather conditions.  DEQ 

required, and was sent, weekly weather forecasts to monitor ongoing weather 

conditions.  Visual reconnaissance activities were performed between 25 January and 

10 May 2006 as weather conditions (rain, snow/frost, high winds) allowed. 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 4-2 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

 

A 150-foot grid system was established at the Livingston railyard using a Global 

Positioning System (GPS) device in accordance with the Task J SI Work Plan – DEQ 

Version to provide a method of identifying locations where visual observations were 

made and recorded during reconnaissance activities.  Each square of the grid system 

was identified alphanumerically as shown on Figures 4A through 4D.  

 

As previously stated, grids or portions of grids in areas where surface soil and/or ballast 

were not exposed, such as areas that are covered by buildings, asphalt, pavement, etc. 

and areas outside the Livingston railyard boundary were not included in the visual 

reconnaissance.  Figures 4A through 4D show the grids/portions of grids (shaded) that 

were not included in the visual reconnaissance. 

 

 

4.1.1 Visual Observations and Documentation 
 

Pertinent observations were recorded on a visual reconnaissance field form.  Typical 

observations included the following: 

 

• Visual approximation of area (square feet) of exposed soil. 

 

• A line sketch showing limits of soil and ballast staining/discoloration, if any.  

Areas of small staining (i.e., multiple stains typically smaller than approximately 

5 square feet) were shown on the line sketch as one area and shaded differently 

to indicate this area represents multiple small stains rather than a single large 

stain. 

 

• Descriptions of discolored soil and/or stained areas, if any.  (Note: Professional 

judgment was used to evaluate if the staining was potentially due to petroleum or 

was possibly due to organic-rich soil, iron oxide staining, dust control agents, 

etc.) 
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• Description of obviously distressed vegetation, if any.   
 

• Note of sheens, if any, in wet areas or sheens resulting from conducting a field 

sheen test.  The field sheen test was typically conducted as an in-situ field test by 

creating a small depression in the uppermost 2 inches of soil, placing distilled or 

de-ionized (DI) water in the depression and agitating with a stainless steel or 

plastic spoon, and observing whether an iridescent sheen (indicative of the 

presence of petroleum) is present on the water surface.   
 

• Note of odors, if any.   

 

Knowledge of current and historical Facility operations was used during the visual 

reconnaissance, and observations relating to current operations were included on the 

field form, as appropriate. 
 

At least one photograph of grid squares showing soil and ballast staining/discoloration 

was taken and documented on the visual reconnaissance field form along with details 

indicating the photographer’s approximate location and direction of the photograph.  The 

symbol ●→ was used on the sketch, with the circle depicting the photographer’s 

approximate location and the arrow depicting the general direction of the photograph.  

A white board with the grid number and scale bar was included in the photograph.  

Additional photographs were taken at the discretion of field personnel.  

 

Copies of the visual reconnaissance field forms and photographs are provided in 

Appendix B2 and Appendix C, respectively.   
 

Upon completion of the visual reconnaissance activities, a preliminary working draft data 

package was prepared by Kennedy/Jenks Consultants on behalf of BNSF and submitted 

to DEQ on 30 May 2006 for discussion purposes to assist in the development of the next 

phase of work, which was an “addendum” to the Task J SI Work Plan - DEQ Version, 

                                                
2 No visual reconnaissance field forms are provided for Grids 39D, 40D, 41D, 42D, 25G, and 25H.  Entire grid covered by 
either a building or capped cinder pile.  These grids were not included in the visual reconnaissance (see Figures 4A 
through 4D). 
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required to be submitted to DEQ within 60 days of completion of the visual 

reconnaissance activities.  The purpose of the addendum was to identify surface 

soil/ballast sampling locations based on the findings of the visual reconnaissance. 

 

The preliminary data package included summary maps showing the lateral extent of 

petroleum hydrocarbon staining, field forms, and photographs.  In a conference call 

between BNSF, Kennedy/Jenks Consultants, DEQ, and CDM Smith on 8 June 2006, to 

discuss the visual reconnaissance results, BNSF proposed removing stained soils in 

areas outside the track (using visual observations) without conducting confirmation 

sampling and sampling 10 percent (or about) 30 randomly chosen grids for petroleum 

and PAHs to supplement the existing surface soil database.  DEQ indicated in the 

meeting that sampling about 30 grids would not be adequate to fully characterize the 

nature and extent of contamination at the more than 180-acre Facility, as required by the 

Task J SI Work Plan, ROD, and Spring 2005 SOW.  DEQ informed BNSF that it would 

develop the next phase of work (surface soil and ballast sampling program) for Task J; 

therefore, BNSF was no longer required to prepare or submit the addendum. 

 

On 10 June 2010, BNSF received DEQ’s surface soil and ballast sampling requirements 

for the next phase of Task J.  DEQ required that the sampling program be initiated within 

30 days of receipt of its letter. 

 

 

4.2 2010 SURFACE SOIL/BALLAST SAMPLING PROGRAM OVERVIEW 
 

The surface soil and ballast sampling program outlined in DEQ’s 10 June 2010 letter 

included sampling Work Plan Areas 1 through 9 identified in the Task J SI Work Plan – 

DEQ Version and 5-point composite sampling of approximately 170 grids across the 

Livingston railyard from seven DEQ-defined exposure areas (A through G)3.  DEQ 

required that the composite samples from the grids be analyzed for one or more of the 

following compounds (see Tables 4 and 5): 

                                                
3 DEQ identified one other exposure area (H) in its 10 June 2010 letter.  Sampling in Exposure Area H is dependent upon 
the results from grids in adjacent Exposure Areas E and F.  Sampling of Exposure Area H was conducted in 2011 (see 
Section 4.3). 
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• Extractable petroleum hydrocarbon screen (EPH screen) using modified EPA 

Method 8015 with follow-on analysis for EPH fractions using Massachusetts 

Department of Environmental Protection (MADEP) EPH Fractionation Method 

and PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode 

(unless the sample was already designated for PAH analysis as a primary 

analysis) if the EPH Screen result exceeded 200 milligrams per kilogram (mg/kg) 
 

• PAHs using EPA Method 8270 SIM 
 

• VPH [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, 

xylenes, and naphthalene, collectively referred to as MTBEXN] using the MADEP 

VPH Method 
 

• Lead using EPA Method 6010 [as required by DEQ, samples for analysis of lead 

will be sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior 

to analysis] (see Section 1.1.1). 

 

DEQ also required that “composite samples must include areas with visual staining with 

sub-samples collected proportionally to the staining in the grid.  For example, if the grid 

contains staining on approximately 40 % of the soil, then 2 of 5 sub-samples will be from 

the stained areas with the remaining sub-samples from unstained areas.”  (DEQ 2010a) 

 

 

4.2.1 2010 Sampling Program Clarifications and Modifications 
 

In an email to DEQ dated 28 June 2010, Kennedy/Jenks Consultants on behalf of BNSF 

requested a number of clarifications regarding discrepancies between the sampling map 

and sampling table attached to DEQ’s 10 June 2010 letter.  DEQ provided its 

clarifications in an email to Kennedy/Jenks Consultants dated 29 June 2010. 
 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 4-6 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

During August 2010, a series of conference calls were held between representatives of 

BNSF, DEQ, CDM Smith, and Kennedy/Jenks Consultants to discuss the technical 

approach to Task J that was developed by DEQ.  Topics discussed included: 
 

• Number of grids to be sampled. 
 

• DEQ-defined exposure areas. 
 

• Potential biases introduced by including one sub-sample from a small stain 

(representing considerably less than 20 percent of the grids surface area) into 

a 5-point composite sample.  Based on the visual reconnaissance, very few grids 

contained staining that represented at least 20 percent of the grid (i.e., an area 

equivalent to 4,500 square feet). 
 

• Collection of non-random, composite samples for use in EPC calculations.  

 

Based on the discussions, DEQ agreed to 1) reduce the number of grids to be sampled 

within each exposure area and 2) use of “weighted” proportional sample collection based 

on the percent of surface staining observed within each grid.  DEQ provided its reduced 

list of grids to be sampled in emails to Kennedy/Jenks Consultants dated 25 August 

2010 (Exposure Areas B and D) and 27 August 2010 (Exposure Areas C, E, F, and G).  

DEQ also identified how many of the sub-samples within each grid were to be collected 

from stained areas, based on DEQ’s perception of the degree of petroleum hydrocarbon 

staining observed during the 2006 visual reconnaissance.   

 

DEQ clarified that it required only the top 6 inches of material (soil or ballast) be 

collected at each sub-sample location, which was a modification from the Task J Work 

Plan – DEQ Version requirement for sampling locations covered by ballast.   

 

DEQ also provided additional clarification and/or concurrence regarding 

sampling/analysis of ballast in emails to Kennedy/Jenks Consultants dated 4 and 

27 August 2010 as follows:  
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• Gravel-sized ballast required analysis using surface extraction methods. 
 

• Ballast that contained predominantly fines and soil samples collected from the 

same grid would be analyzed for the same suite of compounds, except as noted 

below.  Ballast that contained fines mix would be analyzed using soil analysis 

laboratory procedures as opposed to surface extraction methods. 
 

• Gravel-sized ballast that was not broken down into fine particles would not be 

analyzed for lead or VPH.  
 

• If gravel-sized ballast-only was present at one sub-sample location, then one 

discrete gravel-sized ballast sample would be collected, and a 4-point composite 

ballast fines/soil sample would be collected from the remaining locations. 
 

• If gravel-sized ballast-only was present at two sub-sample locations, then a 

2-point composite gravel-sized ballast sample would be collected, and a 3-point 

composite ballast fines/soil sample would be collected from the remaining 

locations, etc.   
 

[Note: If gravel-sized ballast was collected from two locations (one stained and 

one unstained), the size of the ballast material precluded the use of weighted 

proportional composite sampling.  In this instance, two discrete ballast samples 

would be collected; one from each sub-sample location.] 

 

During sampling of Exposure Area E (see Section 4.5), DEQ revised its prescriptive 

approach to grid sampling in the field based on the amount of petroleum hydrocarbon 

staining observed and determined that if the area of surface staining within a grid 

represented less than 1 percent of the grid, the five sub-samples could be collected from 

non-stained areas.  These sub-samples were composited by the analytical laboratory.  

If the staining was greater than 1 percent, any sub-sample(s) collected from a stained 

area(s) was to be proportionally weighted during compositing in the field (see 

Section 4.5.1).  This deviated from the prescriptive sampling requirements for the number 
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of samples to be collected from stained areas in DEQ’s emails dated 25 and 27 August 

2010.  The final DEQ-approved grid sampling approach is summarized on Figure 5. 

 

Kennedy/Jenks Consultants prepared several visual aids for use in the field to assist in 

determining percent of staining within a grid and developed a computer spreadsheet to 

enable accurate proportional compositing of sub-samples in the field.  DEQ’s 

concurrence of the percent of staining within each grid was obtained in the field prior to 

sampling.  DEQ (or its representative CDM Smith) approved all discrete and composite 

sub-sample locations and identified where discrete deeper (18 to 24 inches bgs) 

samples were to be collected at a later date after underground utility clearances had 

been performed (see Section 4.5.3).  Sample collection locations were moved as 

required by DEQ and/or based on the presence of underground utilities.   

 

Tables 4 and 5 summarize the work plan areas and grids sampled in 2010, type of 

sample collected (discrete or composite), and analyses performed. 

 

As noted in Table 5, BNSF requested more samples be analyzed for PAHs to provide a 

larger PAH dataset for statistical calculation of EPC(s).  DEQ approved BNSF’s request 

in an email dated 7 October 2010. 

 

 

4.3 2011 SURFACE SOIL SAMPLING PROGRAM OVERVIEW  

 

Based on a review of the surface soil data collected in 2010, DEQ required the following 

additional surface soil sampling be conducted at the Livingston railyard as outlined in its 

letter to BNSF dated 14 October 2011: 

 

• DEQ Exposure Area E – DEQ required a portion of Exposure Area E be divided 

into 50-foot grids and that 5-point composite samples be collected from the 

uppermost 6 inches of soil from 10 percent of the grids that are not completely 

covered by buildings, asphalt, or both and analyzed for PAHs.   
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• DEQ Exposure Area D (Grid 29D) – This grid coincides with Work Plan Area 4.  

DEQ required Grid 29D be divided in 50-foot grids and that 5-point composite 

samples be collected from the uppermost 6 inches of soil in each 50-foot grid and 

analyzed for PAHs. 

 
• DEQ Exposure Area D (Grid 30C) – DEQ required Grid 30C be divided in 50-foot 

grids and that 5-point composite samples be collected from each 50-foot grid at 

18- to 24 inches bgs and analyzed for EPH fractions. 

 
• DEQ Exposure Area H (Iron Horse Mobile Home Park) – DEQ required the Iron 

Horse Mobile Home Park be sampled for lead using the methods described in 

EPA’s Superfund Lead-Contaminated Residential Site Handbook (EPA 

Handbook) (EPA 2003).  In addition, because adjacent grids contained cPAHs 

above residential screening levels, DEQ required samples collected from yards 

immediately adjacent to Area E be analyzed for PAHs.   

 

DEQ required the sampling be conducted in 2011.  Table 6 summarizes the grids and 

residential yards sampled in 2011, type of sample collected (discrete or composite), and 

analyses performed. 

 

 

4.3.1 2011 Sampling Program Clarifications and Modifications 
 

In an email to DEQ dated 16 November 2011, Kennedy/Jenks Consultants on behalf of 

BNSF requested clarifications to the required additional surface soil sampling program 

as outlined in DEQ’s 14 October 2011 letter.  The email also included a proposed 

sampling approach for the residential yards at the Iron Horse Mobile Home Park for DEQ 

approval and requested DEQ’s approval of the randomly selected grids to be sampled in 

DEQ Exposure Area E based on DEQ’s criteria for the number of grids to be sampled. 

In an email to Kennedy/Jenks Consultants dated 17 November 2011, DEQ requested 

that new grids be selected for any grid that is more than 75 percent covered by 

buildings/asphalt.  In addition, DEQ did not concur with the proposed sampling approach 
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for the Iron Horse Mobile Home Park, and requested that the sampling approach used 

for the Joslyn Street Tailings Facility, Reynolds Mobile Home Park Sampling - Sampling 

and Analytical Plan Addendum prepared by Olympus Technical Services, Inc. (2011) be 

used as a template. 

 

In an email to DEQ dated 28 November 2011, Kennedy/Jenks Consultants provided new 

sampling grids in Exposure Area E and a revised approach for sampling the Iron Horse 

Mobile Home Park.  

 

Grids selected for additional sampling in DEQ Exposure Area E and the sampling 

approach for the residential yards at the Iron Horse Mobile Home Park were approved 

by DEQ in an email to Kennedy/Jenks Consultants dated 28 November 2011.  

 

During the field sampling activities, DEQ determined that Grids 30C-1, 30C-2, and 30C-3 

did not need to be sampled due to field logistics (i.e., mini excavator access, utilities, 

tracks, etc.).  Four pre-selected grids (21E-9, 28E-3, 29G-6, and 29G-3) were replaced 

with alternate grids, with DEQ approval, based on field conditions (i.e., presence of 

concrete pad covering greater than 75 percent of the grid) (see Table 6).  

 

 

4.4 WORK PLAN AREAS 1 - 9 
 

The general locations of Work Plan Areas 1 through 9 at the Livingston railyard are 

shown on Figure 6.  On 9 July 2010, surface soil samples were collected from Work Plan 

Area 9 (Judson Park) in accordance with Task J SI Work Plan – DEQ Version.  (Note: 

Judson Park also corresponds to DEQ-defined Exposure Area A.)  GPS was used to 

locate the sample locations identified in the work plan.  Three 5-point composite samples 

were collected from Work Plan Area 9.  The sampling locations were approved by DEQ 

prior to sample collection.  A soil sample was collected at each of the five sub-sample 

locations (identified as “a”, “b”, “c”, “d”, and “e”).  No ballast was encountered in Work 

Plan Area 9.  Prior to sample collection, grass/sod was removed where present.  The 

soil sub-samples were collected from the uppermost 6 inches of soil and transferred 
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directly into laboratory-supplied sample containers [4-ounce (oz) or 8-oz glass jars, as 

appropriate for the analysis(es)] using a clean stainless steel spoon/trowel.  Each sub-

sample was placed in a dedicated sampling container.  The soil sub-sample containers 

were then labeled, placed in a chilled cooler, and transported to Energy Laboratories, 

Inc., in Billings, Montana, under chain-of-custody protocol for compositing (and sieving, if 

applicable) at the analytical laboratory prior to sample analysis.  Samples collected from 

Work Plan Area 9 were analyzed for the suite of compounds listed in Table 4.   

 

Between 9 and 11 August 2010, surface soil samples and ballast samples (where 

present) were collected from Work Plan Areas 1 through 6 and Work Plan Area 8 in 

accordance with the Task J SI Work Plan – DEQ Version.  (Note: Work Plan Area 7 

could not be accessed during this sampling event due to presence of ponded water in 

the sampling area.)  GPS was used to locate the sample locations identified in the work 

plan.  The sampling locations were approved by DEQ prior to sample collection.  DEQ 

moved one of the discrete sample locations (10-SS2-9) in Work Plan Area 2.  At Work 

Plan Areas 5 and 6, three 5-point composite soil samples were collected as described 

above.  Ballast was encountered at one sub-sample location in Work Plan Area 5 (at 

sub-location “c”); therefore, a discrete ballast sample was collected from the uppermost 

6 inches of ballast from this location.  At Work Plan Areas 1, 2, 3, 4, and 8 discrete soil 

samples were collected.  Discrete samples were collected from the uppermost 6 inches 

of soil and transferred directly into laboratory-supplied sample containers [4-oz, 8-oz, or 

16-oz glass jars, as appropriate for the media (soil or ballast) and analysis(es)] using a 

clean stainless steel spoon/trowel.  (Note: At those locations where DEQ required VPH 

analysis, separate containers were collected specifically for VPH analysis.  These 

containers were filled to capacity to reduce the potential for head-space.)  

 

Discrete and sub-sample containers were then labeled, placed in a chilled cooler, and 

transported to TestAmerica, Inc., in Tacoma, Washington, (TestAmerica) under 

chain-of-custody protocol for compositing (and sieving, if applicable) at the analytical 

laboratory prior to analysis.  Samples collected from Work Plan Areas 1 through 6 and 

Work Plan Area 8 were analyzed for the suite of compounds listed in Table 4. 
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On 15 September 2010, Work Plan Area 74 was sampled.  One 5-point composite 

sample was collected as previously described.  The five sub-sample locations in this 

area were moved to the locations specified by DEQ. 

 

During sampling of Work Plan Areas 1 through 9, field observations and other pertinent 

information were recorded on the 2006 visual reconnaissance forms.  Copies of the 

updated visual reconnaissance forms are provided in Appendix D. 

 

Sample locations in Work Plan Areas 1 through 9 are shown on Figures 7 through 15.  

Sample analytical results are summarized in Table 7, and discussed in Section 5.2.  

Copies of the analytical laboratory reports are provided in Appendix E.   

 

 

4.5 2010 GRID SAMPLING 
 

During the August 2010 conference calls, DEQ allowed BNSF to initially sample the 

grids in DEQ Exposure Area E before proceeding with sampling across the entire 

Livingston railyard.  [Note: DEQ Exposure Area A (Judson Park) was previously sampled 

as Work Plan Area 9; see Section 4.4.]  Sampling of DEQ-selected grids in Exposure 

Area E was conducted between 13 and 16 September 2010.  As previously stated, it 

was during this sampling event that DEQ revised its prescriptive approach to grid 

sampling in the field based on the amount of petroleum hydrocarbon staining observed.  

On 16 September 2010, BNSF received an email from DEQ documenting the 

department’s satisfaction with the Task J sampling in Exposure Area E.  DEQ also 

stated that “there is much less evidence of staining now in 2010 than there was in 2006” 

and that the prescriptive sampling approach provided by DEQ in its 25 and 27 August 

2010 emails was not required during sampling of Exposure Area E.  As a result, soil and 

ballast samples from the grids were collected as described on Figure 5.   

                                                
4 During the Task J sampling in Work Area 7, DEQ identified a small quantity of some potential asbestos-containing 
material in the area of the former API separator ponds.  In a 23 September 2010 letter to BNSF, DEQ required that BNSF 
map additional potential asbestos-containing material encountered during the remaining Task J grid sampling activities, 
which were ongoing at the time.  Field personnel added their field observations regarding potential asbestos-containing 
material to the Task J Surface Soil/Ballast Sampling Forms.  The results of these observations have been presented to 
DEQ under separate cover. 
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On 6 October 2010, preliminary analytical results from Exposure Area E were provided 

to DEQ via email for review and discussion.  Upon review of the preliminary analytical 

results, it was agreed that the DEQ-selected grids would be sampled in the remaining 

exposure areas (excluding Exposure Area H).  Sampling of the remaining exposure 

areas (B, C, D, F, and G) was conducted between 4 and 13 October 2010.   

 

Soil sub-samples and/or discrete soil and ballast samples were collected from DEQ 

exposure areas as described in Section 4.4 and Figure 5.  In most instances, five sub-

samples from each grid designated for sampling were collected for use in the composite 

sample.  The number of sub-samples comprising the composite sample depended on 

whether ballast was present.  The sample IDs shown in Tables 8 and 9 depict which 

sub-sample locations were included in a composite sample.  For example, in Grid 21H, 

ballast was encountered at two sub-sample locations; one stained (“b”) and one 

unstained (”c”), therefore, two discrete ballast samples were collected (21H-B-b and 

21H-B-c).  The soil sub-samples collected from the remaining three locations (“a”, “d”, 

“e”) were composited into a composite sample (21H-SS-a,d,e-Comp) for analysis. 

 

Upon sample collection and field compositing (if appropriate), the samples were labeled, 

placed in a chilled cooler, and transported to TestAmerica under chain-of-custody 

protocol for compositing and sieving, if applicable, at the analytical laboratory prior to 

analysis.  Samples collected from DEQ exposure areas were analyzed for the suite of 

compounds listed in Table 5.  At those locations where DEQ required VPH analysis, 

separate sample containers were collected for VPH analysis.  These containers were 

filled to capacity to reduce the potential for head-space.  As required by DEQ, samples 

collected for VPH analysis were not field composited.   

 

During grid sampling, field observations and other pertinent information were recorded 

on Task J Surface Soil/Ballast Sampling Forms.  Copies of these forms are provided in 

Appendix D.   
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Grid sampling locations are shown on Figures 16A through 16C.  Sample analytical 

results are summarized in Tables 8 and 9 and discussed in Sections 5.3 and 5.5.  

Copies of the analytical laboratory reports are provided in Appendix E.   

 

 

4.5.1 Field Compositing 
 

Overall the percent of petroleum hydrocarbon staining observed in the majority of grids 

sampled was less than 1 percent.  Samples collected from grids with less than 1 percent 

petroleum hydrocarbon staining were composited by the analytical laboratory. 

 

Samples collected from grids with petroleum hydrocarbon staining in excess of 1 percent 

were field composited before being submitted to the analytical laboratory.  Of the 

85 grids sampled, field compositing was conducted for soil sub-samples collected from 

the following nine grids: 

 

• Grids 30B, F15C5, 30C, 34C, 36C, 24D, 19E, 21F, and 27G. 

 

The use of 1 percent staining as a threshold for analytical laboratory versus field 

compositing was determined by DEQ (see Section 4.2.1). 

 

Sub-samples collected for field compositing were collected in individual 

laboratory-supplied 4- or 8-oz sampling containers and labeled “a”, “b”, “c”, “d”, or “e”, as 

appropriate to their location.  Sub-sample containers were then brought to the Hallet 

Building to enable a more controlled environment for sample measurement.  Field 

compositing was performed using a computer spreadsheet and electronic balance 

accurate to +/- 0.1 grams.  The spreadsheet enabled field personnel to calculate the 

weight of each sub-sample (“a”, “b”, “c”, “d”, and “e”) necessary to produce a 

representative composite sample.  The resulting composite sample contained aliquots 

from both stained and unstained sub-samples proportionally equivalent to the stained 

                                                
5 Where a grid was included in two DEQ-defined exposure areas, DEQ determined which portion of the grid should be 
sampled.  Grid 15C is located in Exposure Areas B and F.  “F15C” denotes that the sub-samples were collected from the 
portion of the grid located in Exposure Area F. 
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and unstained percentages observed in the source grid as documented on the Task J 

Surface Soil/Ballast Sampling Forms.  The target standard total mass of each composite 

sample was the minimum amount of soil required by the analytical laboratory to perform 

the required analyses (i.e., the amount of soil required to fill an 8-oz sample container). 

 

When preparing a field composite, aliquots from individual sub-sample containers were 

transferred into disposable plastic balance boats using a stainless steel scoop.  Scoops 

were decontaminated in between use.  Once the correct sub-sample weight had been 

transferred into a boat, the boat’s contents were emptied into a large, clean, stainless 

steel bowl.  This process was continued until aliquots from each of the five sub-samples 

had been weighed and transferred to the bowl.  The contents of the bowl were then 

mixed with a clean stainless steel trowel to create a homogenized composite sample.  

The homogenized composite sample were then placed in clean 8-oz (by volume) sample 

containers, labeled, and returned to the cooler for shipment to the analytical laboratory.  

Residual portions of the soil sub-samples that were not used in the composited sample 

were handled as described in Section 4.9. 

 

 

4.5.2 Supplemental Samples 
 

During the 2010 grid sampling, BNSF elected to collect additional samples from 

Grids 24D, 21F, and 27G as follows:   

 

Grid 24D:  Grid 24D is located in the Transfer Pit.  Approximately 3.1 percent of 

the exposed surface soil within the grid was observed to be stained during the 

grid sampling.  One of the five sub-sample locations (“c”) was collected from a 

250 square foot stain.  The five sub-samples collected from this grid (including 

the one sub-sample from the stained area) were proportionally weighted and field 

composited (24D-SS-a,b,c,d,e-comp).  Two additional samples were collected.  

A discrete sample was collected from the stained area (24D-SS-c-BN) and a 

4-point composite sample was collected from the remaining sub-sample locations 

(24D-SS-a,b,d,e-BN).  
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Grid 21F:  Grid 21F is located west of the former Electric Shop.  Approximately 

56 percent of this grid has exposed soil, with approximately 10 percent of the 

exposed soil within the grid observed to be stained during the grid sampling.  

One of the five sub-sample locations (“c”) was collected from a 9-foot long stain 

located within the footprint of a former building.  The five sub-samples collected 

from this grid (including the one sub-sample from the stained area) were 

proportionally weighted and field composited (21F-SS-a,b,c,d,e-Comp).  Two 

additional samples were collected.  A discrete sample was collected from the 

stained area (BN-21F-SS-c), and a 4-point composite sample was collected from 

the remaining sub-sample locations (BN-21F-SS-a,b,d,e-Comp).   

 

Grid 27G:  Grid 27G is located east of the Locomotive Shop.  Approximately 

25 percent of this grid has exposed soil, with approximately 2 percent of the 

exposed soil within the grid observed to be stained during the grid sampling.  

One of the five sub-sample locations (“c”) was collected from a 4- by 15-foot 

stain.  The five sub-samples collected from this grid (including the one sub-

sample from the stained area) were proportionally weighted and field composited 

(27G-SS-a,b,c,d,e-Comp).  Two additional samples were collected.  A discrete 

sample was collected from the stained area (BN-27G-SS-C), and a 4-point 

composite sample was collected from the remaining sub-sample locations 

(BN-27G-SS-a,b,d,e-Comp). 

 

Additional sample analytical results are summarized in Table 8.  Copies of the laboratory 

analytical reports are provided in Appendix E. 

 

 

4.5.3 18- to 24-Inch Sampling 
 

DEQ (or its representative CDM Smith) identified locations where it required additional 

deeper surface soil samples (18 to 24 inches bgs) be collected during the near-surface 

(0 to 6 inches) sampling conducted between July and October 2010.  The deeper 
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surface soil samples were collected from 10 locations associated with the work plan area 

sampling and 16 locations associated with the grid sampling as summarized below: 

 

Work Plan Area/ 
DEQ Exposure Area 

 
Sampling Grid 

 
Sample Location 

Work Plan Area 1 10-SS1-5, 10-SS1-10, 10-SS1-15 

Work Plan Area 2 10-SS2-5, 19-SS2-9 

Work Plan Area 3 10-SS3-5, 10-SS3-9 

Work Plan Area 4 10-SS4-5, 10-SS4-9 

Work Plan Area 8 10-SS8-3 

Exposure Area B 5C ,7C 5C-SS-c, 7C-SS-c 

Exposure Area C 15A, 30C, 31D 15A-SS-a, 30C-SS-a, 31D-SS-a 

Exposure Area E 19E, 20F, 21F, 21G, 27G 19E-SS-c, 20F-SS-c, 21F-SS-c, 21G-SS-d,  
27G-SS-c 

Exposure Area F 11C, 12C, 13D, 42E 11C-SS-d, 12C-SS-e, 13D-SS-c, 42E-SS-b 

Exposure Area G 44A, 48C 44A-SS-d, 48C-SS-e 

 

These locations required underground utility clearance prior to sample collection.  

Sampling locations were adjusted where necessary, with DEQ approval, based on 

underground utilities.  On 8 and 9 November 2010, discrete surface soil samples were 

collected from 18 to 24 inches bgs after underground utility clearance at the locations 

identified for deeper sampling by DEQ. 

 

At each cleared location, a mini-excavator was used to pothole to a depth slightly greater 

than 24 inches bgs.  A measuring tape was used to mark the 18- to 24-inch bgs interval.  

Using a clean stainless steel spoon/trowel, an approximate 2-inch thickness of soil was 

removed from the sidewall in the 18- to 24-inch interval prior to sample collection.  A 

discrete sample was collected from the exposed soil as previously described.  The 18- to 

24-inch discrete samples were then labeled, placed in a chilled cooler, and transported 

to TestAmerica under chain-of-custody protocol for sieving (if applicable) at the 

analytical laboratory prior to analysis.  These samples were analyzed for the same suite 

of compounds as the near-surface composite sample collected from that grid. 
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During 18- to 24-inch sampling, field observations and other pertinent information were 

recorded on Task J Surface Soil/Ballast Sampling Forms.  Copies of these forms are 

provided in Appendix D. 

 

Eighteen to 24-inch sampling locations are shown on Figures 7 through 15 and 16A 

through 16C.  Sample analytical results are summarized in Tables 7 and 8, and 

discussed in Section 5.0.  Copies of the analytical laboratory reports are provided in 

Appendix E.   

 

 

4.6 2011 GRID AND RESIDENTIAL YARD SAMPLING 

 

Sampling of selected grids in Exposure Area E and Grids 29D and 30C was conducted 

between 5 and 9 December 2011.  In Exposure Area E and Grid 29D, 5-point composite 

samples were collected from the uppermost 6 inches of soil as previously described.  At 

Grid 30C, 5-point composite samples were collected from 18 to 24 inches bgs.  Potholes 

were advanced after underground utility clearances and a sample was collected at 18 to 

24 inches bgs at each sub-sample location as previously described in Section 4.5.3.   

 

No ballast was sampled during the 2011 surface soil sampling program.  As approved by 

DEQ (or its representative CDM Smith), none of the grids exhibited sufficient staining to 

warrant field compositing (as described in Section 4.5.1), therefore, all sub-samples 

were submitted for composting at the analytical laboratory.  Soil samples from the 2011 

sampling event were placed in chilled coolers and transported to TestAmerica under 

chain-of-custody protocol for compositing and sieving (if applicable) prior to analysis 

(see Table 6). 

 

During grid sampling, field observations and other pertinent information were recorded 

on Task J Surface Soil/Ballast Sampling Forms.  Copies of these forms are provided in 

Appendix D.  Grid sampling locations are shown on Figures 17A and 17B.  Sample 

analytical results are summarized in Tables 10 and 11 and discussed in Section 5.3.  

Copies of the analytical laboratory reports are provided in Appendix E.  
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4.6.1 Iron Horse Mobile Home Park 
 

Sampling of residential yards in the Iron Horse Mobile Home Park was conducted 

between 9 and 11 December 2011.  The Iron Horse Mobile Home Park was subdivided 

in 33 yards (see Figure 18).  Five-point composite samples were collected from the 

uppermost 6 inches of soil in each yard, as previously described in Section 4.5.  If a 

mobile home was located within the yard, a 4-point composite sample was collected 

from the drip zone (i.e., 6 to 30 inches from exterior walls of a home) approximately half-

way along each exterior wall.  None of the yard samples required field compositing.  Soil 

samples from the 2011 sampling event were placed in chilled coolers and transported to 

TestAmerica under chain-of-custody protocol for compositing and sieving (if applicable) 

prior to analysis (see Table 6).   

 

During residential yard sampling, field observations and other pertinent information were 

recorded on Task J Surface Soil/Ballast Sampling Forms.  Copies of these forms are 

provided in Appendix D.  Residential sampling locations (yard and drip zone) are shown 

on Figure 18.  Sample analytical results are summarized in Table 12 and discussed in 

Section 5.3.4.  Copies of the analytical laboratory reports are provided in Appendix E.  

 

 

4.7 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SAMPLES 
 

4.7.1 Duplicates Samples 
 

A total of 10 duplicate soil samples were collected during the 2010 sampling events; four 

associated with work plan area sampling and six associated with grid sampling.  A total 

of eight duplicate soil samples were collected during the 2011 sampling event; four 

associated with grid sampling and four associated with residential yard sampling.  

Duplicate samples were collected by placing sufficient soil to fill two sets of sample 

containers in a clean aluminum foil-lined stainless steel bowl.  The soil was then 

homogenized using a clean stainless steel spoon/trowel.  The homogenized sample was 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 4-20 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

then split between the two sets of sample containers (a primary sample and a duplicate 

sample).  The duplicate was labeled in accordance with the Facility-Wide SAP (“D-date”) 

and submitted blind to the analytical laboratory.  The primary and duplicate samples 

were analyzed for the same suite of compounds.  Duplicate soil sample analytical results 

are summarized in Tables 7, 8, 10, 11, and 12. 

 

Samples for VPH analysis were collected in separate containers (with zero-headspace).  

Samples collected for duplicate analysis of VPH were not homogenized.  Samples were 

placed directly into a second set of sample containers to minimize potential volatilization. 

 

Soil duplicate results were evaluated during the QA/QC review (see Section 5.6.2).  For 

assessing soil duplicate samples, a relative percent difference (RPD) of 50 percent was 

used as the control limit where analyte concentrations in both samples were greater than 

five times the project required reporting limit.  As noted in the data validation summaries 

presented in Appendix F, the RPDs for some analytes were above 50 percent; however, 

no soil data were qualified based on soil field duplicate sample results.  Higher RPDs are 

not uncommon for soil duplicate samples due to the inherent heterogeneity of chemical 

concentration distributions in soil.  The highest detected value (primary or duplicate) has 

been used in the data evaluation (see Section 5.0). 

 

 

4.7.2 Equipment Blank Samples 
 

One sampling team was used during the Task J surface soil/ballast sampling activities.  

Per the Facility-Wide SAP, one equipment blank sample was collected for each day of 

sampling by rinsing newly decontaminated re-useable field equipment (i.e., stainless 

steel spoon/trowel, mixing bowls, etc.) with DI water and collecting the rinsate water.  

The equipment blank samples were labeled “RX-date” and submitted to the analytical 

laboratory under chain-of-custody protocol and analyzed for the same suite of 

compounds as the soil samples.  Equipment blank sample data are summarized in 

Appendix E and F (see analytical laboratory reports and Tables F-1 and F-2, 

respectively).  The equipment blank samples were evaluated during the QA/QC review 
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(see Section 5.6.2).  Low levels of PAHs and toluene were detected in some of the 

equipment blank samples; however, as noted in the data validation summaries (see 

Appendix F), no soil data were qualified based on equipment blank sample results. 

 

 

4.7.3 DEQ Split Samples 
 

DEQ collected split samples during the 2010 and 2011 Task J sampling programs.  

Copies of the laboratory analytical reports are provided in Appendix G.  DEQ split 

sample results are summarized in Tables G-1 and G-2 in Appendix G.   

 

 

4.8  DECONTAMINATION PROCEDURES 
 

Re-useable field equipment (i.e., stainless steel spoons/trowels, mixing bowls, etc.) was 

decontaminated between discrete sampling locations and composite sampling locations.  

Re-useable field equipment was washed with a non-phosphate detergent and triple 

rinsed with DI water.  Decontamination water was contained and handled as described 

in Section 4.9.   

 

 

4.9 IDW 
 

A small amount of IDW (decontamination water and soil) was generated during the 

Task J surface soil and ballast sampling activities.  In accordance with the Facility-Wide 

SAP, decontamination water was contained and transferred to the Task D/E 

groundwater treatment plant and treated by passing it through the plant’s granular 

activated carbon vessels prior to discharge under a Montana Pollutant Discharge 

Elimination System (MPDES) permit.   

 

During field compositing, not all of the soil sub-sample collected was required in the field 

composited sample.  The residual soil was temporarily contained in a labeled 55-gallon 
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drum in the Hallet Building.  Upon completion of the 2010 Task J sampling activities, the 

soil was transferred to one of the securely covered, labeled, roll-off bins containing soil 

cuttings from the Task L well construction activities located in the fenced roll-off bin 

storage area at the former C&P Packing plant.  After characterization and receipt of a 

contained-in determination from DEQ dated 30 November 2011, the soil contained in the 

roll-off bins was landspread in the former C&P Packing pit (DEQ-approved landspread 

area) on 9 December 2011. 
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5.0 FINDINGS 
 

 

5.1 VISUAL RECONNAISSANCE 
 

The results of the visual reconnaissance conducted between January and May 2006 are 

summarized on Figures 4A through 4D.  The figures depict the lateral extent of 

petroleum hydrocarbon staining observed at the Livingston railyard in 2006.  Field 

observations were divided into the following eight major categories: 

 

 Single stains (generally less than 5 feet in diameter) (dark blue dot) 

 

 Single stains (generally greater than 5 feet in diameter) (green shaded area – 

solid) 

 

 Areas with multiple small stains (green shaded area – hatched) 

 

 Single or multiple stains in vehicle and/or non-railroad equipment storage areas 

(light purple dot, light purple shaded area – solid, light purple shaded area – 

hatched) 

 

 Single or multiple stains in vehicle parking areas (light blue dot, light blue shaded 

area – hatched) 

 

 Minor staining between and near rails (yellow shaded area) 

 

 Moderate to significant staining between and near rails (brown shaded area) 

 

 Significant staining between and near rails (dark purple shaded area). 
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Minor staining (shaded yellow) was observed between and near the tracks.  Typical 

minor staining included discrete individual, or in the case of the mainline, a more or less 

continuous stain along the center of the rail crib.  The heaviest staining was observed 

along the idling tracks leading to the eastern side of the MRL shops.  The largest single 

stain was observed in the turntable area.  Multiple stains were also noted within the 

Transfer Pit area. 

 

As expected, areas of multiple small stains were also observed in car parking areas 

and/or non-railroad equipment storage areas, usually associated with leased commercial 

properties located on Park Street. 

 

The percent of petroleum hydrocarbon surface soil/ballast staining at the Livingston 

railyard was conservatively calculated at about 1 percent of the total exposed area 

observed (see Appendix H). 

 

 

5.2 WORK PLAN AREAS 1 – 9 (SOIL) 
 

Analytical results from surface soil sampling conducted in the work plan areas are 

summarized in Table 7.  With the exception of Work Plan Area 9 (Judson Park), the 

purpose of sampling the “work plan areas” was to evaluate the reproducibility of 

historical data collected during the LSI/RI where the calculated total cPAH concentration 

exceeded the ROD cleanup level of 4 mg/kg.  Work plan areas also included previous 

sampling locations where cPAHs were not detected at elevated cPAH method reporting 

limits.  DEQ required samples be collected from Work Plan Area 9, because this area 

was not sampled during the LSI/RI. 

 

Samples collected from work plan areas were not used in the EPC calculations 

(see Section 5.3.1) for the following reasons: 
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 Discrete samples were predominantly collected from work plan areas.  

EPCs were calculated using the composite sample dataset obtained from 

the grid sampling. 

 

 Samples collected from work plan areas were targeted 

(i.e., focused/non-random).   

 

 Small dataset (typically less than 20 sampling points) available for each 

work plan area. 

 

Therefore, data collected from work plan areas were initially compared directly to ROD 

cleanup/screening levels.  Where a primary and duplicate sample dataset exists, the 

highest concentration from either the primary or duplicate sample was used for 

comparison to ROD cleanup/screening levels.  In those work plan areas where discrete 

samples exceeded ROD cleanup/screening levels, additional composite sampling was 

conducted in 2011 in the associated exposure area, as directed by DEQ.  The composite 

samples were then used with the existing grid composite sample dataset in the EPC 

calculations (see Section 5.3). 

 

 

5.2.1 Work Plan Area 1 
 

During the LSI, samples BN-SO-24 and BN-SO-26 were collected near the railroad 

tracks along the northwestern end of the former Electric Shop and contained possible 

total cPAH concentrations (including one half the method reporting limits) of 18 and 

21 mg/kg, respectively (see Figure 7).   

 

Eighteen discrete near-surface soil samples (and two duplicates) were collected in this 

area, centered on the approximate location of samples BN-SO-24 and BN-SO-26. 

 

cPAHs:  The 20 discrete samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.09 to 21 mg/kg.  Sample 
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results for 10-SS1-1 (21 mg/kg) and sample 10-SS1-18 (4.5 mg/kg) exceeded 

the ROD cleanup level of 4 mg/kg.  [Note: The duplicate sample collected at 

location 10-SS1-18 (sample D2-8-11-10) contained total cPAHs at 3.7 mg/kg, 

below the ROD cleanup level.] 

 

EPH Screen:  The 20 discrete samples were analyzed for EPH screen.  EPH 

screen concentrations ranged from 54 to 1,000 mg/kg.  Thirteen of the 

20 samples exceeded (or equaled) 200 mg/kg and were analyzed for EPH 

fractions.   

 

EPH Fractions:  C11 to C22 aromatics, C19 to C36 aliphatics, and C9 to C18 

aliphatics were detected at concentrations shown in Table 7.  The EPH fraction 

concentrations are below their respective ROD 2000 RBSLs (and current 2009 

RBSLs).   

 

VPH:  The 20 discrete samples were analyzed for VPH.  Low estimated 

(“J” flagged) concentrations of benzene, toluene, xylenes, naphthalene, and total 

purgeable hydrocarbons were detected at concentration below 2009 RBSLs 

(see Table 7).  VPH fraction concentrations are below their respective 2009 

RBSLs. 

 

Lead:  None of the samples from Work Plan Area 1 were required by DEQ to be 

analyzed for lead. 

 

Three discrete deeper soil samples (18 to 24 inches bgs) were also collected from this 

area (sample locations 10-SS1-5, 100-SS1-10, and 10-SS1-15).  Total cPAH 

concentrations in the deeper samples ranged from 0.02 to 0.56 mg/kg, below the ROD 

cleanup level of 4 mg/kg.  The total cPAH concentrations at 18 to 24 inches bgs were 

either comparable to, or slightly less than, those detected in the shallower near-surface 

sample.  The EPH screen concentrations ranged from 15 to 56 mg/kg (below 200 mg/kg) 

and are slightly lower than the concentrations detected in the shallower near-surface 

samples at the same location.  No VPH compounds were detected in the deeper samples. 
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Total cPAHs were detected above the ROD cleanup level at two sampling locations in 

this area.  Work Plan Area 1 is located in DEQ Exposure Area E.  Additional surface soil 

sampling was conducted in Area E in accordance with DEQ’s sampling requirements 

outlined in its letter to BNSF dated 14 October 2011 (see Section 5.3). 

 

 

5.2.2 Work Plan Area 2 
 

During the LSI, sample BN-SO-6 was collected east of the Locomotive Shop and north 

of the Turntable and contained a total cPAH concentration of 35 mg/kg (see Figure 8).   

 

Nine discrete near-surface soil samples (and one duplicate) were collected in this area, 

centered on the approximate location of sample BN-SO-6.  (Note: DEQ moved sample 

location 10-SS2-9 approximately 15 feet northwest of sample location 10-SS2-5.) 

 

cPAHs:  The ten discrete samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.07 to 16 mg/kg.  Sample 

results for 10-SS2-1 (16j mg/kg) and 10-SS2-6 (12 mg/kg) exceeded the ROD 

cleanup level of 4 mg/kg.  [Note: The duplicate sample collected at locations 

10-SS2-1 (sample D-8-10-10) contained total cPAHs at 5.9j mg/kg, above the 

ROD cleanup level.] 

 

EPH Screen:  The ten discrete samples were analyzed for EPH screen.  EPH 

screen concentrations ranged from 59 to 2,100 mg/kg.  Eight of the 10 samples 

were analyzed for EPH fractions.   

 

EPH Fractions:  C11 to C22 aromatics and C19 to C36 aliphatics were detected 

at concentrations shown in Table 7, below their respective ROD 2000 RBSLs 

(and current 2009 RBSLs).   

 

VPH:  None of the samples from Work Plan Area 2 were required by DEQ to be 

analyzed for VPH. 
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Lead:  The ten discrete samples were analyzed for lead.  Lead was detected in 

the samples at concentrations ranging from 11 to 220 mg/kg, below the ROD 

screening level of 750 mg/kg. 

 

Two discrete deeper soil samples (18 to 24 inches bgs) were also collected from this 

area (sample location 10-SS2-5 and 10-SS2-9).  As can be seen in Table 7, total cPAH 

concentrations at 18 to 24 inches (0.10 and 0.05 mg/kg, respectively) were either 

comparable to, or slightly less than, those detected in the shallower near-surface 

samples and are below the ROD cleanup level of 4 mg/kg.  The EPH screen and lead 

concentrations are also comparable to, or less than, the shallower near-surface 

concentrations.  

 

Total cPAHs were detected above the ROD cleanup level at two sampling locations in 

this area.  Work Plan Area 2 is located in DEQ Exposure Area E.  Additional surface soil 

sampling was conducted in accordance with DEQ’s sampling requirements outlined in its 

letter to BNSF dated 14 October 2011 (see Section 5.3). 

 

 

5.2.3 Work Plan Area 3 
 

During the RI, sample B-5 was collected northwest of the API separator pond and 

contained a possible total cPAH concentration (including one half the method reporting 

limit) of 9.2 mg/kg (see Figure 9).   

 

Nine discrete near-surface soil samples were collected in this area, centered on the 

approximate location of sample B-5.   

 

cPAHs:  The nine discrete samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.06 to 0.39 mg/kg, below 

the ROD cleanup level of 4 mg/kg.   
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EPH Screen:  The nine discrete samples were analyzed for EPH screen.  EPH 

screen concentrations ranged from 69 to 430 mg/kg.  Six of the nine samples 

were analyzed for EPH fractions.   

 

EPH Fractions:  C11 to C22 aromatics and C19 to C36 aliphatics were detected 

at concentrations shown in Table 7, below their respective ROD 2000 RBSLs 

(and current 2009 RBSLs).   

 

VPH:  The nine discrete samples from this area were analyzed for VPH.  

Benzene was detected in two samples at estimated (i.e., below the method 

reporting limit) concentrations of 0.013J and 0.015J mg/kg (see Table 7).  

Naphthalene was also detected in four of the samples at estimated 

concentrations ranging from 0.018J to 0.038J mg/kg.  These concentrations are 

below the current 2009 RBSLs. 

 

Lead:  None of the samples from Work Plan Area 3 were required by DEQ to be 

analyzed for lead. 

 

Two discrete deeper soil samples (18 to 24 inches bgs) were also collected from this area 

(sample location 10-SS3-5 and 10-SS3-9).  As can be seen in Table 7, the total cPAH 

concentrations at 18 to 24 inches were comparable to those detected in the shallower 

near-surface sample and are below the ROD cleanup level of 4 mg/kg.  The EPH screen 

concentration significantly decreased at location 10-SS3-9 from 430 mg/kg to less than 

10 mg/kg.  The EPH screen concentration of the deeper sample at location 10-SS3-5 was 

higher (2,000 mg/kg) than the near-surface sample (330 mg/kg); however, the EPH 

fraction concentrations were below ROD 2000 RBSLs (and current 2009 RBSLs).   

 

Total cPAH concentrations detected in this area during the RI were not reproducible. 
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5.2.4 Work Plan Area 4 
 

During the RI sample, E-5 was collected west of the Livingston railyard wastewater 

treatment plant (WWTP) and contained a possible total cPAH concentration (including 

one half the method reporting limit) of 6.7 mg/kg (see Figure 10). 

 

Nine discrete near-surface soil samples were collected in this area, centered on the 

approximate location of sample E-5.   

 

cPAHs:  The nine discrete samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.17 to 11 mg/kg.  The 

sample result for 10-SS4-5 (11 mg/kg) exceeded the ROD cleanup level of 

4 mg/kg.   

 

EPH Screen:  The nine discrete samples were analyzed for EPH screen.  EPH 

screen concentrations ranged from 44 to 2,400 mg/kg.  Eight of the nine samples 

were analyzed for EPH fractions.   

 

EPH Fractions:  C11 to C22 aromatics and C19 to C36 aliphatics were detected 

at concentrations shown in Table 7, below ROD 2000 RBSLs (and current 2009 

RBSLs).   

 

VPH:  None of the samples from Work Plan Area 4 were required by DEQ to be 

analyzed for VPH.   

 

Lead:  None of the samples from Work Plan Area 4 were required by DEQ to be 

analyzed for lead. 

 

Two discrete deeper soil samples (18 to 24 inches) were also collected from this area 

(sample location 10-SS4-5 and 10-SS4-9).  As can be seen in Table 7, the total cPAH 

concentrations decreased in the samples collected at 18 to 24 inches bgs, in particular 

at location 10-SS4-5 to a concentration below the ROD cleanup level.  The EPH screen 
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concentration significantly decreased at location 10-SS4-5 from 2,400 to 49 mg/kg.  The 

EPH concentrations of the deeper sample at location 10-SS4-9 were approximately the 

same order of magnitude as the near-surface sample and below RBSLs.   

 

The total cPAH concentration in proximity to RI sample E-5 appears to be reproducible.  

Work Plan Area 4 is located in DEQ Exposure Area D.  Additional surface soil sampling 

was conducted in accordance with DEQ’s sampling requirements outlined in its letter to 

BNSF dated 14 October 2011 (see Section 5.3). 

 

 

5.2.5 Work Plan Area 5 
 

During the LSI and RI, samples BN-SO-3, BN-SO-4, and C-2 were collected in the 

Former Freight Train Refueling Area (see Figure 11).  Method reporting limits for these 

samples were 21, 22, and 5 mg/kg, respectively.  The calculated possible total cPAH 

concentrations based on one half the method reporting limits for these samples are 

<24, <25, and <5.8 mg/kg, respectively; consequently, these samples could not be 

adequately evaluated for possible total cPAHs with respect to the ROD cleanup level 

due to the elevated method reporting limits.   

 

Three 5-point composite near-surface soil samples were collected in this area, centered 

on the approximate location of samples BN-SO-3, BN-SO-4, and C-2.   

 

cPAHs:  The three composite samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.11 to 0.62 mg/kg, below 

the ROD cleanup level of 4 mg/kg.  

 

EPH Screen:  The three composite samples were analyzed for EPH screen.  

EPH screen concentrations ranged from 28 to 1,400 mg/kg.  One sample 

(10-SS5-2-comp) was analyzed for EPH fractions.   
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EPH Fractions:  C11 to C22 aromatics, C19 to C36 aliphatics, and C9-18 

aliphatics were detected at concentrations of 350, 330, and 860 mg/kg, 

respectively (see Table 7).  The EPH fraction concentrations are below their 

respective ROD 2000 RBSLs (and current 2009 RBSLs).   

 

VPH:  None of the samples from this area were required to be analyzed for VPH.   

 

Lead:  None of the samples from this area were required to be analyzed for lead. 

 

Low method reporting limits achieved during the Task J SI confirmed total cPAH 

concentrations in this area are below the ROD cleanup level. 

 

 

5.2.6 Work Plan Area 6 
 

During the LSI, samples BN-SO-27, BN-SO-28, and BN-SO-29 were collected north of 

the Livingston railyard WWTP (see Figure 12).  Method reporting limits for these 

samples were 20 to 21 mg/kg.  The calculated possible total cPAH concentrations based 

on one half the method reporting limits for these samples ranged from <23 to <24 mg/kg; 

consequently, these samples could not be adequately evaluated for possible total 

cPAHs with respect to the ROD cleanup level due to the elevated method reporting 

limits.    

 

Three 5-point composite near-surface soil samples were collected in this area, centered 

on the approximate location of samples BN-SO-27, BN-SO-28, and BN-SO-29.   

 

cPAHs:  The three composite samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.09 to 0.15 mg/kg, below 

the ROD cleanup level of 4 mg/kg.  

 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 5-11 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

EPH Screen:  The three composite samples were analyzed for EPH screen.  

EPH screen concentrations ranged from 50 to 110 mg/kg.  These concentrations 

are below 200 mg/kg; therefore, the samples were not analyzed for EPH 

fractions.   

 

VPH:  One sample from this work plan area was analyzed for VPH.  Estimated 

concentrations of benzene, toluene, xylenes, and naphthalene were detected 

below 2009 RBSLs (see Table 7).   

 

Lead:  None of the samples from this area were required to be analyzed for lead. 

 

Low method reporting limits achieved during the Task J SI confirmed total cPAH 

concentrations in this area are below the ROD cleanup level. 

 

 

5.2.7 Work Plan Area 7 
 

During the RI, sample B-1 was collected northeast of the API overflow pond 

(see Figure 13).  The method reporting limit for this sample was 10 mg/kg.  The 

calculated possible total cPAH concentrations based on one half the method reporting 

limit for this sample is <12 mg/kg; consequently, this sample could not be adequately 

evaluated for possible total cPAHs with respect to the ROD cleanup level due to the 

elevated method reporting limit.     

 

One 5-point composite near-surface soil sample was collected in this area, centered on 

the approximate location of sample B-1.   

 

cPAHs:  The one composite sample was analyzed for PAHs (as a primary 

analysis).  The total cPAH concentration was 3.6 mg/kg, below the ROD cleanup 

level of 4 mg/kg.  
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EPH Screen:  The one composite sample was analyzed for EPH screen.  The 

EPH screen concentration was 1,400 mg/kg.  This concentration is above 

200 mg/kg; therefore, the sample was analyzed for EPH fractions.   

 

EPH Fractions:  C11 to C22 aromatics and C19 to C36 aliphatics were detected 

at concentrations of 380 and 630 mg/kg, respectively (see Table 7).  These 

concentrations are below their respective ROD 2000 RBSLs (and current 2009 

RBSLs).   

 

VPH:  The sample from this work plan area was analyzed for VPH.  No VPH 

compounds were detected above their respective method reporting limits. 

 

Lead:  The one composite sample was analyzed for lead.  Lead was detected at 

a concentration of 150 mg/kg, below the ROD screening level of 750 mg/kg. 

 

Low method reporting limits achieved during the Task J SI confirmed total cPAH 

concentrations in this area are below the ROD cleanup level. 

 

 

5.2.8 Work Plan Area 8 
 

Three discrete near-surface soil samples were collected from the area located 

approximately 50 feet south and west of LSI sample location BN-SO-36, just inside the 

Livingston railyard boundary (see Figure 14).  Sample BN-SO-36 (which is located 

outside the study area) could not be previously evaluated for possible total cPAHs due to 

elevated method reporting limits.   

 

cPAHs:  The three discrete near-surface samples were analyzed for PAHs (as a 

primary analysis).  Total cPAHs concentrations ranged from 0.72 to 2.7 mg/kg, 

below the ROD cleanup level of 4 mg/kg.  
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EPH Screen:  The three discrete near-surface samples were analyzed for EPH 

screen.  EPH screen concentrations ranged from 240 to 350 mg/kg.  These 

concentrations are above 200 mg/kg; therefore, the samples were analyzed for 

EPH fractions.   

 

EPH Fractions:  C11 to C22 aromatics and C19 to C36 aliphatics were detected 

at concentrations ranging from 71 to 110 mg/kg and 78 to 150 mg/kg, 

respectively (see Table 7).  These concentrations are below their respective 

ROD 2000 RBSLs (and current 2009 RBSLs).   

 

VPH:  None of the samples from this area were required to be analyzed for VPH.   

 

Lead:  None of the samples from this area were required to be analyzed for lead. 

 

A discrete deeper soil sample (18 to 24 inches) and a duplicate were also collected from 

this area (sample location 10-SS8-3).  As can be seen in Table 7, the cPAH and EPH 

screen concentrations were comparable to those detected in the shallower near-surface 

sample and are below ROD cleanup/screening levels. 

 

Low method reporting limits achieved during the Task J SI confirmed total cPAH 

concentrations in this area are below the ROD cleanup level. 

 

 

5.2.9 Work Plan Area 9 (Judson Park) 
 

Three 5-point composite near-surface soil samples were collected from this area, as 

required by DEQ (see Figure 15).   

 

cPAHs:  The three composite samples were analyzed for PAHs (as a primary 

analysis).  Total cPAHs concentrations ranged from 0.12 to 0.18 mg/kg, below 

the ROD cleanup level of 4 mg/kg.  
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EPH Screen:  The three composite samples were analyzed for EPH screen.  

EPH screen concentrations ranged from 112 to 178 mg/kg.  These 

concentrations are below 200 mg/kg; therefore, the samples were not analyzed 

for EPH fractions.   

 

VPH:  None of the samples from this area were required to be analyzed for VPH.   

 

Lead:  One of the composite samples was analyzed for lead.  Lead was detected 

at a concentration of 80 mg/kg, below the ROD screening level of 750 mg/kg. 

 

None of the samples collected from Work Plan Area 9 (Judson Park) exceeded ROD 

cleanup/screening levels. 

 

 

5.2.10 Summary 
 

During the Task J sampling activities, low method reporting limits were achieved for 

PAHs to allow evaluation of cPAH data in Work Plan Areas 5, 6, 7, and 8 that could not 

be appropriately evaluated based on the LSI and RI data.  Total cPAH concentrations in 

these areas were well below the ROD cleanup level of 4 mg/kg.  

 

During the LSI or RI, total cPAHs were detected above the ROD cleanup level in a 

sample collected from Work Plan Areas 1, 2, 3, and 4.  Multiple discrete samples were 

collected in each of these areas, centered on the approximate previous sampling 

locations to evaluate whether the previously detected concentrations are reproducible.  

Total cPAHs detected in the soil samples collected from Work Plan Area 3 were below 

the ROD cleanup level of 4 mg/kg.  Total cPAHs were detected above the ROD cleanup 

level of 4 mg/kg in two of the 18 discrete samples collected from Work Plan Area 1, two 

of the nine discrete samples collected from Work Plan Area 2, and one of the nine 

discrete samples collected from Work Plan Area 4. 
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Work Plan Areas 1 and 2 are located in DEQ Exposure Area E and Work Plan Area 4 is 

located in DEQ Exposure Area D.  Additional composite sampling was conducted in 

these exposure areas in 2011 in accordance with DEQ’s required sampling outlined in its 

letter to BNSF dated 14 October 2011.  

 

Calculation of EPCs, as specified in the Task J SI Work Plan – DEQ Version, based on 

the DEQ-defined exposure area datasets (see Section 5.3) is considered the most 

appropriate way to evaluate the potential risk from cPAHs in surface soil at the 

Livingston railyard.  The EPC is a conservative estimate of the average chemical 

concentration in an environmental medium (i.e., a reasonable estimate of concentration 

likely to be contacted by a receptor over time). 

 

Petroleum hydrocarbons were detected in surface soil in the work plan areas; however, 

petroleum hydrocarbon fractions were not detected above ROD 2000 RBSLs (and 

current 2009 RBSLs).  No VPH compounds were detected above their respective 2009 

RBSLs in soil samples collected from the work plan areas. 

 

Lead was detected in surface soil samples collected from Work Plan Area 2, Work Plan 

Area 7, and Work Plan Area 9 at concentrations below the ROD screening level of 

750 mg/kg. 

 

Work Plan Area 9 (Judson Park) was not sampled during the LSI or RI.  DEQ required 

samples be collected in this area under Task J.  No COCs were detected in Judson Park 

above ROD cleanup/screening levels. 

 

In general, the concentrations of COCs detected in deeper 18- to 24-inch samples were 

either lower or comparable to the concentrations detected in the shallower near-surface 

(0- to 6-inch) samples.   

 

 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 5-16 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

5.3 GRID SAMPLING (SOIL) 
 

Tables 13 and 14 summarize the grid sampling information for each DEQ-defined 

exposure area.  Analytical results for surface soil collected during the 2010 and 2011 

grid sampling are summarized in Tables 8, 10, and 11.  Copies of the analytical 

laboratory reports are provided in Appendix E.  Composite data from the grid sampling 

was used to calculate EPCs for each of the DEQ-defined exposure areas, as described 

below, in accordance with the Task J SI Work Plan – DEQ Version. 

 

 

5.3.1 EPCs 
 

EPCs represent concentrations of a chemical in the exposure medium that is contacted 

over the exposure period.  EPA guidance (1989) recommends using the average 

concentration to represent a reasonable estimate of the concentration that would be 

contacted over time.  However, due to uncertainty in estimating the average 

concentration, EPA guidance (1989) recommends use of the 95 percent upper 

confidence limit (UCL) on the arithmetic average as the EPC.   

 

There are many statistical methods for calculating UCLs.  EPA guidance (2002) 

describes alternative methods for calculating UCLs and recommends how to select 

UCLs for a facility.  In addition, a software package, ProUCL, was developed for EPA to 

calculate UCLs in accordance with the EPA guidance (2002).  ProUCL tests for 

normality, lognormality, and gamma distribution of a dataset and computes a 

conservative and stable UCL of the mean (EPA 2010).  In accordance with Task J SI 

Work Plan – DEQ Version, the 95 percent UCL recommended by ProUCL based on the 

distribution of the dataset was used as EPCs at the Livingston railyard.  

 

 

EPCs were calculated using available surface soil analytical data from the grid sampling 

conducted at the Livingston railyard.  Surface soil EPCs were calculated using available 

composite soil data collected from 0 to 2 feet bgs.  Discrete samples (i.e., discrete 
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samples collected from work plan areas, discrete samples collected from a stain, 

discrete samples collected at 18 to 24 inches bgs) were not used in the EPC 

calculations.  Per EPA guidance (2010), collected samples in a dataset should be either 

all discrete or all composite.  Because the composite soil samples provide a better 

representation of the average surface soil concentrations throughout the potential 

exposure areas, only the composite samples were used in the EPC calculations.  

 

For each DEQ-defined exposure areas (see Table 15), the maximum detected 

concentration for each COC for each dataset was compared to the ROD 

cleanup/screening levels.  If the maximum detected concentration in the DEQ-defined 

exposure area exceeded ROD cleanup/screening levels for total cPAHs and/or 

petroleum hydrocarbons, consistent with DEQ’s 14 October 2011 letter, an EPC was 

calculated.  Since DEQ added lead to Task J sampling program in 2010, the same 

methodology was used to evaluate lead concentrations relative to the ROD screening 

level.   

 

Non-detect concentrations were used in the EPC calculations in accordance with the 

methods used in the software ProUCL Version 4.1.00 (EPA 2010).  ProUCL 

Version 4.1.00 uses statistical methods including Kalpan-Meier (KM) and bootstrap 

methods for dealing with non-detect concentrations in place of substitution methods 

(e.g., one-half detection limit) (EPA 2010).  For duplicate soil sample data, the higher of 

the primary or duplicate sample result was used in calculating the EPCs.  For qualified 

data, the reported value was used, unless the data were qualified with a “U”, in which 

case the data were indicated as non-detect results for purposes of evaluation of the 

dataset using ProUCL. 

 

The calculated EPCs are summarized in Table 15.  EPC calculation spreadsheets are 

provided in Appendix I. 
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5.3.2 EPC Summary 
 

The maximum detected concentration exceeded the ROD cleanup/screening levels for 

the following analytes and DEQ-defined exposure areas:  

 

 Total cPAHs: Exposure Areas B, D, E, and G. 

 

 Lead: Exposure Areas E and H. 

 

An EPC for lead in surface soil for DEQ Exposure Area H (i.e., the Iron Horse Mobile 

Home Park) was not calculated because exposure is assessed on an individual yard 

basis for this DEQ-defined exposure area (see Section 5.3.4).  For all other COCs with 

maximum detected concentrations exceeding the ROD cleanup/screening levels, EPCs 

were calculated using composite sample data collected from the DEQ-defined exposure 

areas.   

 

Composite data from the grid sampling were entered into EPA’s ProUCL software to 

calculate EPCs for total cPAHs and lead.  As shown in Table 15, all EPCs were below 

the ROD cleanup/screening levels with the exception of the EPC calculated for total 

cPAHs for DEQ Exposure Area E.   

 

The calculated EPC for total cPAH for DEQ Exposure Area E (13.4 mg/kg) exceeds the 

ROD cleanup level of 4 mg/kg for total cPAHs.  In order to evaluate potential remedial 

action alternatives, composite sample results were sequentially removed from DEQ 

Exposure Area E dataset until the calculated EPC was less than the ROD cleanup level 

of 4 mg/kg.  The removal of the following five 2011 composite samples from DEQ 

Exposure Area E data set results in a calculated EPC of 3.6 mg/kg (below the ROD 

cleanup level): 

 

 23J-4 (21.2 mg/kg total cPAH) 

 

 22J-8 (14.2 mg/kg total cPAH) 
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 21D-1 (63 mg/kg total cPAH) 

 

 21D-2 (7.7 mg/kg total cPAH) 

 

 29E-1 (39j mg/kg total cPAH, measured as field duplicate). 

 

 

5.3.3 Deeper Surface Soil  
 

A total of 18 deeper surface soil samples (including duplicates) were collected during the 

grid sampling in 2010 from 18 to 24 inches bgs.  Because these samples were collected 

at discrete locations they were not included in the EPC calculations, as previously 

discussed. 

 

Except as noted below, the deeper samples contained COCs at lower concentrations 

than the shallower near-surface composite samples collected within the same grid.  

Concentrations of COCs in the deeper samples were below ROD cleanup/screening 

levels.  The only exception was sample 30C-SS-a-1.5 collected from sub-sample 

location “a” in Grid 30C (located in DEQ Exposure Area D).  Sub-sample location “a” 

was collected within a petroleum hydrocarbon stained area (see Appendix D).  The C11 

to C22 aromatic fraction (810 mg/kg) exceeded the ROD 2000 RBSL of 750 mg/kg in 

this sample.  None of the other fractions or total cPAH concentrations exceeded ROD 

cleanup/screening levels. 

 

Approximately 8.2 percent of the exposed surface soil in Grid 30C was stained 

(see Appendix D)6.  During the near-surface composite sampling of this grid, sub-sample 

location “a” was located within the rail crib within an approximate 300 square foot 

petroleum hydrocarbon stained area.  Near-surface sub-samples from this grid were 

proportionally field composited as described in Section 4.5.1 and used in the EPC 

                                                 
6 Grid 30C is located east of the MRL Shops in an area noted during the 2006 visual reconnaissance has having 
significant staining between and near rail tracks (see Section 5.1). 
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calculations.  While petroleum hydrocarbons were detected in the near-surface 

composite samples, the concentrations did not exceed ROD screening levels for 

petroleum hydrocarbons.  The discrete deeper sample collected from sub-sample 

location “a” was moved north approximately 5 feet with DEQ approval to outside the rail 

crib but still within the petroleum hydrocarbon stained area. 

 

In its letter to BNSF dated 14 October 2011, DEQ required additional investigation of 

Grid 30C for C11 to C22 aromatics at 18 to 24 inches bgs (see Section 4.6).  The 

analytical results from the additional deeper surface soil sampling conducted in 2011 are 

summarized in Table 11.  Since DEQ RBSLs for C11-C22 aromatics are based on 

leaching to groundwater, an EPC was not calculated for C11 to C22 aromatics.  The 

highest concentration of C11 to C22 aromatics (1,200 mg/kg) was detected in composite 

soil sample 30C-6.  This concentration does exceed the ROD screening level of 

750 mg/kg but does not exceed the current 2009 RBSL of 1,280 mg/kg.  

 

 

5.3.4 Iron Horse Mobile Home Park (DEQ Exposure Area H) 
 

As previously stated, residential yards in DEQ Exposure Area H have been evaluated on 

an individual yard basis and compared to residential screening levels.  The 

concentration of lead (1,100 mg/kg) detected in the composite drip zone sample 

collected around the mobile home located in Yard 2 exceeds the EPA regional screening 

level (RSL) of 400 mg/kg. 

 
In its letter to BNSF dated 8 March 2012, DEQ also determined that the concentrations 

of PAHs in surface soil in Yards 4 and 5 are above residential RBSLs and EPA RSLs. 

 

 

5.4 SOIL SCREENING LEVELS 
 

Task J SI Work Plan – DEQ version also requires that if cPAHs do not exceed the ROD 

cleanup level that BNSF “evaluate the risk posed to groundwater by the detected COC 
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concentrations, using EPA Region IX soil screening levels (DAF=10) or fate and 

transport modeling for PAHs, and using fate and transport modeling for petroleum 

hydrocarbons.”  The purpose of this comparison is to evaluate if a completed pathway 

exists for COCs detected in surface soil to leach to groundwater.   

 

DEQ did not state in the Task J SI Work Plan – DEQ version which version of the EPA’s 

soil screening levels (SSLs) should be used in this evaluation.  The most current EPA 

SSLs (May 2012) (EPA 2012) have been provided in Tables 7, 8, 10, 11, and 12.  In its 

letter to BNSF dated 14 October 2011, DEQ determined it was appropriate to utilize the 

current 2009 surface soil RBSLs listed in the master table (Appendix C) of the RBCA 

Guidance for PAHs that exceeded EPA SSLs as screening levels for compound leaching 

to groundwater. 

 

The following PAHs are above EPA SSLs and/or current 2009 RBSLs, based on a depth 

to groundwater of 10 to 20 feet below sample collection: 

 

 2-Methylnaphthalene above the EPA SSL of 1.4 mg/kg:  Grid 21D-1 (2.9 mg/kg), 

discrete location 10-SS2-1 (Area 2) (4.7j mg/kg), discrete location 10-SS4-5 

(Area 4) (1.6 mg/kg), Grid 29D-5 (1.7 mg/kg), Grid 29E-1 (8.0j mg/kg), and 

discrete location 30C-SS-a-1.5 (9.8 mg/kg). 

 

 Benzo(a)anthracene above the 2009 RBSL of 45.7 mg/kg :  Grid 21D-1 

(51 mg/kg) 

 
 Benzo(a)pyrene above the 2009 RBSL of 12.4 mg/kg:  Grid 21F (16 mg/kg), 

Grid 21D-1 (42 mg/kg), discrete location 10-SS1-1 (Area 1) (14 mg/kg), 

Grid 23J-4 (14 mg/kg), and Grid 29E-1 (26j mg/kg). 

 

Dissolved phase petroleum hydrocarbons in alluvial aquifer groundwater are being 

addressed under Task G of the Spring 2005 SOW.  In a letter to BNSF dated 19 April 

2011, DEQ denied BNSF’s request (dated 28 February 2008; Kennedy/Jenks 

Consultants 2008a) for a “No Further Action (NFA)” determination under Task G of the 
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Spring 2005 SOW.  The letter also stated that “DEQ believes that Task D must be 

completed before it can be determined that dissolved petroleum concentrations in the 

area of LNAPL do not exceed screening levels” and that “DEQ is officially placing 

Task G on hold”.  DEQ’s 19 April 2011 letter effectively defers implementation and 

confirmation of remedial action under Task G until Task D cleanup levels have been 

achieved to DEQ’s satisfaction, as required by the ROD.  The ROD states that “source 

removal of the free product and bioventing of petroleum-contaminated subsurface soils 

to the cleanup levels” must occur before DEQ can evaluate the effectiveness of natural 

attenuation of the dissolved phase contamination. 

 

Lead is relatively immobile in soil unless present in conjunction with extraordinary 

mobilizing conditions (e.g., highly acidic soil water).  DEQ required lead be included in 

the initial quarterly groundwater monitoring conducted under Task F Stage I – Part 1 

(DEQ 2007).  The sampling results were submitted to DEQ in a letter report titled 

Transmittal of March 2008 (Fourth Quarter) Task F Stage 1 – Part 1 Groundwater 

Monitoring Results, and Request for Modifications to Task F Stage I – Part 1 

Groundwater Monitoring Requirements, Burlington Northern Livingston Shop Complex - 

Livingston, Montana dated 23 May 2008 (Kennedy/Jenks Consultants 2008b).  

Groundwater samples were collected from 34 wells on a quarterly basis and 12 multi-

level wells on a semiannual basis for a period of one year and analyzed for dissolved 

lead.  DEQ required analysis of lead “in order to address the potential for exceeding the 

ROD cleanup levels for lead in groundwater” (DEQ 2007).  The ROD cleanup level for 

lead in groundwater is 15 micrograms per liter (µg/L) [or 0.015 milligrams per liter 

(mg/L)].  Dissolved lead was detected in the groundwater samples collected from two of 

the wells (90-1C and #6) in June 2007.  The concentrations (0.0006 and 0.0005 mg/L) 

were just above, and at, the method reporting limit of 0.0005 mg/L, respectively, and well 

below the ROD cleanup level.  Moreover, these data were not reproducible; dissolved 

lead was not detected in groundwater samples collected from wells 90-1C and #6 in 

three subsequent monitoring events and, therefore, the initial lead detections were not 

considered to be representative of groundwater conditions.  DEQ approved the removal 

of lead from the Task F Stage I – Part 1 groundwater monitoring program in a letter to 

BNSF dated 13 June 2008 (DEQ 2008).   
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5.5 BALLAST SAMPLING 
 

DEQ considers ballast to be “surface soil” and required ballast samples be collected.  

Analytical results for ballast samples are summarized in Table 9.  Copies of the 

analytical laboratory reports are provided in Appendix E.  One ballast sample was 

collected in Work Plan Area 5, and 14 ballast samples were collected during the 2010 

grid sampling (see Figure 1 and Figures 16A through 16C).  No ballast samples were 

collected during the 2011 sampling event.  Either discrete or composite samples were 

collected as outlined on Figure 5.  The 15 samples were analyzed for PAHs.  Total cPAH 

concentrations detected in the ballast samples ranged from less than 0.01 to 

0.06 mg/kg.  The 15 ballast samples were also analyzed for EPH screen.  EPH screen 

concentrations ranged from less than 4.8 to 2,200j mg/kg7.  The EPH screen 

concentration detected in five of the samples exceeded 200 mg/kg; therefore, these 

samples were analyzed for EPH fractions.  C11 to C22 aromatics and C19 to C36 

aliphatics were detected at concentrations below ROD 2000 RBSLs (and current 2009 

RBSLs) (see Table 9).   

 

 

5.6 QA/QC AND DATA VALIDATION 
 

QA objectives were established to ensure reliable and accurate data, and applied to all 

aspects of sampling handling, analysis, data management, and reporting.  The QA 

objectives and measures necessary to achieve satisfactory data quality were presented 

in the Facility-Wide Quality Assurance Project Plan (QAPP) (Appendix B of the 

Facility-Wide SAP).  During implementation of the Task J field activities, QA/QC 

procedures were adhered to, including adherence to SOGs for sample collection, 

handling and shipping, and documentation; proper chain-of-custody protocols; and 

collection of field QC samples.    

 

                                                 
7 Data qualified as estimated (“j” flagged) based on data validation (see Appendix F). 
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5.6.1 QC Samples 

 

During the Task J field activities, QC samples were collected to monitor both field and 

laboratory operations to evaluate the precision and accuracy of the analytical data.  

QC samples, including field duplicate and blank samples, were collected in general 

accordance with the Facility-Wide SAP as discussed in Sections 4.7.1 and 4.7.2.  

Laboratory QC samples (e.g., matrix spike samples, method blank samples, and 

laboratory control samples) were also prepared and analyzed by the analytical 

laboratory in accordance with the applicable analytical methods.  Both field QC sample 

results and laboratory internal QC sample results were assessed during the QA/QC 

review as discussed in Section 5.6.2. 

 

 

5.6.2 Data Validation 
 

Upon receipt of the analytical results, a QA/QC review of the data was conducted 

following applicable and where appropriate criteria presented in EPA’s Contract 

Laboratory Program National Functional Guidelines for Superfund Organic Methods 

Data Review and Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review (EPA 2004, 2008).  The data review was performed by 

EcoChem, Inc. of Seattle, Washington, an independent data validation company.   

 

The evaluation consisted of reviewing the following: 

 

 Holding times 

 

 Laboratory method blank sample results 

 

 Surrogate compound recovery  

 

 Matrix spike/matrix spike duplicate sample results 
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 Laboratory control sample results 

 

 Laboratory duplicate sample results 

 

 Field blind duplicate sample results 

 

 Field blank sample results. 

 

The QA/QC reviews are summarized on the data validation summary sheets provided in 

Appendix F.  Based on the QA/QC reviews, data for the 2010 and 2011 Task J sampling 

programs generally met the data quality objectives and the requirements for each of the 

above criteria, and are valid and acceptable for evaluation of surface soil remedy 

requirements at the Livingston railyard.  Qualifiers applied to the data based on the 

QA/QC reviews have been added to the applicable tabulated analytical tables. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
 

 
6.1 WORK PLAN AREAS AND DEQ EXPOSURE AREAS A, B, C, D, E, F, AND G 
 

No additional action is proposed for Work Plan Areas 3, 5, 6, 7, 8, and 9.  With respect 

to these areas, Task J SI data showed the following: 

 

• No COCs were detected in these areas above ROD cleanup/screening levels. 

 

• Historical RI/LSI data were not reproducible and total cPAH concentrations 

above the ROD cleanup level were not identified.   

 

Low method reporting limits achieved during the Task J SI confirmed that total cPAHs at 

concentrations above the ROD cleanup level, were not present in areas that could not 

previously be evaluated due to elevated method reporting limits.   

 

Total cPAHs were detected in discrete soil samples collected from Work Plan Areas 1, 2, 

and 4 above the ROD cleanup level of 4 mg/kg.  Total cPAHs were detected above the 

ROD cleanup level of 4 mg/kg in two of the 18 discrete samples collected from Work 

Plan Area 1, two of the nine discrete samples collected from Work Plan Area 2, and one 

of the nine discrete samples collected from Work Plan Area 4.  Work Plan Areas 1 and 2 

are located in DEQ Exposure Area E and Work Plan Area 4 is located in DEQ Exposure 

Area D.  Additional composite sampling was conducted in these exposure areas in 2011 

in accordance with DEQ’s required sampling outlined in its letter to BNSF dated 

14 October 2011, as previously discussed.   

 

Composite data collected during 2010 and 2011 were used to calculate EPCs for total 

cPAHs and lead, as the maximum detected concentrations of total cPAHs and lead 

exceeded ROD cleanup/screening levels in one or more of the DEQ exposure areas.  

The use of EPCs based on datasets for each DEQ-defined exposure area (except 

Exposure Area H) is the appropriate way to evaluate the potential risk from total cPAHs 
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and lead in surface soil at the Livingston railyard.  EPCs calculated from each dataset in 

accordance with the Task J SI Work Plan – DEQ Version and DEQ directives do not 

exceed the ROD cleanup level for total cPAHs and the ROD screening levels for lead, 

except as noted below: 

 

• The EPC concentration for total cPAHs of 13.4 mg/kg in DEQ Exposure Area E 

exceeds the ROD cleanup level of 4 mg/kg. 

 

It was determined that removing from the statistical dataset the results for total surface 

soil cPAHs concentrations for five grids (23J-4, 22J-8, 21D-1, 21D-2, and 29E-1) would 

reduce the Area E EPC for total cPAHs from 13.4 mg/kg to 3.6 mg/kg (below the ROD 

cleanup level of 4 mg/kg). 

 

An evaluation of possible remedial alternatives for total cPAHs in surface soil in the five 

grids is presented in Table 16 to comply with DEQ’s 8 March 2012 letter8.  The remedial 

alternatives include 1) no action, 2) capping the grids with clean imported material, 

3) excavating soil for ex situ treatment at an on-railyard treatment area through chemical 

oxidation or amendment-enhanced bioremediation, and backfilling the excavation with 

treated soil, and 4) soil excavation/off-Facility disposal and importing clean backfill 

material. 

 

Based on the evaluation of alternatives, soil excavation/off-Facility disposal is the 

recommended alternative to reduce the EPC concentration for total cPAHs from 13.4 to 

3.6 mg/kg.  Capping does not remove the cPAHs from the soil and requires long-term 

monitoring and maintenance to maintain the integrity of the cap.  In addition, raising the 

surface grade with a cap may cause drainage/grading problems on an operational 

railyard.  Treatment will remove the cPAHs from the soil on a permanent basis and will 

not require long-term monitoring and maintenance; however, additional factors make this 

                                                
8 In its 14 October 2011 letter to BNSF, DEQ stated the Revised Task J Supplemental Investigation Report must address 
whether to “conduct a soil removal action or perform a feasibility study (FS) or engineering evaluation/cost analysis 
(EE/CA) to evaluate alternative remedial actions(s) in accordance with the ROD” and that “cleanup alternatives will be 
evaluated as part of the remedial design”.  Table 16 has been provided to satisfy the requirements of DEQ’s letter to 
BNSF dated 8 March 2012, which required an “evaluation of alternatives” be included in the Revised Task J Supplemental 
Investigation Report. 
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a poor alternative.  These factors include: 1) additional requirements associated with 

constructing and operating a treatment area, 2) repeated handling/movement of the soil, 

3) time required to degrade the cPAHs, 4) possibility that the cPAHs cannot be degraded 

to required levels, and 5) associated State compliance requirements.  Soil excavation 

and off-Facility disposal is relatively inexpensive (providing the soil can be managed as 

non-hazardous), would permanently remove the cPAHs from surface soil thus 

eliminating the need for long-term monitoring and maintenance, could be implemented in 

a relatively short time-frame and will ensure disposition in a permitted and managed 

disposal facility. 

 

Twelve samples of the 223 soil samples collected for analysis of PAHs contained PAHs 

at concentrations that were above the EPA SSL or 2009 RBSLs for the leaching to 

groundwater pathway (see Section 5.4).  Six of the samples are located in one of the five 

Area E grids that have been designated for remedial action (see above) to reduce the 

EPC for total cPAHs, specifically Grids 21D-1, 29E-1, and 23J-4.   

 

The remaining six samples are summarized below.  According to DEQ’s letter to BNSF 

dated 14 October 2011 (Comment #43), BNSF has the option to remove the soil or 

conduct groundwater monitoring.  BNSF proposes collecting groundwater samples from 

the closest downgradient wells for a minimum of two sampling events representing the 

seasonal high and low water table and analyzing the samples for PAHs using EPA 

Method 8270 with SIM, if necessary.  

 

PAH Grid/Discrete Location Closest Downgradient Well 
2-Methylnaphthalene Discrete Location 10-SS2-1 (Area 2) 

Discrete Location 10-SS4-5 (Area 4) 
Grid 29D-5 composite 
Discrete Location 30C-SS-a-1.5 (Grid 30C) 

L-88-12 
HRO-17(a) / HRO-13(b) 
HRO-17(a) / HRO-13(b) 
HRO-13(b) 

Benzo(a)pyrene Grid 21F composite 
Discrete Location 10-SS1-1 (Area 1) 

ISCO-37 
ISCO-34 

Notes: 

(a) Well HRO-17 will be sampled if the well can be located, otherwise well HRO-13 will be sampled as an alternative. 

(b) Well HRO-13 will be sampled if no sheen is present.  If sheen is present, the well will not be sampled and another 

alternative well will be sampled with DEQ approval. 
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6.2 DEQ EXPOSURE AREA H (IRON HORSE MOBILE HOME PARK) 
 

The concentration of lead (1,100 mg/kg) detected in the drip zone composite sample 

collected around the home located in Yard 2, is above the EPA RSL of 400 mg/kg.  The 

concentration of lead detected in the drip zone at this location is not consistent with the 

concentrations of lead detected in surface soil throughout the Livingston railyard.  The 

detection of lead in the sample collected at Yard 2 from the drip zone represents a 

statistical outlier of the Exposure Area H dataset (based on five percent confidence level 

and calculated using ProUCL Version 4.1.00).  Only nine of the 44 railyard surface soil 

composite samples contained lead concentrations that exceeded 400 mg/kg and the 

95 percent upper confident limit on the mean for lead for these railyard surface soil data 

(279 mg/kg) does not exceed 400 mg/kg.   Exposure Area H and railyard soil data 

suggest the lead detected in the drip zone sample from Yard 2 is unlikely to be related to 

railyard activities.  The ATSDR (2007) provides the following information on potential 

sources of lead in residential soils: 

 

“The greatest potential for human exposure to lead arises from its previous use 

as an additive in gasoline, which resulted in its widespread dispersal throughout 

the environment, and its use as a pigment in both interior and exterior paints.  

Although the use of lead as a gasoline additive has been gradually phased out 

and completely banned by 1995 in the United States and its use in paints was 

banned in 1978, human exposure to lead continues because unlike organic 

chemicals released to the environment, lead does not degrade to other 

substances.  Leaded paint is still prevalent in many older homes in the United 

States, and peeling or flaking paint contributes to indoor and outdoor dust levels.” 

 

In its 8 March 2012 letter, DEQ directed BNSF to conduct a remedial action at this 

location.  The 8 March 2012 letter also required a remedial action be conducted at 

Yards 4 and 5 based on the concentrations of cPAHs detected in the surface soil. 
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Based on an evaluation of remedial alternatives (see Table 16), soil excavation/off-

Facility disposal is proposed as the remedial action at the locations.   

 

 

6.3 PROPOSED CLEANUP LEVELS 
 
The following remedial action cleanup levels are proposed for DEQ approval: 

 

DEQ Exposure Area Chemical of Concern Proposed Cleanup Level 

A, B, C, D, E, F, G Total cPAHs - soil 4 mg/kg (taken from ROD) 
 cPAHs - groundwater 2010 DEQ-7 standards (taken from August 

2010 Circular DEQ-7 Montana Numeric Water 
Quality Standards) 

H Lead - soil 400 mg/kg (taken from EPA RSL – Direct 
Contact Residential) 

 cPAHs - soil 2009 RBSLs [taken from RBCA Guidance 
(Appendix C) - Direct Contact Residential] 

 

Confirmation soil sampling conducted as part of the selected remedial action(s) will be 

used to determine cleanup levels have been achieved, as provided in Section 6.4.   

 

 

6.4 PROPOSED REMEDIAL ACTION 
 

6.4.1 DEQ Exposure Area E 
 

In a conference call between DEQ, BNSF, and Kennedy/Jenks Consultants on 11 April 

2012, DEQ requested that a remedial action proposal be included in this Revised Task J 

SI Report.  Based on the evaluation of remedial alternatives presented in Table 16 and 

discussed in Section 6.1 above, surface soil excavation and off-Facility disposal is the 

proposed remedial action.  
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The concentrations of total cPAHs detected in the five Exposure Area E grids designated 

for remedial action (23J-4, 22J-8, 21D-1, 21D-2, and 29E-1) were representative of 

composite samples collected from 0 to 6 inches bgs.  DEQ defines surface soil as 0 to 

2 feet bgs.  It is proposed to collect three additional 5-point composite samples from the 

same locations as the near surface (0 to 6 inch) samples from the five grids at depths of 

6 to 12 inches bgs, 12 to 18 inches bgs, and 18 to 24 inches bgs to evaluate the vertical 

distribution of total cPAH concentrations.  Deep surface soil samples will be collected as 

previously described in Section 4.5.3, after underground utility clearances have been 

conducted.  Sub-samples will be submitted to the analytical laboratory for compositing at 

each depth interval and analyzed for PAHs using EPA Method 8270. 

 

The additional samples will be used to determine the depth of soil excavation.  For 

example, if the composite sample collected from 6 to 12 inches bgs has a total cPAH 

concentration less than the ROD cleanup level of 4 mg/kg, soil excavation will be limited 

to 0 to 6 inches.  If the composite sample collected 6 to 12 inches bgs exceeds the ROD 

cleanup level, but the sample collected from 12 to 18 inches bgs is below the ROD 

cleanup level, soil will be excavated to 12 inches bgs and so forth.   

 

The information from the additional sampling will assist the selected remedial contractor 

in determining the amount of material to be excavated, stockpiled, and disposed of, and 

the amount of clean backfill material required9.   

 

Surface soil will be excavated to the appropriate depth in each grid based upon the 

sampling results and 5-point composite confirmation samples will be collected from 

25 foot by 25 foot grids for PAH analysis using EPA Method 8270 on an expedited turn-

around basis to verify that the cleanup level has been achieved prior to backfilling.  

Excavated areas will be backfilled to original grade using clean backfill material.  

 

                                                
9 A source of clean backfill material will be identified for DEQ approval.   Per the procedures outlined in DEQ’s “Frequently 
Asked Questions” (found at http://www.deq.mt.gov/StateSuperfund /FrequentlyAskedQuestions.mcpx), the location of the 
supplier will be checked against DEQ’s database of contaminated sites to confirm that the backfill material is not from, or 
located adjacent to, a listed site.  Sample(s) of the backfill material will be collected in accordance with DEQ’s 
requirements (i.e., one 5-point composite sample for every 400 cubic yards of backfill material or other frequency agreed 
upon with DEQ) and analyzed for RCRA eight metals. 

http://www.deq.mt.gov/StateSuperfund%20/FrequentlyAskedQuestions.mcpx
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Excavated soil will be placed in a lined and covered stockpiled and sampled for waste 

profiling in accordance with the requirements of the disposal facility.  Following 

acceptance by the disposal facility, the excavated soil will be transported off of the 

Facility and disposed. 

 

All solid waste disposal will be conducted in accordance with the Facility-Wide SAP 

(including Addendum No. 1 and Addendum No. 2) and ERCLs, as described in more 

detail in Appendix A. 

 

 

6.4.2 DEQ Exposure Area H (Iron Horse Mobile Home Park) 
 

Based on the evaluation of remedial alternatives presented in Table 16 and discussed in 

Section 6.2 above, surface soil excavation and off-Facility disposal is the proposed 

remedial action for surface soil in residential yards.   

 

No additional pre-excavation composite sampling is proposed for the drip zone around 

the home in Yard 2 and surface soil in Yards 4 and 5.  In accordance with the EPA 

Handbook soil will be excavated to a depth of 12 inches bgs: (1) from the drip zone (i.e., 

between 6 and 30 inches horizontally from the exterior walls) in Yard 2 and (2) from 

Yards 4 and 5.   

 

Excavation confirmation samples will be collected as follows: 

 

• 4 point-composite sample will be collected from the drip zone in Yard 2  

 

• 5-point composite yard sample will be collected from Yard 4 and 5.  

 

Composite samples will be collected as previously described in Section 4.6.1.  The 

confirmation sub-samples collected from Yard 2 will be submitted to the analytical 

laboratory for sieving and compositing and analyzed for lead using EPA Method 6010.  

The confirmation sub-samples collected from Yards 4 and 5 will be submitted to the 
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analytical laboratory for compositing and analyzed for PAHs using EPA Method 8270.  

Samples will be submitted on an expedited basis.  Additional soil will be removed up to a 

maximum depth of 2 feet if residential cleanup levels are exceeded in the confirmation 

samples. 

 

Excavated soil will be place in a lined and covered stockpiled on the railyard (outside of 

the mobile home park) and sampled for waste profiling in accordance with the 

requirements of the disposal facility.  Following acceptance by the disposal facility, the 

excavated soil will be transported off of the Facility and disposed. 

 

 

6.4.3 General Considerations, Coordination, and Reporting 
 

Surface soil excavation work will be performed in such a manner as to preserve existing 

structure(s) such as railroad tracks and buildings.  No demolition is contemplated to 

achieve the remediation goal of reducing the EPC and/or achieving the cleanup levels.  

The remedial action work will comply with the ERCLs already established for subsurface 

investigation work and IDW handling, which cover analogous activities to the surface soil 

removal.  The task-specific health and safety plan will be revised to include 

consideration of the proposed remedial action.  Remedial action scheduling and 

construction work will be coordinated with MRL to minimize interference with its 

operations.  Backfill material will be analyzed to confirm that it is suitable for use and 

these analytical results will be provided to DEQ.  Following completion of the remedial 

action, a remedial action report will be provided to DEQ that contains at a minimum the 

following, as applicable: 

 

• A brief narrative or table of previous surface soil work performed with references 

to documents wherein the work was performed.  Maps and tables compiling 

previous surface soil sampling results. 

 

• A description of the components of the remedial action. 

 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 6-9 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

• A statement of the potential problems posed by COCs in surface soil and a 

description of how these potential problems have been addressed by the 

remedial action. 

 
• Identification of any problems encountered in work plan implementation and 

details of any deviations from the remedial action plan. 

 
• The ROD cleanup levels and DEQ-approved site-specific cleanup levels for 

surface soil at the Facility. 

 
• The manner in which the remedial action satisfies the requirements of the ROD. 

 
• Documentation of confirmation of effectiveness of the remedial action, including 

results of confirmation sampling.  Tabulated confirmation sample analytical 

results compared to ROD and site-specific cleanup up levels, including results 

from previous sampling. 

 
• Description of how exceedances in confirmation samples were addressed, 

including, if necessary, conducted or proposed additional sampling/monitoring or 

remedial actions and maintenance. 

 
• A description of how implementation of the remedial action plan reduced to 

acceptable levels and unacceptable risks to public health, welfare, safety, and 

the environment at the Facility. 

 
• A description of how compliance with each ERCL and each independently 

applicable requirement was achieved. 

 
• A narrative of general field observations, as applicable, including soil conditions 

and characteristics, and visual or odoriferous signs of the presence of COCs. 

 
• Description of QA/QC samples and procedures and a discussion of quality 

assurance and data validation. 
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• Map(s) drawn to scale identifying remedial action areas, confirmation sample 

locations, sample numbers, sample media and COC concentrations. 

 
• A description of final deposition of materials, debris and residue generated during 

the remedial action or remaining after the remedial action, including waste 

disposal. 

 
• Schedule and timeframe during which the work was performed. 

 
• Copies of original field log book/field forms and sampling logs. 

 
• Copies of raw analytical data and laboratory validation packages (as applicable) 

and copies of QA/QC or data validation checklists. 

 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants R-1 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

REFERENCES 
 
 
ATSDR.  2007.  Toxicological Profile for Lead.  Agency for Toxic Substances and 
Disease Registry.  August 2007. 
 
Camp Dresser & McKee, Inc.  1993.  Final Baseline Risk Assessment, Livingston Rail 
Yard.  May 1993. 
 
Envirocon, Inc.  1992.  Surficial-Soil Investigation Report, Livingston Rail Yard, 
Envirocon, Missoula, MT, July 1992. 
 
Envirocon, Inc.  1994.  Livingston Rail Yard Final Remedial Investigation Report, 
Livingston, Montana.  Volumes 1 through VII.  Envirocon, Missoula, MT. 
 
Envirocon, Inc.  1998a.  Livingston Rail Yard Final Draft Primary Hydrocarbon Feasibility 
Study Report, Livingston, Montana.  Envirocon, Missoula, MT.    
 
Envirocon, Inc.  1998b.  Livingston Rail Yard Final Draft Soil and Groundwater Feasibility 
Study Report, Livingston, Montana.  Envirocon, Missoula, MT. 
 
Kennedy/Jenks Consultants.  2005.  Task G Stage I Remedial Action Plan for Dissolved 
Phase Petroleum Hydrocarbons in Groundwater, Burlington Northern Livingston Shop 
Complex, Livingston, Montana.  May 2005.  Kennedy/Jenks Consultants, 
Federal Way, WA. 
 
Kennedy/Jenks Consultants.  2006.  Facility-Wide Sampling and Analysis Plan, 
Burlington Northern Livingston Shop Complex Facility, Livingston, Montana.  
March 2006.  Kennedy/Jenks Consultants, Federal Way, WA. 
 
Kennedy/Jenks Consultants.  2008a.  Task G – Dissolved-Phase Petroleum 
Hydrocarbons in Groundwater, Burlington Northern Livingston Shop 
Complex, Livingston, Montana.  28 February 2010.  Kennedy/Jenks 
Consultants, Federal Way, WA. 
 
Kennedy/Jenks Consultants.  2008b.  Transmittal of March 2008 (Fourth Quarter) 
Task F Stage I – Part 1 Groundwater Monitoring Results, and Request for Modifications 
to Task F Stage I – Part 1 Groundwater Monitoring Requirements, Burlington Northern 
Livingston Shop Complex, Livingston, Montana.  23 May 2008.  Kennedy/Jenks 
Consultants, Federal Way, WA. 
 
Kennedy/Jenks Consultants.  2008c.  Facility-Wide Health and Safety Plan (Revision 
No. 3), Burlington Northern Livingston Shop Complex Facility, Livingston, Montana.  
May 2008.  Kennedy/Jenks Consultants, Federal Way, WA. 
 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants R-2 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

Montana Department of Environmental Quality.  2000.  Montana Tier 1 Risk-Based 
Corrective Action Guidance for Petroleum Releases.  March 2000.  Montana Department 
of Environmental Quality, Remediation Division, Helena, MT. 
 
Department of Environmental Quality.  2001.  Record of Decision, Burlington Northern 
Livingston Shop Complex.  Montana Department of Environmental Quality, Remediation 
Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2003.  Montana Tier 1 Risk-Based 
Corrective Action Guidance for Petroleum Releases.  October 2003.  Montana 
Department of Environmental Quality, Remediation Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2005a.  Statement of Work for Spring 
2005 Activities.  BNSF Livingston Shop Complex, Park County, Montana.  August 2005.  
Montana Department of Environmental Quality, Remediation Division, Helena, MT.   
 
Montana Department of Environmental Quality.  2005b.  Final Task J Supplemental 
Investigation Work Plan for Surface Soil.  BNSF Livingston Shop Complex, Park County, 
Montana.  December 2005.  Montana Department of Environmental Quality, 
Remediation Division, Helena, MT. 
   
Montana Department of Environmental Quality.  2007.  Task F Stage I – Part 1 Remedial 
Action Plan for VOC-Containing Alluvial Aquifer Groundwater, Burlington Northern 
Livingston Shop Complex, Livingston, Montana.  April 2007.  Montana Department of 
Environmental Quality, Remediation Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2008.  Subject: Transmittal of March 
2008 (Fourth Quarter) Task F Stage I – Part 1 groundwater Monitoring Results, and 
Request for Modifications to Task F Stage I – Part 1 Groundwater Monitoring 
Requirements, Burlington Northern Livingston Shop Complex, Livingston, Montana.  
13 June 2008.  Montana Department of Environmental Quality, Remediation Division, 
Helena, MT. 
 
Montana Department of Environmental Quality.  2009.  Montana Tier 1 Risk-Based 
Corrective Action Guidance for Petroleum Releases.  September 2009.  Montana 
Department of Environmental Quality, Remediation Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2010a.  RE: Task J Request for 
Supplemental Surface Soil Sampling.  10 June 2010.  Montana Department of 
Environmental Quality, Remediation Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2010b.  RE: HRO#17 through HRO#19 
Request for Contained-out Determination, Burlington Northern Livingston Shop 
Complex, Livingston, Montana (Facility).  27 July 2010.  Montana Department of 
Environmental Quality, Remediation Division, Helena, MT. 
 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants R-3 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

Montana Department of Environmental Quality.  2011.  RE: April 12, 2011 Task J 
Supplemental Investigation Report.  14 October 2011.  Montana Department of 
Environmental Quality, Remediation Division, Helena, MT. 
 
Montana Department of Environmental Quality.  2012.  Burlington Northern Livingston 
Shop Complex, Task J Supplemental Investigation Report.  8 March 2012.  Montana 
Department of Environmental Quality, Remediation Division, Helena, MT. 
 
OTS.  2011.  Joslyn Street Tailings Facility, Reynolds Mobile Home Park Soil Sampling 
– Sampling and Analytical Plan Addendum,  9 September 2011.  Olympus Technical 
Services, Inc., Helena, Montana. 
 
URS Consultants.  1992.  Analytical Results Report, Burlington Northern-Livingston 
Shop Complex, Livingston, Montana.  ARCS Contract 68-W9-0053, Work Assignment 
No. 19-8JZZ.  30 April 1992.  URS Consultants, Englewood, Colorado. 
 
U.S. Environmental Protection Agency.  1989.  Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation Manual (Part A).  Interim Final.  
December 1989.  EPA/5401/1-89/002.  U.S. EPA Office of Emergency and Remedial 
Response, Washington D.C.   
 
U.S. Environmental Protection Agency.  1993.  Provisional Guidance for Quantitative 
Risk Assessment of Polycyclic Aromatic Hydrocarbons.  July 1993.  EPA/600/R-93/089.  
Office of Research and Development.   
 
U.S. Environmental Protection Agency.  1996.  Recommendations of the Technical 
Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with 
Adult Exposures to Lead in Soil.  Final December 1996.  EPA-540-R-03-001.   
 
U.S. Environmental Protection Agency.  1999.  Use of the TRW Interim Adult Lead 
Methodology in Risk Assessment.  7 April 1999.  Memorandum to M. Maddaloni, TRW 
Adult Lead Subgroup from P. Van Leeuwen, Region 5 Superfund Program. 
 
U.S. Environmental Protection Agency.  2002.  Calculating Upper Confidence Limits for 
Exposure Point Concentrations at Hazardous Waste Sites.  December 2002.  OSWER 
9285.6-10.  U.S. EPA Office of Emergency and Remedial Response, Washington, D.C.  
 
U.S. Environmental Protection Agency.  2003.  Superfund Lead-Contaminated 
Residential Sites Handbook.  Final: August 2003.  OSWER 9285.7-50.  U.S. EPA Office 
of Emergency and Remedial Response, Washington, D.C.  
 
U.S. Environmental Protection Agency.  2004.  Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review.  EPA 540-R-04-004.  U.S. EPA, Office 
of Superfund Remediation and Technology Innovation, Washington, DC. 
 



 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants R-4 1296021.16 
m:\wp\2012\!livingston\task_j\si-rpt_rev2_jul2012\2nd rev_rpt_july2012.doc 

U.S. Environmental Protection Agency.  2008.  Contract Laboratory Program National 
Functional Guidelines for Superfund Organic Methods Data Review.  EPA 540-R-08-01.  
U.S. EPA, Office of Superfund Remediation and Technology Innovation, Washington, 
D.C. 
 
U.S. Environmental Protection Agency.  2010.  ProUCL Software Version 4.1 User 
Guide.  EPA/600/R-07/041.  May 2010.  U.S. EPA Office of Research and Development, 
Washington, D.C.  
 
U.S. Environmental Protection Agency.  2012.  Regional Screening Levels for Chemical 
Contaminants at Superfund Sites.  Dated May 2012. 



 

Tables 
 
 



TABLE 1 Page 1 of 3 
 

TASK J: SUMMARY OF WORK PERFORMED 
Burlington Northern Livingston Shop Complex 
 

 
  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 1296021.16 
m:\wp\2010\1096021.16_livingston\2011\task_j\si_rpt_april\tables\table 1 work performed.doc 

Year Summary of Activities Conducted 
Comments/Modifications from Task J Work Plan – DEQ Version and 

Clarifications to DEQ’s Directives 

2005  Submitted Task J Supplemental Investigation Work Plan for Surface Soil, Burlington Northern Livingston Shop Complex, Livingston, Montana, prepared by Kennedy/Jenks Consultants on 
behalf of the BNSF Railway Company (BNSF), to the Montana Department of Environmental Quality (DEQ) for review and approval on 31 May 2005. 

 Submitted Final Task J Supplemental Investigation Work Plan for Surface Soil, Burlington Northern Livingston Shop Complex, Livingston, Montana (Final Task J SI Work Plan), prepared 
by Kennedy/Jenks Consultants on behalf of BNSF, to DEQ for review and approval on 6 October 2005 in response to DEQ’s comments letter dated 12 August 2005.  

 Received DEQ’s required changes to the Final Task J SI Work Plan in a letter to BNSF dated 31 October 2005.  

 The letter also stated that the DEQ-modified Final Task J SI Work Plan was approved with DEQ’s changes.   

 Submitted DEQ-modified Final Task J SI Work Plan (hereinafter referred to a Task J SI Work Plan – DEQ Version) to DEQ on 15 December 2005. 

DEQ’s letter dated 31 October 2005 required BNSF to implement the visual 
reconnaissance portions of the DEQ-modified Task J SI Work Plan within 30 days of 
the date of its letter.  No field activities were conducted in November/December 2005 
due to adverse weather and the unpredictability of winter weather conditions.  Visual 
reconnaissance of surface soil requires dry, snow- and frost-free weather conditions, 
as stated in the Task J SI Work Plan – DEQ Version. 

DEQ required, and was sent, weekly weather forecasts to monitor ongoing weather 
conditions.  Visual reconnaissance activities were performed in 2006 as weather 
conditions (rain, snow/frost) allowed. 

2006  Conducted surface soil visual reconnaissance activities between 25 January and 10 May 2006 as winter/spring weather conditions permitted in accordance with Task J SI Work Plan – 
DEQ Version. 

 Submitted a preliminary working draft data package, prepared by Kennedy/Jenks Consultants on behalf of BNSF, to DEQ on 30 May 2006.  The preliminary data package summarized 
the visual reconnaissance field observations and included summary maps, field forms, and photographs.  

 In a conference call between BNSF, Kennedy/Jenks Consultants, DEQ, and CDM Smith (formerly CDM) on 8 June 2006, to discuss the visual reconnaissance results, BNSF proposed 
removing stained soils in areas outside the tracks (using visual observations) without conducting confirmation sampling and sampling 10 percent (or about) 30 randomly chosen grids for 
petroleum hydrocarbons and polynuclear aromatic hydrocarbons (PAHs) to supplement the existing surface soil database.  DEQ indicated in the meeting that sampling about 30 grids 
would not be adequate to fully characterize the nature and extent of contamination at the more than 180-acre Facility, as required by the Task J SI Work Plan – DEQ Version, Record of 
Decision (ROD), and Spring 2005 SOW. 

DEQ informed BNSF that DEQ would provide the scope of work for the next segment 
of Task J.   

2007 None. Work by BNSF on Task J on hold pending direction from DEQ. 

2008 None. Work by BNSF on Task J on hold pending direction from DEQ. 

2009 None. Work by BNSF on Task J on hold pending direction from DEQ. 

2010  Received DEQ’s sampling requirements for the next segment of Task J in a letter to BNSF dated 10 June 2010, which included 1) collection of soil and ballast samples from nine pre-
defined areas identified in the Task J SI Work Plan – DEQ Version (hereinafter referred to as Work Plan Areas 1 through 9) and collection of 5-point composite samples from 
approximately 170 grids across the Livingston railyard, and 2) analyzing the samples for one or more of the following compounds:   

 Extractable petroleum hydrocarbon screen (EPH screen) using modified EPA Method 8015 with follow-on analysis for EPH fractions using Massachusetts Department of 
Environmental Protection (MADEP) EPH Fractionation Method and PAHs using EPA Method 8270 in selective ion monitoring (SIM)  mode (unless the sample was already 
designated for PAH analysis as a primary analysis) if the EPH screen result exceeded 200 milligrams per kilogram (mg/kg) 

 PAHs using EPA Method 8270 SIM 

 Lead using EPA Method 6010 (as required by DEQ, samples for analysis of lead were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis) 

 Volatile petroleum hydrocarbons (VPH) [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, xylenes, and naphthalene, collectively referred to as MTBEXN] 
using the MADEP VPH Method. 

DEQ’s letter also identified seven DEQ-defined “exposure areas” (A through G).  [Note: DEQ identified one other exposure area (H) in its 10 June 2010 letter.  Per DEQ, sampling in 
Exposure Area H was dependent upon the results from grids in adjacent Exposure Areas E and F.]  

DEQ required that Task J sampling activities commence within 30 days of receipt of the letter.   

 In an email to DEQ dated 28 June 2010, Kennedy/Jenks Consultants requested a number of clarifications regarding discrepancies between the sampling map and sampling table 
attached to DEQ’s 10 June 2010 letter.  DEQ provided its clarifications in an email dated 29 June 2010. 

 Collected surface soil samples from Work Plan Area 9 (Judson Park) on 9 July 2010 in accordance with Task J SI Work Plan – DEQ Version.  (Note: Judson Park also corresponds to 
DEQ Exposure Area A.)  Three 5-point composite samples were collected.  Samples were analyzed for one or more of the compounds listed above, as designated in the Task J SI Work 
Plan – DEQ Version and as modified by DEQ in its 10 June 2010 letter (see Table 4). 

 Collected surface soil and ballast samples from Work Plan Areas 1 through 6 and Work Plan Area 8 between 9 and 11 August 2010 in accordance with the Task J SI Work Plan – DEQ 
Version.  (Note: Work Plan Area 7 could not be accessed during this sampling event due to presence of ponded water in the sampling area.)  A combination of composite and discrete 
samples were collected in accordance with the Task J SI Work Plan – DEQ Version and analyzed for one or more of the compounds listed above, as designated in the Task J SI Work 
Plan – DEQ Version and as modified by DEQ in its 10 June 2010 letter (see Table 4). 

DEQ’s 10 June 2010 letter negated the Task J SI Work Plan – DEQ Version 
requirement for BNSF to prepare an addendum to the work plan. 
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Year Summary of Activities Conducted 
Comments/Modifications from Task J Work Plan – DEQ Version and 

Clarifications to DEQ’s Directives 

2010 (cont.)  During August 2010, a series of conference calls were held between representatives of BNSF, Kennedy/Jenks Consultants, DEQ, and CDM Smith to discuss the technical approach to 
Task J that was developed by DEQ in its 10 June 2010 letter.  Topics discussed included: 

 Number of grids to be sampled 

 DEQ-defined exposure areas 

 Potential biases introduced by including a sub-sample from a small stain (representing considerably less than 20 percent of the grids surface area) into a 5-point composite sample 

 Collection of non-random, composite samples for use in exposure point concentration (EPC) calculations.  

Based on the discussions, DEQ agreed to 1) reduce the number of grids to be sampled within each exposure area and 2) use of “weighted” proportional sample collection based on the 
percent of surface staining observed within each grid.  DEQ provided its reduced list of grids to be sampled in emails to Kennedy/Jenks Consultants dated 25 August 2010 (Exposure 
Areas B and D) and 27 August 2010 (Exposure Areas C, E, F and G).  DEQ also identified how many of the sub-samples within each grid were to be collected from stained areas, based 
on DEQ’s perception of the degree of petroleum hydrocarbon staining observed during the 2006 visual reconnaissance. 

 Collected surface soil and ballast samples from DEQ-selected grids in Exposure Area E between 13 and 16 September 2010.  (Note: As agreed in the discussions with DEQ, Exposure 
Area E was sampled first and the results reviewed prior to sampling the remaining exposure areas.)  Work Plan Area 7 was also sampled during this sampling event.  A 5-point composite 
sample was collected from each DEQ-selected grid (unless ballast was present at one or more sub-sample locations – see comments) in accordance with DEQ requirements and 
analyzed for one or more of the compounds listed above, as designated by DEQ in its 10 June 2010 letter (see Table 5).   

DEQ (or its representative CDM Smith) identified the five sub-locations within each grid to be sampled and identified locations where deep surface soil samples [i.e., 18 to 24 inches below 
ground surface (bgs)] would be collected at a later date (after underground utility clearances).   

 On 16 September 2010, BNSF received an email from DEQ documenting the department’s satisfaction with the Task J sampling in Exposure Area E.  DEQ also stated that “there is much 
less evidence of staining now in 2010 than there was in 2006” and that the prescriptive sampling approach provided by DEQ in its 25 and 27 August 2010 emails was not used during 
sampling of Exposure Area E (see comments).   

 On 6 October 2010, preliminary analytical results from Exposure Area E were provided to DEQ for review and discussion.  Upon review of the preliminary analytical results, it was agreed 
that BNSF would sample the DEQ-selected grids in the remaining exposure areas (excluding Exposure Area H).  BNSF requested, and was granted in an email dated 7 October 2010, 
approval to analyze more of the samples for PAHs (as a primary analysis) to provide a larger PAH dataset for statistical calculation of EPC(s).  Sampling of the remaining exposure areas 
was conducted between 4 and 13 October 2010.  A 5-point composite sample was collected from each DEQ-selected grid (unless ballast was present at one or more sub-sample 
locations – see comments) in accordance with DEQ requirements and analyzed for one or more of the compounds listed above, as designated by DEQ in its 10 June 2010 letter 
(see Table 5).   

DEQ (or its representative CDM Smith) identified the five sub-locations within each grid to be sampled and identified locations where deep surface soil samples (i.e., 18 to 24 inches bgs) 
would be collected at a later date (after underground utility clearances).   

 Collected discrete deep surface soil samples (i.e., 18 to 24 inches bgs) from DEQ-designated locations between 8 and 9 November 2010.  These sampling activities were conducted after 
underground utility clearance was performed at each designated sample location.  Sample locations were adjusted where necessary, with DEQ approval, based on underground utilities. 

DEQ required that only the top 6-inches of material (soil or ballast) be collected at each 
sub-sample location which was a modification from the Task J SI Work Plan – DEQ 
Version requirement for sampling locations covered by ballast.   

DEQ provided additional clarification and/or concurrence regarding sampling/analysis 
of ballast in emails dated 4 and 27 August 2010 as follows:  

 Gravel-sized ballast required analysis using surface extraction methods. 

 Ballast that contained predominantly fines and soil samples collected from the 
same grid would be analyzed for the same suite of compounds listed in DEQ’s 
tables.  Ballast that contained fines mix would be analyzed using soil analysis 
laboratory procedures as opposed to surface extraction methods. 

 Gravel-sized ballast that was not broken down into fine particles would not be 
analyzed for lead or VPH.   

 If gravel-sized ballast-only was present at one sub-sample location, then one 
discrete gravel-sized ballast sample would be collected, and a 4-point composite 
ballast fines/soil sample would be collected from the remaining locations. 

 If gravel-sized ballast-only was present at two sub-sample locations, then a 
2-point composite gravel-sized ballast sample would be collected, and a 3-point 
composite ballast fines/soil sample would be collected from the remaining 
locations, etc.   

 If gravel-sized ballast was collected from two locations (one stained and one 
unstained), the size of the ballast material precluded the use of weighted 
proportional composite sampling.  In this instance, two discrete ballast samples 
would be collected, one from each sub-sample location. 

During sampling of Exposure Area E, DEQ revised its prescriptive approach to grid 
sampling in the field and determined that if the area of surface staining within a grid 
represented less than 1 percent of the grid, the five sub-samples could be collected 
from non-stained areas.  These sub-samples were composited by the analytical 
laboratory.  If the staining was greater than 1 percent, any sub-sample(s) collected 
from a stained area(s) was proportionally weighted during compositing in the field.  
This deviated from the prescriptive sampling requirements in DEQ’s emails dated 
25 and 27 August 2010.   

Kennedy/Jenks Consultants prepared several visual aids for use in the field to assist in 
determining percent of staining within a grid and developed a computer spreadsheet to 
enable accurate proportional compositing of sub-samples in the field.  DEQ 
concurrence of the percent of grid staining was obtained in the field prior to sample 
collection. 
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Year Summary of Activities Conducted 
Comments/Modifications from Task J Work Plan – DEQ Version and 

Clarifications to DEQ’s Directives 

2011  In an email to DEQ dated 3 December 2010 titled “BN Livingston Shop Complex – Task J SI Report”, Kennedy/Jenks Consultants requested clarification on submittal of the Task J 
Supplemental Investigation Report (Task J SI Report) which according to DEQ’s 20 June 2010 letter was due 90 days after receipt of final analytical data.  The email also asked if 
“additional sampling of Exposure Area H and/or other areas will be required?”   

 DEQ responded in an email dated 13 December 2010.  DEQ indicated that it was likely Exposure Area H would require sampling.  The email also stated the following regarding the 
Task J SI Report “Given the weather, BNSF may wait until spring to collect these samples and the report may be submitted acknowledging that the data will be submitted under 
separate cover.” 

 Received the final analytical reports in January 2011 for Task J surface soil sampling conducted in 2010. 

 Submitted Task J Supplemental Investigation Report (Kennedy/Jenks Consultants 2011e) to DEQ on 12 April 2011 which was prepared by Kennedy/Jenks Consultants on behalf of BNSF 
in accordance with the Task J SI Work Plan – DEQ Version, and in accordance with the exposure areas used in DEQ’s baseline risk assessment (BRA) contrary to DEQ’s 10 June 2010 
requirements to calculate the surface soil cleanup level for carcinogenic polynuclear aromatic hydrocarbons (cPAHs) in soil as provided in the ROD. 

 Received DEQ’s comments on Task J SI Report and DEQ’s requirements for additional sample collection in a letter to BNSF dated 14 October 2011.  In its letter, DEQ stated the 
following: 

 “Although DEQ has provided comments, a Supplemental Investigation Report was not due, and BNSF’s submission of this Report at this time is a deviation from the August 2005 
Spring 2005 Statement of Work (SOW).  Section 3.2.2.2 of the SOW states that “Following completion of SI activities, BNSF shall prepare an SI report summarizing the results of 
the investigation of surface soil PAHs and petroleum.”  At no time has DEQ indicated to BNSF that the Task J supplemental investigation (SI) is complete.  DEQ merely requested 
that BNSF submit the data with an evaluation consistent with DEQ’s June 10, 2010 directive.  The SI report submitted by BNSF does not comply with the SOW or DEQ’s directives.” 

 DEQ’s 14 October 2011 comment letter required additional surface soil sampling be conducted during the 2011 field season in the following areas: 

 DEQ Exposure Area E 

 Grids 29D and 30C (DEQ Exposure Area D) 

 Residential yards at the Iron Horse Mobile Home Park (DEQ Exposure Area H) using the methods described in U.S Environmental Protection Agency (EPA) Superfund Lead-
Contaminated Residential Site Handbook (Handbook). 

 In an email to DEQ dated 16 November 2011, Kennedy/Jenks Consultants requested clarifications to the required additional surface sampling program as outlined in DEQ’s 14 October 
2011 letter.  The email also included a proposed sampling approach for the residential yards at the Iron Horse Mobile Home Park for DEQ approval and requested DEQ’s approval of the 
randomly selected grids to be sampled in DEQ Exposure Area E based on DEQ’s criteria for the number of grids to be sampled. 

 In an email to Kennedy/Jenks Consultants dated 17 November 2011, DEQ requested that new grids be selected for any grid that is more than 75 percent covered by 
buildings/asphalt.  In addition, DEQ did not concur with the proposed sampling approach for the Iron Horse Mobile Home Park, and requested that the sampling approach used for 
the Joslyn Street Tailings Facility, Reynolds Mobile Home Park Sampling - Sampling and Analytical Plan prepared by Olympus Technical Services, Inc. (9 September 2011) be used 
as a template. 

 In an email to DEQ dated 28 November 2011, Kennedy/Jenks Consultants provided new sampling grids in Exposure Area E and a revised approach for sampling the Iron Horse 
Mobile Home Park.  

 Grids selected for additional sampling in DEQ Exposure Area E and the sampling approach for the residential yards at the Iron Horse Mobile Home Park were approved by DEQ in 
an email to Kennedy/Jenks Consultants dated 28 November 2011.  

 Collected additional surface soil samples from DEQ exposure areas between 5 and 11 December 2011. 

 Preliminary analytical results for the additional surface soil sampling were provided to DEQ on 25 January 2012. 

 Received DEQ’s determination that the Task J activities described in the Spring 2005 SOW are complete in a letter to BNSF dated 8 March 2012.  The letter required a revised SI report 
be submitted to DEQ by 19 April 2012 that incorporates the new (2011) surface soil data and addresses DEQ’s comments in its 14 October 2011 letter to BNSF. 

 Based on a conference call between BNSF, Kennedy/Jenks Consultants, and DEQ on 11 April 2012, the submittal date was revised to 1 May 2012 to allow for inclusion of a 
remedial action plan in the Revised Task J Supplemental Investigation Report. 

The following sampling grids were replaced with alternate sampling grids in the field 
with DEQ approval: 

 Grid 21E-6 replaced Grid 21E-9 

 Grid 29E-1 replaced Grid 28E-3 

 Grid 29F-3 replaced Grid 29G-6 

 Grid 29G-9 replaced Grid 29G-3. 

In each grid, a concrete pad was present than covered greater than 75 percent of the 
grid. 

Surface soil samples were not collected from Grids 30C-1, 30C-2, and 30C-3 with DEQ 
approval due to sampling logistics (i.e., mini excavator access, utilities, tracks, etc.). 
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DEQ-Defined Exposure Area(a) DEQ Description(b) 

Area A This area contains the Former Passenger Depot/Judson Park.  The use of this area is primarily recreational.   

Area B This area includes the mainline and other track areas outside the primary Montana Rail Link (MRL) shop complex areas.  Exposure in this 
area is anticipated to be typical rail line exposure as DEQ has defined it at other BNSF facilities (i.e., 30 days per year repairing tracks, etc. 
for 25 years). 

Area C This area includes the portion of the Livingston railyard that BNSF leases to MRL and MRL subleases for commercial use.  Exposures in 
this area are typical non-railyard commercial/industrial (i.e., 250 days per year for 25 years). 

Area D This area is the MRL shop area.  This is an intensive use area occupied by commercial/industrial MRL railyard workers.  Exposure 
parameters for this area include the 30-year exposure duration described in the Baseline Risk Assessment (BRA) (Camp Dresser & 
McKee 1993). 

Area E This area is the former Talgo shop area that is currently owned by MRL.  The anticipated future use of this area is either for railyard use as 
described for Area D or for typical non-railyard commercial/industrial workers as described above for Area C.  DEQ will determine this 
usage if necessary after the sampling is conducted and the results are compared to Record of Decision (ROD) cleanup levels (DEQ 2001). 

Area F This area is also designated as a commercial/industrial area where a different set of workers may be exposed to potential contamination.  
The anticipated future use of this area is either railyard use as described above for Area D or for typical non-railyard commercial/industrial 
workers as described above for Area C.  DEQ will determine this usage if necessary after the sampling is conducted and the results are 
compared to ROD cleanup levels (DEQ 2001).  

Area G This area is a low use area that has some security.  The likely usage is anticipated to be trespasser or recreator. 

Area H This area is the Iron Horse Mobile Home Park that is owned by MRL and included in the Livingston railyard boundary for Task J.  This 
area is used for residential purposes.   

 
Notes: 

(a) DEQ-defined exposure area identified in DEQ’s letter to BNSF dated 10 June 2010 (DEQ 2010a) (see Figure 3). 
(b) DEQ description taken from DEQ’s letter to BNSF dated 10 June 2010. 
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Chemical of Concern 

ROD Cleanup 
Level(a) 
(mg/kg) 

ROD Screening 
Level(b)  
(mg/kg) 

Task J SI Work Plan – DEQ 
Version Screening Level(c)  

(mg/kg) 
Polynuclear Aromatic Hydrocarbons (PAHs)   
Total Carcinogenic PAHs 4(d) not applicable not applicable 
Petroleum Hydrocarbons (Diesel – Range)   
C9-C18 Aliphatics not applicable 2,500 600 
C19-C36 Aliphatics not applicable 5,000 5,000 
C11-C22 Aromatics not applicable 750 300 
Total Ceiling for Petroleum  not applicable 5,000 5,000 
Lead (Task K)    
Lead not applicable 750(e) not applicable 

 
Notes: 

(a) Cleanup level from Record of Decision (ROD) [Montana Department of Environmental Quality (DEQ) 2001]. 
(b) Screening level based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases (Final Draft) dated March 2000 (DEQ 2000). 
(c) Screening level identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan – DEQ Version) to be used 

for Task J (Section 3.1; last sentence).  Screening level based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated October 2003 
(DEQ 2003).   

(d) Cleanup level calculated using Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases, March 2000 (DEQ 2000) spreadsheets and site-specific 
assumptions.  The cleanup level developed represents a total carcinogenic PAH concentration.  This concentration is based on the toxicity of benzo(a)pyrene. 

(e) Screening level from U.S. Environmental Protection Agency (EPA) Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing 
Risks Associated with Adult Exposure to Lead in Soil (EPA 1996), including use of the Technical Review Workgroup memorandum dated April 1999. 

 
mg/kg - milligrams per kilogram   



TABLE 4

TASK J: SUMMARY OF SURFACE SOIL AND BALLAST SAMPLING PROGRAM (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Work Plan 
Area(a)

DEQ-Defined 
Exposure Area(b) Grid(c) Composite(d) Discrete(e)

EPH 
Screen(f) VPH(g) PAH(h) Lead(i)

Area 1 E 23G X X X X
Area 1 E 23G/24G X X X X
Area 2 E 27/28 F and 27E X X X X DEQ's 10 June 2010 letter added lead as a sample analysis for this area. 

Area 3 G 52C X X X X

DEQ's 10 June 2010 letter listed Grid 52C as being part of the "Original Work Plan" but identified the grid for composite sampling.  DEQ 
clarified in its 29 June 2010 email that discrete samples should be collected from Grid 52C, consistent with the sampling requirements of Work 
Plan Area 3 in the Task J SI Work Plan - DEQ Version.

Area 4 D 29D X X X
Area 5 E 19D X X X
Area 5 D 20C X X X
Area 5 D 20C X X X
Area 6 D 31D X X X X
Area 6 E 32D X X X
Area 6 E 33D X X X

Area 7 G 54/55 B/C X X X X X

DEQ's 10 June 2010 letter added lead as a sample analysis for this area. 
At the time of "Work Plan Area" sampling activities, Work Plan Area 7 was covered with ponded water.  This area was sampled at a later date 
during grid sampling activities.

Area 8 E 35E X X X
Area 9 A 2A X X X
Area 9 A 4A X X X X
Area 9 A 6A X X X

Notes: 
(a)  Sampling area identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).
(b)  Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(c)  Grid designations from Task J SI Work Plan - DEQ Version.
(d)  Composite sample comprised of five sub-samples collected from DEQ-specified sampling locations.  Sub-samples were composited by the analytical laboratory prior to analysis.  
(e)  Discrete sample collected from a single DEQ-specified sampling location.
(f)   Samples screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015. The EPH screening method is a screening technique for EPH analysis via the Montana Method.  
       If the EPH screen result exceeded 200 mg/kg, the sample was analyzed for EPH fractions using the Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method. 
(g)  Samples analyzed for volatile petroleum hydrocarbons (VPH) using MADEP VPH Method  [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, xylenes, and naphthalene, collectively referred to as MBTEXN].
       Ballast samples were not analyzed for VPH, as directed by DEQ.
(h)  Samples analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode.
(i)   Samples analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead.  Ballast samples were not analyzed for lead, as directed by DEQ.

GPS - Global Positioning System
mg/kg - milligrams per kilogram

Sample Location Sample Collection Sample Analysis

Comments

DEQ's 10 June 2010 letter added lead as a sample analysis for this area. 

DEQ's 10 June 2010 letter identified one of the Area 5 composite samples as being in Grid 20 B.  Area 5 composite samples are located in 
Grids 19D and 20C based on Task J SI Work Plan - DEQ Version sample locations and field confirmation using a GPS. 
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TABLE 5

TASK J: SUMMARY OF SURFACE SOIL AND BALLAST GRID SAMPLING PROGRAM (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 1 of 2

Sample Collection
DEQ-Defined 

Exposure Area(a) Grid(b) Composite(c) EPH Screen(d) VPH(e) PAH(f) Lead(g) Comments
A 2A X X X Exposure Area A corresponds to Work Plan Area 9 (see Table 4).
A 4A X X X X
A 6A X X X
B 1B X X X
B 3B X X X PAH analysis added at request of BNSF.
B 10B X X X X
B 15B X X X X
B 47B X X X X PAH analysis added at request of BNSF.
B 50B X X X PAH analysis added at request of BNSF.
B 5C X X X PAH analysis added at request of BNSF.
B 7C X X X
B 9C X X X X PAH analysis added at request of BNSF.
B 32C X X X X X
B 34C X X X PAH analysis added at request of BNSF.
B 36C X X X PAH analysis added at request of BNSF.
B 38C X X X X
C 15A X X X X PAH analysis added at request of BNSF.
C 17A X X X PAH analysis added at request of BNSF.
C 19A X X X X PAH analysis added at request of BNSF.
C 24A X X X X PAH analysis added at request of BNSF.
C 27A X X X
C 28A X X X X PAH analysis added at request of BNSF.
C 30A X X X PAH analysis added at request of BNSF.
C 34A X X X PAH analysis added at request of BNSF.
C 35A X X X X PAH analysis added at request of BNSF.
C 39A X X X PAH analysis added at request of BNSF.
C 41A X X X X
C 43A X X X PAH analysis added at request of BNSF.
D 22B X X X PAH analysis added at request of BNSF.
D 28B X X X PAH analysis added at request of BNSF.
D 30B X X X PAH analysis added at request of BNSF.
D 17C X X X X PAH analysis added at request of BNSF.
D 19C X X X X PAH analysis added at request of BNSF.
D 22C X X X X PAH analysis added at request of BNSF.
D 28C X X X X PAH analysis added at request of BNSF.
D 30C X X X X PAH analysis added at request of BNSF.
D 23D X X X X PAH analysis added at request of BNSF.
D 24D X X X X PAH analysis added at request of BNSF.  BNSF collected additional samples from this grid, including a discrete sample from a stained area.

D 31D X X X X
DEQ's 10 June 2010 letter listed Grid 31D as being part of the "Original Work Plan". 
DEQ clarified in its 29 June 2010 email that Grid 31D should be sampled as part of Work Plan Area 6 and Exposure Area D.

E 21D X X X
E 22D X X X X X
E 35D X X X (follow-on) X

E 36D X X X

DEQ's 10 June 2010 letter listed Grid 36D in two exposure areas (E and F).  DEQ clarified in its 29 June 2010 email that Grid 36D should be sampled as part of Exposure Area E; however, DEQ continued to list 
Grid 36D in Exposure Area F in subsequent sampling requirement directives.  Grid 36D was not sampled during the sampling of Exposure Area E in September 2010 because it was believed that the grid had been 
removed from the sampling program.  Upon realizing that DEQ still had Grid 36D listed under Exposure Area F, Grid 36D was sampled during the October 2010 sampling event.  The data have been reported with 
other data collected from Exposure Area E.

E 16E X X X
E 19E X X X
E 24E X X X (follow-on) X
E 20F X X
E 21F X X X (follow-on) BNSF collected additional samples from this grid, including a discrete sample from a stained area.
E 22F X X X X
E 26F X X X X X
E 34F X X
E 17G X X X
E 18G X X X (follow-on)
E 21G X X X (follow-on) X
E 27G X X X (follow-on) BNSF collected additional samples from this grid, including a discrete sample from a stained area.
E 18H X X X
E 19H X X X
E 21H X X X
E 23H X X X (follow-on) X
E 20J X X X
E 21J X X X
E 24J X X X (follow-on) X

Sample Location Sample Analysis
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TABLE 5

TASK J: SUMMARY OF SURFACE SOIL AND BALLAST GRID SAMPLING PROGRAM (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 2 of 2

Sample Collection
DEQ-Defined 

Exposure Area(a) Grid(b) Composite(c) EPH Screen(d) VPH(e) PAH(f) Lead(g) Comments

Sample Location Sample Analysis

F 11C X X X PAH analysis added at request of BNSF.
F 12C X X X PAH analysis added at request of BNSF.

F 15C X X X

PAH analysis added at request of BNSF.
DEQ's 10 June 2010 letter listed this grid in two exposure areas (B and D).  The grid is actually located in Exposure Areas B and F.  DEQ clarified in its 29 June 2010 email that Grid 15C should be in Exposure Area
F; however, DEQ continued to list Grid 15C in Exposure Area B in subsequent sampling requirement directives.

F 43C X X X X PAH analysis added at request of BNSF.
F 13D X X X X PAH analysis added at request of BNSF.
F 43D X X X X PAH analysis added at request of BNSF.

F 11E X X X X
PAH analysis added at request of BNSF.
Lead was not identified in DEQ's 10 June 2010 letter.  DEQ subsequently added lead as a required analysis for Grid 11E.

F 42E X X X X
PAH analysis added at request of BNSF.
Lead was not identified in DEQ's 10 June 2010 letter.  DEQ subsequently added lead as a required analysis for Grid 42E.

F 16F X X X X PAH analysis added at request of BNSF.
F 17F X X X PAH analysis added at request of BNSF.
F 39F X X X PAH analysis added at request of BNSF.
F 42F X X X X
F 42G X X X X X
F 45G X X X
F 47G X X X X PAH analysis added at request of BNSF.
F 46H X X X PAH analysis added at request of BNSF.
G 44A X X X PAH analysis added at request of BNSF.
G 54A X X X PAH analysis added at request of BNSF.
G 61A X X X PAH analysis added at request of BNSF.
G 58AA X X X PAH analysis added at request of BNSF.
G 61AA X X X PAH analysis added at request of BNSF.
G 58B X X X PAH analysis added at request of BNSF.
G 60B X X X PAH analysis added at request of BNSF.

G 45C X X X X
PAH analysis added at request of BNSF.
Lead was not identified in DEQ's 10 June 2010 letter.  DEQ subsequently added lead as a required analysis for Grid 45C.

G 48C X X X PAH analysis added at request of BNSF.

G 53C X X X X
DEQ's 10 June 2010 letter listed Grid 53C as being part of the "Original Work Plan"; however Work Plan Area 3 is confined to Grid 52C.  DEQ clarified in its 29 June 2010 email that Grid 53C should be sampled as 
part of Exposure Area G.

H TBD TBD TBD TBD TBD No sampling of Exposure Area H required by DEQ in 2010.  

Notes: 
(a)  Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)  Grid designations from Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).  DEQ identified grids to be sampled in its 10 June 2010 letter to BNSF, and subsequently revised the grids to be sampled in emails dated 25 and 27 August 2010.
(c)  Composite sample typically comprised of five sub-samples collected from DEQ-specified locations within a grid.  Sub-samples were either composited in the field or composited by the analytical laboratory prior to analysis.  
(d)  Samples screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015. The EPH screening method is a screening technique for EPH analysis via the Montana Method.   If the EPH screen result exceeded 200 mg/kg, the sample was analyzed for EPH fractions using the Massachusetts Department 
      of Environmental Protection (MADEP) EPH Fractionation Method and polynuclear aromatic hydrocarbons (PAHs), unless the sample was already designated for PAH analysis (as a primary analysis).
(e)  Samples analyzed for volatile petroleum hydrocarbons (VPH) using MADEP VPH Method  [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, xylenes, and naphthalene, collectively referred to as MBTEXN].  Ballast samples were not analyzed for VPH, as directed by DEQ.
(f)  Samples analyzed for PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode.
(g) Samples analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead.  Ballast samples were not analyzed for lead, as directed by DEQ.

mg/kg - milligrams per kilogram
TBD - to be determined by DEQ

  PAH analysis added as a primary analysis at request of BNSF.
  PAH analysis conducted as a secondary (follow-on) analysis, based on results of EPH screen.
  Lead analysis added by DEQ after receipt of 10 June 2010 letter.
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TABLE 6

TASK J: SUMMARY OF SURFACE SOIL SAMPLING PROGRAM (DEQ EXPOSURE AREAS) - 2011
Burlington Northern Livingston Shop Complex

Page 1 of 2

Sample Collection
DEQ-Defined Exposure 

Area(a) Grid/Yard(b) Composite(c)
EPH 

Fractions (d) PAH (e) Lead (f) Comments
EXPOSURE AREA E
Exposure Area E 21D-1 X X

21D-2 X X
21E-9 Grid not sampled per DEQ.  Grid 21E-6 sampled (see below)
21E-4 X X
24E-6 X X
28E-3 Grid not sampled per DEQ.  Grid 29E-1 sampled (see below)
24F-8 X X
26F-7 X X
27F-9 X X
29F-8 X X
28F-5 X X
21F-2 X X
22G-9 X X
23G-9 X X
23G-5 X X
23G-6 X X
24G-6 X X
29G-6 Grid not sampled per DEQ.  Grid 29F-3 sampled (see below)
21G-1 X X
29G-3 Grid not sampled per DEQ.  Grid 29G-9 sampled (see below)
23H-7 X X
24H-5 X X
26H-3 X X
22J-8 X X
28J-7 X X
28J-8 X X
21J-6 X X
22J-4 X X
23J-4 X X
28J-5 X X
29J-4 X X

DEQ-approved 21E-6 X X
Alternate Sampling 29E-1 X X
Grids 29F-3 X X

29G-9 X X
GRID 29D 29D-1 X X

29D-2 X X
29D-3 X X
29D-4 X X
29D-5 X X
29D-6 X X
29D-7 X X
29D-8 X X
29D-9 X X

GRID 30C 30C-1 X X No sample collected, per DEQ.(g)

30C-2 X X No sample collected, per DEQ.(g)

30C-3 X X No sample collected, per DEQ.(g)

30C-4 X X Sample collected 18 - 24 inches bgs
30C-5 X X Sample collected 18 - 24 inches bgs
30C-6 X X Sample collected 18 - 24 inches bgs
30C-7 X X Sample collected 18 - 24 inches bgs
30C-8 X X Sample collected 18 - 24 inches bgs
30C-9 X X Sample collected 18 - 24 inches bgs

H 1YD X X X
H 2YD X X X

2DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 3YD X X X

3DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 4YD X X X

4DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 5YD X X X

5DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 6YD X X

6DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

Sample AnalysisSample Location

IRON HORSE MOBILE HOME PARK
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TABLE 6

TASK J: SUMMARY OF SURFACE SOIL SAMPLING PROGRAM (DEQ EXPOSURE AREAS) - 2011
Burlington Northern Livingston Shop Complex

Page 2 of 2

Sample Collection
DEQ-Defined Exposure 

Area(a) Grid/Yard(b) Composite(c)
EPH 

Fractions (d) PAH (e) Lead (f) Comments

Sample AnalysisSample Location

H 7YD X X
7DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 8YD X X
8DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 9YD X X
9DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 10YD X X
10DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 11YD X X
11DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 12YD X X
H 12DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 13YD X X

13DZ X X

Drip Zone - 4-point composite sample collected 0-6 inches bgs
Note: Only three drip zone samples were collected at this location 
during sampling, with DEQ approval

H 14YD X X
H 15YD X X

15DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 16YD X X

16DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 17YD X X
H 18YD X X

18DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 19YD X X

19DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 20YD X X

20DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 21YD X X

21DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 22YD X X

22DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 23YD X X

23DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 24YD X X

24DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 25YD X X X

25DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 26YD X X X
H 27YD X X X

27DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

H 28YD X X
One sub-sample container broke during ship and could not be used 
in the composite sample.

28DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 29YD X X

29DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 30YD X X

30DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 31YD X X

31DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs
H 32YD X X
H 33YD X X

33DZ X X Drip Zone - 4-point composite sample collected 0-6 inches bgs

Notes: 
(a)  Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)  Grid designations from Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).  
       Grids and residential yards approved by DEQ in its email to Kennedy/Jenks Consultants dated 28 November 2011.
(c)  Composite sample typically comprised of five sub-samples collected from DEQ-specified locations within a grid/yard.  Four-point composite samples were collected from 
        the residential home drip zone.  Composite samples were either composited in the field or composited by the analytical laboratory prior to analysis.  
(d)  Samples analyzed for EPH fractions using the Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.
(e)  Samples analyzed for PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode.
(f)  Samples analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead. 
(g) Samples not collected from Grids 30C-1, 30C-2, and 30C-3 with DEQ approval due to sampling logistics (i.e., mini excavator access, utilities, tracks, etc.) (see Table 1).

bgs - below ground surface
Grid originally designated for sampling; however, a concrete pad was present that covered greater than 75 percent of the grid (see Table 1). 
Alternate grid sampled based on field conditions. 
Drip Zone - 4-point composite sample collected 0-6 inches bgs.

IRON HORSE MOBILE HOME PARK (continued)
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 1 of 8

WORK PLAN AREA ID (a)

Sample ID

10-SS1-1 10-SS1-2 10-SS1-3 10-SS1-4 10-SS1-5 10-SS1-5-1.5 10-SS1-6 10-SS1-7 10-SS1-8 10-SS1-9
D-8-11-10

(duplicate of
10-SS1-9)

Sample Type Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete

Analytes 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10 8-Nov-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800 NA(k) NA NA NA NA NA NA NA NA NA NA
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  -- 430 470 190 84 180 56 270 110 380 220 200

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  -- 350 80 NA NA NA NA <41(o) NA 79 50 41
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  -- 72 300 NA NA NA NA 230 NA 280 150 140
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  -- <42 <42 NA NA NA NA <41 NA <41 <41 <41
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  -- 420 420 NA NA NA NA 280 NA 370 210 190

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na 0.40 0.065 0.041 0.011 0.18 0.032 0.0089 0.022 0.039 0.22 j 0.037 j
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220 0.33 0.033 0.026 0.012 0.046 0.035 0.013 0.018 0.030 0.088 j 0.047 j
Acenaphthylene  -- na na  -- --  --  --  -- na 0.56 0.059 0.027 0.026 0.053 0.066 0.012 0.049 0.037 0.053 j 0.031 j
Acenaphthene  -- na na 4,125 249 840 1,300 69 na 1.5 0.044 0.038 0.021 0.082 0.013 0.0062 0.034 0.040 0.37 j 0.026 j
Fluorene  -- na na 2,750 643 2,170 3,350 200 na 1.4 0.059 0.048 0.019 0.12 0.0089 0.0070 0.039 0.041 0.34 j 0.026 j
Phenanthrene  -- na na  -- --  --  --  -- na 17 0.77 0.44 0.25 1.4 0.15 0.11 0.61 0.53 2.5 j 0.43 j
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na 3.7 0.23 0.16 0.079 0.27 0.053 0.031 0.14 0.15 0.74 j 0.12 j
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na 36 1.6 0.76 0.66 2.5 0.53 0.28 1.6 1.1 4.0 j 0.91 j
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na 29 1.2 0.59 0.56 1.9 0.53 0.25 1.3 0.94 3.1 j 0.70 j
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na 18 0.78 0.35 0.34 1.1 0.30 0.16 0.75 0.50 1.7 j 0.47 j
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na 16 0.77 0.32 0.34 1.1 0.43 0.15 0.78 0.56 1.4 j 0.44 j
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na 19 1.2 0.52 0.55 1.7 0.50 0.24 1.2 0.89 2.1 j 0.72 j
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na 5.3 0.33 0.14 0.14 0.46 0.22 0.085 0.35 0.29 0.79 j 0.22 j
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na 14 0.75 0.32 0.36 1.0 0.39 0.16 0.79 0.57 1.6 j 0.39 j
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na 6.4 0.43 0.19 0.20 0.56 0.24 0.10 0.42 0.35 0.87 j 0.32 j
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na 2.1 0.14 0.063 0.064 0.18 0.060 0.033 0.14 0.11 0.26 j 0.098 j
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na 6.4 0.48 0.21 0.21 0.58 0.27 0.11 0.49 0.39 0.94 j 0.45 j
Total carcinogenic PAHs(r) 4 na na na na na na na na 21 1.1 0.49 0.53 1.5 0.56 0.24 1.2 0.86 2.3 j 0.64 j 

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)
10-SS1-5-VPH-

1.5
Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na 0.012 J(t) 0.012 J <0.051 <0.050 <0.048 <0.074 <0.048 <0.051 0.012 J <0.051 0.013 J
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na 0.049 J <0.051 <0.051 <0.050 <0.048 <0.074 <0.048 <0.051 <0.051 <0.051 <0.051
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na <0.051 <0.051 <0.051 <0.050 <0.048 <0.074 <0.048 <0.051 <0.051 <0.051 <0.051
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250 0.044 J <0.10 <0.10 <0.099 <0.096 <0.15 <0.097 <0.10 <0.10 <0.10 <0.10
o-Xylenes  --  -- na  --  --  --  -- 100 300 <0.10 <0.10 <0.10 <0.099 <0.096 <0.15 <0.097 <0.10 <0.10 <0.10 <0.10
Xylenes, Total  --  -- na 319 217 679 1,050 98 na 0.066 J 0.038 J <0.10 <0.099 <0.096 <0.15 0.035 J <0.10 <0.10 <0.10 <0.10
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na <0.21 <0.20 <0.21 <0.20 <0.19 <0.30 <0.19 <0.20 <0.20 <0.20 <0.20
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na 0.096 J 0.035 J 0.014 J <0.099 <0.096 0.15 U(u) <0.097 <0.10 <0.10 <0.10 <0.10

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  -- <2.1 <2.0 <2.1 <2.0 <1.9 <3.0 <1.9 <2.0 <2.0 <2.0 <2.0
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  -- <2.1 <2.0 <2.1 <2.0 <1.9 3.0 2.9 <2.0 <2.0 <2.0 <2.0
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  -- <2.1 <2.0 <2.1 <2.0 <1.9 <3.0 <1.9 <2.0 <2.0 <2.0 <2.0
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  -- 2.1 2.6 <2.1 <2.0 <1.9 3.7 5.3 <2.0 <2.0 <2.0 <2.0

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

WORK PLAN AREA 1

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 2 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

10-SS1-10 10-SS1-10-1.5 10-SS1-11 10-SS1-12 10-SS1-13 10-SS1-14 10-SS1-15 10-SS1-15-1.5 10-SS1-16 10-SS1-17 10-SS1-18
D2-8-11-10

(duplicate of
10-SS1-18)

Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete

11-Aug-10 8-Nov-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10 8-Nov-10 11-Aug-10 11-Aug-10 11-Aug-10 11-Aug-10

NA NA NA NA NA NA NA NA NA NA NA NA

82 33 130 330 1,000 410 54 15 560 280 290 340

NA NA NA 58 140 99 NA NA 94 63 95 100
NA NA NA 280 860 280 NA NA 380 200 160 200
NA NA NA <43 <44 100 NA NA <42 <41 <42 <43
NA NA NA 340 1,000 480 NA NA 470 270 260 310

<0.0050 0.019 <0.0050 0.070 0.17 0.067 0.019 0.0055 0.017 0.067 0.43 j 0.065j
0.0023 J 0.034 0.0054 0.031 0.076 0.052 0.015 0.0084 0.011 0.051 0.13 j 0.059 j
0.0061 0.017 0.012 0.062 0.075 0.041 0.040 0.0019 J 0.030 0.062 0.11 0.072

0.0024 J 0.0065 0.0092 0.098 0.35 0.069 0.040 0.00076 J 0.028 0.072 0.27 j 0.085 j
0.0026 J 0.0078 0.0087 0.084 0.35 0.081 0.027 0.00091 J 0.028 0.071 0.36 j 0.089 j

0.041 0.12 0.14 1.2 3.6 0.79 0.47 0.013 0.42 0.90 4.3 j 1.4 j
0.017 0.042 0.049 0.26 1.1 0.24 0.16 0.0047 J 0.13 0.16 0.81 j 0.33 j
0.13 0.25 0.41 2.7 7.6 1.7 1.3 0.027 1.2 2.2 7.8 j 3.9 j
0.11 0.23 0.35 2.2 5.2 1.5 1.1 0.024 0.97 1.7 j(v) 5.8 j 3.2 j
0.063 0.12 0.22 1.3 3.1 0.98 0.64 0.012 0.55 0.88 3.4 2.6
0.067 0.16 0.21 1.3 2.9 0.84 0.58 0.019 0.54 1.0 j 3.1 2.4
0.085 0.16 0.32 2.0 4.0 1.2 1.0 0.026 0.82 1.4 j 4.8 4.3
0.031 0.077 0.12 0.68 0.88 0.45 0.35 0.0090 0.33 0.48 1.8 1.3
0.056 0.13 0.22 1.4 2.4 0.86 0.67 0.014 0.59 0.82 j 2.8 2.3
0.035 0.082 0.12 0.73 1.2 0.48 0.35 0.014 0.27 0.62 2.1 1.6
0.014 0.020 0.041 0.23 0.37 0.15 0.11 0.0032 J 0.095 0.18 0.66 0.51
0.037 0.092 0.13 0.74 1.2 0.50 0.35 0.018 0.26 0.75 2.6 1.9
0.09 0.19 0.33 2.0 3.6 1.3 0.98 0.02 0.85 1.3 4.5 3.7

10-SS1-10-VPH-
1.5

10-SS1-15-VPH-
1.5

<0.048 <0.076 <0.052 <0.052 0.013 J <0.051 <0.052 <0.051 <0.052 <0.050 <0.051 <0.051
<0.048 <0.076 <0.052 <0.052 0.022 J <0.051 0.014 J <0.051 <0.052 <0.050 <0.051 0.013 J
<0.048 <0.076 <0.052 <0.052 <0.053 <0.051 <0.052 <0.051 <0.052 <0.050 <0.051 <0.051
<0.095 <0.15 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.095 <0.15 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.095 <0.15 <0.10 0.053 J 0.047 J <0.10 0.040 J <0.10 0.044 J 0.044 J <0.10 0.056 J
<0.19 <0.30 <0.21 <0.21 <0.21 <0.20 <0.21 <0.20 <0.21 <0.20 <0.20 <0.21

0.015 J 0.15 U <0.10 <0.10 0.023 J <0.10 <0.10 0.10 U 0.022 J <0.10 <0.10 <0.10

<1.9 <3.0 <2.1 <2.1 <2.1 2.6 <2.1 <2.0 <2.1 <2.0 <2.0 <2.1
<1.9 <3.0 <2.1 <2.1 <2.1 5.1 <2.1 <2.0 <2.1 <2.0 <2.0 <2.1
<1.9 <3.0 <2.1 <2.1 <2.1 5.7 <2.1 <2.0 <2.1 <2.0 <2.0 <2.1
<1.9 3.1 <2.1 <2.1 2.8 13 2.7 <2.0 <2.1 <2.0 <2.0 2.1

WORK PLAN AREA 1 (continued)
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 3 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

10-SS2-1
D-8-10-10

(duplicate of 
10-SS-2-1)

10-SS2-2 10-SS2-3 10-SS2-4 10-SS2-5 10-SS2-5-1.5 10-SS2-6 10-SS2-7 10-SS2-8 10-SS2-9 10-SS2-9-1.5

Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete

10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 8-Nov-10 10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 8-Nov-10

190 200 200 89 150 11 24 j 180 210 220 52 63 j

230 210 280 380 240 59 <15 690 2,100 450 59 15

140 130 62 110 50 NA NA 210 590 130 NA NA
56 58 150 210 170 NA NA 390 910 250 NA NA

<47 <47 <44 <44 <42 NA NA <44 <440 <90 NA NA
190 190 220 320 220 NA NA 600 1,500 380 NA NA

8.0 j 0.53 j 0.062 0.14 0.024 <0.0050 <0.0070 1.6 0.042 0.24 0.012 0.0074
4.7 j 0.24 j 0.094 0.074 0.024 0.0024 J 0.0028 J 0.45 0.051 0.17 0.011 0.0081
0.23 0.20 0.067 0.14 0.040 0.0028 J 0.0026 J 0.64 0.047 0.11 0.018 0.0036 J
3.3 j 0.62 j 0.045 0.17 0.051 0.0022 J 0.0065 J 1.2 0.048 0.33 0.029 0.0019 J
4.6 j 0.71 j 0.049 0.21 0.045 0.0020 J 0.010 1.9 0.054 0.37 0.028 0.0013 J
40 j 8.1 j 0.84 3.1 0.68 0.033 0.10 20 0.69 3.4 0.33 0.023
11 j 1.5 j 0.21 0.74 0.15 0.0083 0.034 5.1 0.18 0.87 0.095 0.0066
43 j 12 j 2.0 6.3 1.6 0.092 0.20 29 1.3 5.3 0.77 0.036
33 j 10 j 1.5 4.7 1.3 0.074 0.16 21 1.0 4.0 0.59 0.41
20 j 5.2 j 0.93 2.7 0.76 0.047 0.078 13 0.68 2.5 0.36 0.018
16 j 4.5 j 0.94 2.7 0.76 0.052 0.11 10 0.59 2.1 0.32 0.030
19 j 6.5 j 1.5 4.0 1.1 0.074 0.081 14 1.1 2.8 0.44 0.034
5.2 j 1.9 j 0.45 1.3 0.34 0.025 0.045 4.2 0.34 1.1 0.17 0.018
10 j 3.8 j 0.79 2.2 0.61 0.043 0.071 7.5 0.64 1.7 0.27 0.035
5.0 j 2.1 j 0.54 1.4 0.38 0.032 0.042 3.9 0.38 1.0 0.17 0.025
1.8 j 0.66 j 0.16 0.44 0.12 0.014 0.011 1.4 0.10 0.33 0.058 0.0049 J
5.7 j 2.3 j 0.65 1.7 0.44 0.034 0.053 4.4 0.58 1.1 0.19 0.035
16 j 5.9 j 1.3 3.5 0.96 0.07 0.10 12 0.96 2.7 0.43 0.05

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 4 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

10-SS3-1 10-SS3-2 10-SS3-3 10-SS3-4 10-SS3-5 10-SS3-5-1.5 10-SS3-6 10-SS3-7 10-SS3-8 10-SS3-9 10-SS3-9-1.5

Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete

9-Aug-10 9-Aug-10 9-Aug-10 9-Aug-10 9-Aug-10 9-Nov-10 9-Aug-10 9-Aug-10 9-Aug-10 9-Aug-10 9-Nov-10

NA NA NA NA NA NA NA NA NA NA NA

69 130 370 410 330 2,000 360 230 160 430 <10

NA NA <210 <220 <230 360 <230 57 NA 90 NA
NA NA 250 300 230 930 250 150 NA 220 NA
NA NA <210 <220 <230 <98 <230 <42 NA <43 j NA
NA NA 360 450 360 1,300 380 220 NA 320 NA

0.0069 0.033 0.030 0.033 0.021 0.10 0.035 0.019 0.015 0.041 <0.0051
0.013 0.044 0.089 0.13 0.053 0.34 0.076 0.049 0.032 0.16 <0.0051

0.0087 0.032 0.050 0.024 0.029 0.050 0.028 0.016 0.026 0.025 <0.0051
0.0027 J 0.0061 0.022 0.011 0.0079 0.027 0.023 0.012 0.012 0.025 <0.0051
0.0021 J 0.0052 J 0.019 0.011 0.0087 0.018 0.025 0.0099 0.0093 0.020 <0.0051

0.029 0.082 0.21 0.10 0.10 0.19 0.26 0.12 0.13 0.25 0.0012 J
0.022 0.045 0.091 0.035 0.039 0.056 0.081 0.050 0.071 0.064 0.00039 J
0.10 0.26 0.51 0.17 0.21 0.20 0.45 0.22 0.32 0.49 0.0020 J
0.074 0.20 0.40 0.15 0.19 0.18 0.36 0.18 0.27 0.41 0.0022
0.040 0.11 0.27 0.094 0.12 0.081 0.23 0.13 0.18 0.26 0.00089 J
0.11 0.15 0.3 0.12 0.14 0.17 0.26 0.13 0.17 0.30 <0.0051
0.090 0.22 0.47 0.18 0.22 0.18 0.33 0.19 0.23 0.38 0.0016 J
0.023 0.058 0.14 0.052 0.065 0.054 0.10 0.062 0.074 0.11 0.00083 J
0.039 0.097 0.27 0.094 0.13 0.076 0.22 0.12 0.13 0.22 0.0011 J
0.020 0.055 0.097 0.043 0.055 0.073 0.10 0.044 0.049 0.10 0.00091 J
0.010 0.020 0.035 0.018 0.022 0.024 0.036 0.019 0.021 0.037 <0.0051
0.020 0.053 0.094 0.044 0.054 0.082 0.10 0.045 0.047 0.11 <0.0051
0.06 0.16 0.39 0.14 0.19 0.13 0.32 0.18 0.20 0.33 0.00

10-SS3-5-VPH-
1.5

10-SS3-9-VPH-
1.5

<0.052 <0.052 <0.051 <0.059 0.015 J <0.069 <0.060 <0.050 <0.049 0.013 J <0.050
<0.052 <0.052 <0.051 <0.059 <0.063 <0.069 <0.060 <0.050 <0.049 <0.053 <0.050
<0.052 <0.052 <0.051 <0.059 <0.063 <0.069 <0.060 <0.050 <0.049 <0.053 <0.050
<0.10 <0.10 <0.10 <0.12 <0.13 <0.14 <0.12 <0.10 <0.098 <0.11 <0.10
<0.10 <0.10 <0.10 <0.12 <0.13 <0.14 <0.12 <0.10 <0.098 <0.11 <0.10
<0.10 <0.10 <0.10 <0.12 <0.13 <0.14 <0.12 <0.10 <0.098 <0.11 <0.10
<0.21 <0.21 <0.20 <0.24 <0.25 <0.28 <0.24 <0.20 <0.20 <0.21 <0.20
<0.10 0.038 J 0.027 J 0.019 J <0.13 0.14 U <0.12 0.018 J <0.098 <0.11 0.10 U

<2.1 <2.1 <2.0 <2.4 <2.5 <2.8 <2.4 <2.0 <2.0 <2.1 <2.0
<2.1 <2.1 <2.0 <2.4 <2.5 <2.8 <2.4 <2.0 <2.0 <2.1 <2.0
<2.1 <2.1 <2.0 <2.4 <2.5 <2.8 <2.4 <2.0 <2.0 <2.1 <2.0
<2.1 <2.1 <2.0 3.1 3.0 <2.8 2.4 <2.0 <2.0 <2.1 <2.0
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 5 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

10-SS4-1 10-SS4-2 10-SS4-3 10-SS4-4 10-SS4-5 10-SS4-5-1.5 10-SS4-6 10-SS4-7 10-SS4-8 10-SS4-9 10-SS4-9-1.5

Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete

10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 8-Nov-10 10-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 8-Nov-10

NA NA NA NA NA NA NA NA NA NA NA

44 930 1,700 360 2,400 49 770 210 890 320 430

NA 120 <290 j <120 <1,300 NA <240 80 <430 110 230
NA 470 340 j 180 <1,300 NA 430 120 560 180 97
NA <110 <290 j <120 <1,300 NA <240 <46 <430 <44 52
NA 590 440 j 310 1,800 NA 640 210 760 320 380

0.0033 J 0.018 0.029 0.22 3.6 <0.0061 0.11 0.026 0.15 0.13 0.098
0.0063 0.027 0.056 0.15 1.6 <0.0061 0.23 0.053 0.46 0.47 0.19

0.0048 J 0.029 0.064 0.13 0.57 0.012 0.16 0.039 0.039 0.027 0.012
0.0031 J 0.019 0.017 0.15 1.4 <0.0061 0.080 0.016 0.021 0.015 0.0056 J
0.0023 J 0.025 0.021 0.25 2.2 <0.0061 0.10 0.016 0.022 0.019 0.017

0.039 0.32 0.32 2.1 27 0.036 1.2 0.24 0.32 0.19 0.29
0.014 0.084 0.11 0.40 5.6 0.014 0.40 0.10 0.10 0.056 0.021
0.13 0.62 0.89 2.7 28 0.41 3.1 0.64 0.50 0.30 0.096
0.12 0.50 0.72 2.3 24 0.40 2.4 0.53 0.45 0.24 0.091

0.078 0.28 0.42 1.2 12 0.24 1.7 0.29 0.20 0.11 0.052
0.13 0.28 0.52 1.1 9.1 0.40 1.6 0.33 0.29 0.17 0.078
0.13 0.36 0.60 1.2 10 0.62 1.5 0.61 0.37 0.25 0.052

0.036 0.15 0.23 0.52 4.3 0.30 0.57 0.16 0.12 0.076 0.011
0.15 0.27 0.33 1.0 8.2 0.28 0.93 0.36 0.17 0.11 0.022

0.070 0.12 0.14 0.41 2.7 0.31 0.30 0.14 0.078 0.047 0.017
0.028 0.040 0.048 0.13 0.73 0.087 0.11 0.050 0.028 0.018 0.0059 J
0.19 0.12 0.13 0.43 2.6 0.34 0.27 0.14 0.085 0.047 0.027
0.21 0.39 0.50 1.4 11 0.49 1.4 0.52 0.26 0.17 0.04

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 6 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

WORK PLAN
AREA 7

10SS5-1-
comp

10SS5-2-
comp

10-SS5-3-
comp

10-SS6-1-
Comp

10-SS6-2-
Comp

10-SS6-3-
Comp 10-SS7-1-comp 10-SS8-1 10-SS8-2 10-SS8-3 10-SS8-3-1.5

D1-11-9-10
(duplicate of
10-SS8-3-1.5)

Composite Composite Composite Composite Composite Composite Composite Discrete Discrete Discrete Discrete Discrete

11-Aug-10 11-Aug-10 11-Aug-10 10-Aug-10 10-Aug-10 10-Aug-10 15-Sep-10 9-Aug-10 9-Aug-10 9-Aug-10 9-Nov-10 9-Nov-10

NA NA NA NA NA NA 150 NA NA NA NA NA

28 1,400 110 56 110 50 1,400 350 250 240 53 65

NA 350 NA NA NA NA 380 110 96 71 NA NA
NA 330 NA NA NA NA 630 150 92 78 NA NA
NA 860 NA NA NA NA <220 <43 <87 <46 NA NA
NA 1,500 NA NA NA NA 1,100 260 190 160 NA NA

0.027 0.23 0.086 0.0057 0.014 0.013 0.19 0.17 0.084 0.037 0.048 0.056
0.051 0.90 0.066 0.011 0.018 0.018 0.30 0.11 0.074 0.044 0.031 0.032
0.010 0.081 0.12 0.010 0.019 0.0084 0.025 0.62 0.28 0.088 0.048 0.046

0.0050 J 0.13 0.014 0.0057 0.0058 0.0053 0.63 0.045 0.027 0.017 0.017 0.027
0.0050 J 0.095 0.018 0.0054 0.0044 J 0.0043 J 0.58 0.058 0.038 0.021 0.017 0.024

0.086 0.53 0.29 0.078 0.049 0.055 4.3 0.85 0.51 0.37 0.30 0.37
0.027 0.16 0.17 0.022 0.031 0.025 1.6 0.52 0.26 0.12 0.093 0.12
0.17 0.48 0.80 0.23 0.11 0.14 5.9 2.4 1.5 1.0 0.71 0.74
0.13 0.53 0.63 0.19 0.10 0.12 4.5 2.1 1.4 0.85 0.53 0.57
0.078 0.20 0.43 0.11 0.062 0.066 3.8 1.1 0.78 0.51 0.28 0.28
0.09 0.22 0.53 0.12 0.064 0.067 3.3 1.6 0.96 0.56 0.46 0.44
0.12 0.31 0.89 0.15 0.083 0.084 3.2 3.3 1.5 0.87 0.49 0.44
0.043 0.078 0.22 0.051 0.028 0.028 1.1 0.92 0.37 0.19 0.22 0.14
0.067 0.15 0.36 0.099 0.057 0.057 2.3 1.6 0.82 0.46 0.32 0.27
0.050 0.13 0.29 0.063 0.043 0.036 1.1 1.6 0.52 0.26 0.18 0.12
0.019 0.043 0.099 0.021 0.017 0.014 0.46 0.48 0.17 0.090 0.051 0.033
0.058 0.29 0.38 0.070 0.050 0.039 0.97 1.8 0.53 0.28 0.19 j 0.11 j
0.11 0.26 0.62 0.15 0.09 0.09 3.6 2.7 1.3 0.72 0.47 0.39

10-SS7-1-comp-
VPH

NA NA NA 0.013 J NA NA <0.088 NA NA NA NA NA
NA NA NA 0.018 J NA NA <0.088 NA NA NA NA NA
NA NA NA <0.055 NA NA <0.088 NA NA NA NA NA
NA NA NA 0.044 J NA NA <0.18 NA NA NA NA NA
NA NA NA <0.11 NA NA <0.18 NA NA NA NA NA
NA NA NA 0.061 J NA NA <0.18 NA NA NA NA NA
NA NA NA <0.22 NA NA <0.35 NA NA NA NA NA
NA NA NA 0.022 J NA NA 0.18 U NA NA NA NA NA

NA NA NA <2.2 NA NA <3.5 NA NA NA NA NA
NA NA NA <2.2 NA NA <3.5 NA NA NA NA NA
NA NA NA <2.2 NA NA <3.5 NA NA NA NA NA
NA NA NA <2.2 NA NA <3.5 NA NA NA NA NA

WORK PLAN AREA 6WORK PLAN AREA 5 WORK PLAN AREA 8
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 7 of 8

WORK PLAN AREA ID (a)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i) na  --(j)  --  --  -- 140 800
Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(l) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(m)

C11 to C22 Aromatics na 750(n) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(n) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(n) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(n) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(p) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 678 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(q)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(q)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(q)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(q)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(q)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(q)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(q)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na
Total carcinogenic PAHs(r) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(s)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(s)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed  --  --

ROD 
Cleanup 

Level 
(mg/kg)(b)

ROD 
Screening 

Level
(mg/kg)(b)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(c)

considered immobile

na - ROD 
cleanup level

2012
RSLs

(mg/kg)(f)

2012 
SSLs

(mg/kg)(e)

2009 
RBSLs

(mg/kg)(d)

10-SS9-
1a,1b,1c,1d,1e

Composite

10-SS9-
2a,2b,2c,2d,2e

Composite

10-SS9-
3a,3b,3c,3d,3e

Composite

Composite Composite Composite

9-Jul-10 9-Jul-10 9-Jul-10

NA 80 NA

178 157 112

NA NA NA
NA NA NA
NA NA NA
NA NA NA

<0.049 <0.043 <0.044
<0.049 <0.043 <0.044
<0.049 <0.043 <0.044
<0.049 <0.043 <0.044
<0.049 <0.043 <0.044
0.054 0.083 0.044

<0.049 <0.043 <0.044
0.11 0.17 0.075

0.093 0.15 0.068
0.081 0.091 0.049
0.074 0.078 0.046
0.088 0.14 0.087
0.052 0.073 0.046
0.086 0.12 0.073
0.067 0.10 0.071

<0.049 <0.043 <0.044
0.090 0.092 0.075
0.13 0.18 0.12

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA

WORK PLAN AREA 9
(DEQ EXPOSURE AREA A)(w)
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TABLE 7

SURFACE SOIL ANALYTICAL RESULTS (WORK PLAN AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 8 of 8

Notes:
(a)   Work plan area identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).
(b)   Cleanup/screening level from Record of Decision (ROD) [Montana Department of Environmental Quality (DEQ) 2001].  
(c)   Risk-based screening levels (RBSLs) based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated October 2003.
(d)   RBSLs from Master Table - All Potential Tier 1 RBSLs for Soil (Appendix C) of Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009. 
(e)   Soil screening levels (SSLs) based on U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites dated May 2012 for contaminant leaching to groundwater pathway.  An SSL has 
       been calculated based on Montana's numeric water quality (DEQ-7) standards, adjusted for a dilution attenuation factor (DAF) of 10.  The DEQ-7 adjusted risk-based SSL is equal to the ratio of the DEQ-7 standard to the   
       tap water RSL multiplied by the risk-based SSL and a factor of 10.  If the DEQ-7 standard and EPA maximum contaminant level (MCL) were the same value, the MCL-based SSL provided in the RSL table (May 2012),  
       adjusted for a DAF of 10, was used. DEQ has determined that a DAF of 10 is appropriate for conditions in Montana.  If no DEQ-7 standard is available, the EPA SSL, adjusted for a DAF of 10, has been provided.
(f)    Industrial RSLs based on EPA RSLs for Chemical Contaminants at Superfund Sites dated May 2012.   If the compound is a non-carcinogen, the non-carcinogenic RSL has been divided by 10.  The non-carcingenic RSL for lead has not been divided by 10.
(g)   Soil samples were analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead.
(h)   "na" denotes not applicable.
(i)    Screening level from EPA Recommendations of the Technical Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposure to Lead (EPA 1996), including use of the Technical Review Workgroup memorandum dated April 1999.
(j)     "--" denotes a ROD cleanup level or screening level (RBSL/RSL/SSL) has not been established.
(k)    "NA" denotes not analyzed per Task J SI Work Plan - DEQ Version and DEQ's letter dated 10 June 2010.
(l)    Soil samples were screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015. The EPH screening method is a screening technique for EPH analysis via the Montana Method.  If the EPH screen result

           exceeded 200 mg/kg, the sample was analyzed for EPH fractions and polynuclear aromatic hydrocarbons (PAHs), unless sample was already designated for PAH analysis (as a primary analysis).
(m)    Soil samples were analyzed for EPH fractions using Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.
(n)     ROD values for petroleum in surface soil are RBSLs based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases (Final Draft) dated March 2000.  
(o)    "<" denotes analyte was not detected at the indicated method reporting limit.
(p)    Soil samples were analyzed for PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode.
(q)    Carcinogenic PAH (cPAH). 
(r)     Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
        If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.
(s)    Soil samples were analyzed for volatile petroleum hydrocarbons (VPH) by the MADEP VPH Method  [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, 
       xylenes, and naphthalene, collectively referred to as MBTEXN].
(t)   "J" denotes estimated value.  The analyte is present but at a concentration less than the limit of quantitation.
(u)   "U" denotes the analyte was not detected at the indicated value based on data validation findings.
(v)   "j" denotes the value has been qualified as an estimated concentration based on data validation findings.
(w)   DEQ-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.

Detected values shown in bold.
Sub-samples were either composited in the field or composited by the analytical laboratory prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

 Discrete sample collected 18 to 24 inches below ground surface.
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 1 of 10

SAMPLING GRID ID(b) 2A 4A 6A 1B 3B 10B 15B 47B 50B 5C 5C 7C 7C 9C

Sample ID

10-SS9-
1a,1b,1c,1d,1e

Composite

10-SS9-
2a,2b,2c,2d,2e

Composite

10-SS9-
3a,3b,3c,3d,3e

Composite

1B-SS-
a,b,c,d,e-

comp

3B-SS-
a,b,c,d,e-

comp

10B-SS-a,b,c-
comp

15B-SS-
a,b,c-comp

47B-SS-
a,b,c-comp

B-50B-SS-
a,b,c,d-
comp

5C-SS-
a,b,c,d,e-

comp
5C-SS-c-1.5

7C-SS-
a,b,c,d,e-

comp
7C-SS-c-1.5

9C-SS-
a,b,c,d,e-

comp

Sample Type Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Discrete Composite Discrete Composite

Analytes 9-Jul-10 9-Jul-10 9-Jul-10 5-Oct-10 5-Oct-10 5-Oct-10 5-Oct-10 5-Oct-10 5-Oct-10 13-Oct-10 8-Nov-10 12-Oct-10 8-Nov-10 12-Oct-10

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800 NA(l) 80 NA NA NA 210 490 140 NA NA NA NA NA 170 j

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  -- 178 157 112 280 560 330 j(n) 1,100 j 360 150 46 <12 67 <12 210 j

E t t bl P t l H d b (EPH) ( /k )(o)

EXPOSURE AREA A 
(WORK PLAN AREA 9) EXPOSURE AREA B

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  -- NA NA NA 58 110 63 170 110 NA NA NA NA NA 45
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  -- NA NA NA 100 340 190 j 710 160 NA NA NA NA NA 120 j
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  -- NA NA NA <45(q) <45 <43 Uj(r) <92 140 NA NA NA NA NA <43 j
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  -- NA NA NA 160 460 260 880 420 NA NA NA NA NA 160 j

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na <0.049 <0.043 <0.044 0.086 0.10 0.20 0.18 0.030 0.082 0.11 <0.0062 0.040 <0.0057 0.064
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220 <0.049 <0.043 <0.044 0.053 0.066 0.17 0.14 0.016 0.039 0.090 <0.0062 0.045 <0.0057 0.040
Acenaphthylene  -- na na  -- --  --  --  -- na <0.049 <0.043 <0.044 0.26 0.19 0.32 0.24 0.088 0.57 0.075 <0.0062 0.028 <0.0057 0.023
Acenaphthene  -- na na 4,125 249 840 1,300 69 na <0.049 <0.043 <0.044 0.025 0.034 0.12 0.029 0.0096 0.070 0.0073 J(t) <0.0062 0.0066 <0.0057 0.0089
Fluorene  -- na na 2,750 643 2,170 3,350 200 na <0.049 <0.043 <0.044 0.029 0.035 0.083 0.033 0.011 0.060 0.021 J <0.0062 0.011 <0.0057 0.0098
Phenanthrene  -- na na  -- --  --  --  -- na 0.054 0.083 0.044 0.22 0.36 0.89 0.58 0.17 0.31 0.29 <0.0062 0.17 <0.0057 0.094
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na <0.049 <0.043 <0.044 0.32 0.39 0.78 0.48 0.22 1.1 0.056 <0.0062 0.051 <0.0057 0.034
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na 0.11 0.17 0.075 0.53 1.1 1.5 1.1 0.67 1.4 0.55 <0.0062 0.47 <0.0057 0.19
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na 0.093 0.15 0.068 0.44 0.95 1.3 0.88 0.60 4.7 0.58 <0.0062 0.35 <0.0057 0.15
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na 0.081 0.091 0.049 0.17 0.41 0.76 0.44 0.12 0.60 0.21 <0.0062 0.11 <0.0057 0.090
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na 0.074 0.078 0.046 0.35 1.1 1.0 0.95 0.53 3.3 0.33 <0.0062 0.40 <0.0057 0.15
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na 0.088 0.14 0.087 0.34 1.1 1.3 0.98 0.50 5.6 0.34 <0.0062 0.32 <0.0057 0.18
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na 0.052 0.073 0.046 0.12 0.25 0.45 0.34 0.15 0.94 0.17 <0.0062 0.12 <0.0057 0.082

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na 0.086 0.12 0.073 0.23 0.52 0.83 0.35 0.18 5.9 0.28 <0.0062 0.12 <0.0057 0.13
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na 0.067 0.10 0.071 0.28 0.66 0.67 0.25 0.25 2.9 0.15 <0.0062 0.095 <0.0057 0.073
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na <0.049 <0.043 <0.044 0.069 0.18 0.18 0.078 0.062 0.84 0.040 <0.0062 0.022 <0.0057 0.020
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na 0.090 0.092 0.075 0.71 1.0 0.85 0.25 0.39 3.1 0.17 <0.0062 0.090 <0.0057 0.075
Total carcinogenic PAHs(v) 4 na na na na na na na na 0.13 0.18 0.12 0.38 0.92 1.3 0.60 0.33 7.7 0.39 0.01 0.20 0.01 0.19

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylenes  --  -- na  --  --  --  -- 100 300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylenes, Total  --  -- na 319 217 679 1,050 98 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Purgeable Hydrocarbons na not listed not listed not listed not listed NA NA NA NA NA NA NA NA NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 2 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

32C 34C 36C 38C 15A 15A 17A 19A 24A 27A 28A 30A 34A 35A

32C-SS-
a,b,c,d,e-

comp

34C-SS-
a,b,c,d,e-

comp

36C-SS-
a,b,c,d,e-

comp

38C-SS-
a,b,c,d,e-

comp

15A-SS-
a,b,c,d,e-

comp
15A-SS-a-1.5

17A-SS-
a,b,c,d,e-

comp

19A-SS-
a,b,c,d,e-

comp

24A-SS-
a,b,c,d,e-

comp

27A-SS-
a,b,c,d,e-

comp

28A-SS-
a,b,c,d,e-

comp

30A-SS-
a,b,c,d,e-

comp

34A-SS-
a,b,c,d,e-

comp

35A-SS-
a,b,c,d,e-comp

Composite Composite Composite Composite Composite Discrete Composite Composite Composite Composite Composite Composite Composite Composite

7-Oct-10 7-Oct-10 7-Oct-10 8-Oct-10 9-Oct-10 9-Nov-10 9-Oct-10 9-Oct-10 9-Oct-10 9-Oct-10 9-Oct-10 10-Oct-10 10-Oct-10 10-Oct-10

55 NA NA 150 76 j 360 j NA  42 j 250 j NA 180 j NA NA 120 j

130 520 740 440 51 87 92 96 400 89 250 100 220 310

EXPOSURE AREA B (continued) EXPOSURE AREA C

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

NA 150 200 90 NA NA NA NA 45 NA <83 NA <41 100
NA 190 330 140 NA NA NA NA 150 NA 130 NA 120 130
NA 47 j 59 <45 NA NA NA NA <41 NA <83 NA <41 <86
NA 380 590 230 NA NA NA NA 200 NA 160 NA 150 240

0.025 0.19 0.048 0.035 0.026 0.057 <0.0050 0.013 0.017 0.011 0.016 0.0084 0.014 0.014
0.031 0.39 0.14 0.033 0.030 0.087 0.0048 J 0.041 0.030 0.010 0.016 0.0080 0.019 0.018 j
0.011 0.22 0.083 0.094 0.026 0.013 0.0059 0.0071 0.011 0.016 0.013 0.017 0.0079 0.011

0.0056 0.026 0.036 0.0065 0.0077 0.0088 0.024 0.0028 J 0.0015 J 0.0033 J 0.0031 J 0.0027 J 0.0015 J 0.0031 J
0.0020 J 0.028 0.017 0.0093 0.010 0.012 0.017 <0.0052 <0.0050 0.0041 J 0.0046 J 0.0045 J <0.0049 0.0046 J

0.056 0.32 0.35 0.16 0.28 0.14 0.33 0.040 0.031 0.086 0.057 0.059 0.033 0.082
0.032 0.28 0.22 0.12 0.074 0.024 0.068 0.0070 0.010 0.023 0.020 0.028 0.011 0.028
0.13 0.66 0.68 0.44 1.5 0.14 1.0 0.11 0.074 0.25 0.18 0.18 0.086 0.28
0.11 0.55 0.60 0.40 1.4 0.12 0.85 0.094 0.069 0.21 0.14 0.16 0.073 0.26
0.047 0.51 0.28 0.20 0.86 0.066 0.41 0.060 0.029 0.12 0.086 0.079 0.038 0.19 j
0.099 0.74 0.37 0.35 0.85 0.093 0.44 0.073 0.047 0.14 0.087 0.096 0.050 0.23
0.079 0.83 0.39 0.39 1.5 0.093 0.65 0.12 0.069 0.23 0.15 0.15 0.082 0.26
0.036 0.36 0.20 0.18 0.46 0.028 0.19 0.030 0.014 0.055 0.043 0.046 0.025 0.064

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

0.044 0.51 0.26 0.24 0.92 0.061 0.41 0.066 0.029 0.12 0.081 0.11 0.046 0.16
0.027 0.29 0.16 0.16 0.58 0.038 0.27 0.045 0.033 0.091 0.079 0.080 0.038 0.087

0.0086 0.099 0.048 0.051 0.20 0.010 0.078 0.016 0.0095 0.034 0.018 0.022 0.013 0.032
0.030 j 0.26 0.16 0.15 0.61 0.048 0.29 0.054 0.045 0.10 0.094 0.089 0.046 0.11

0.07 0.78 0.39 0.37 1.4 0.09 0.62 0.10 0.05 0.20 0.13 0.16 0.08 0.25
32C-SS-
a,b,c,d,e-

VPH-comp
<0.053 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.053 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.053 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.11 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.11 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.11 NA NA NA NA NA NA NA NA NA NA NA NA NA
<0.21 NA NA NA NA NA NA NA NA NA NA NA NA NA

0.032 J NA NA NA NA NA NA NA NA NA NA NA NA NA

<2.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
<2.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
<2.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
<2 1 NA NA NA NA NA NA NA NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- <2.1 NA NA NA NA NA NA NA NA NA NA NA NA NA

LIVINGSTON SHOP COMPLEX
© 2012 Kennedy/Jenks Consultants
M:\WP\2012\!Livingston\Task_J\SI-Rpt_Rev2_Jul2012\Tables\Table 8 ExpAreas A-B-C-D-E-F-G-DEEP SurfaceSoilAnalytical QA VALjr.xls

Revision No. 2
July 2012

 1296021.16



TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 3 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

35A
(duplicate) 39A 41A 43A 22B 28B 30B 17C

17C
(duplicate) 19C 22C 28C 30C 30C

D10-10-10-
a,b,c,d,e-comp

39A-SS-
a,b,c,d,e-

comp

41A-SS-
a,b,c,d,e-

comp

43A-SS-
a,b,c,d,e,-

comp

22B-SS-
a,b,c,d-comp

28B-SS-a,b,c-
comp

30B-SS-
a,b,c,e-
comp

17C-SS-
a,b,c,d,e-

comp

D-10-7-10-
a,b,c,d,e-comp

19C-SS-
a,b,c,d,e-

comp

22C-SS-
a,b,c,d,e-

comp

28C-SS-c,d,e-
comp

30C-SS-
a,b,c,d,e-

comp
30C-SS-a-1.5

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Discrete

10-Oct-10 10-Oct-10 10-Oct-10 10-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 7-Oct-10 7-Oct-10 7-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 8-Nov-10

120 j NA 98 j NA NA NA NA 450 490 210 120 270 NA NA

320 160 160 2,800 180 75 200 310 370 180 140 610 1,300 1,700

EXPOSURE AREA C (continued) EXPOSURE AREA D

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

<84 NA NA 240 NA NA 74 110 100 NA NA 110 120 810
140 NA NA 2,000 NA NA 96 170 180 NA NA 390 950 230
<84 NA NA <43 NA NA <46 <45 <46 NA NA <43 <43 420
200 NA NA 2,300 NA NA 190 300 300 NA NA 510 1,100 1,400

0.038 0.0065 <0.0049 0.0079 0.030 0.095 0.19 0.046 0.051 0.042 0.084 0.041 0.75 1.2
0.046 j 0.0077 0.0049 0.0073 0.019 0.095 0.18 0.055 0.067 0.098 0.17 0.067 0.57 9.8
0.012 J 0.017 0.0051 0.013 0.089 0.25 0.35 0.12 0.12 0.049 0.050 0.072 0.27 0.096

0.0034 J 0.0048 J 0.0017 J 0.0013 J 0.0062 0.023 0.050 0.015 0.015 0.0081 0.021 0.0082 0.36 0.19
0.0087 J 0.0048 J 0.0017 J 0.0020 J 0.0071 0.044 0.052 0.012 0.012 0.0056 0.014 0.014 0.25 0.059

0.086 0.070 0.029 0.043 0.12 0.61 0.74 0.15 0.16 0.10 0.30 0.18 0.95 2.5
0.023 J 0.025 0.0090 0.011 0.13 0.36 0.39 0.17 0.16 0.087 0.16 0.17 0.66 0.12

0.22 0.25 0.089 0.12 0.37 1.9 1.3 0.41 0.36 0.23 0.88 0.41 1.7 0.36
0.22 0.22 0.077 0.099 0.30 1.4 0.98 0.36 0.32 0.17 0.74 0.37 1.4 0.39

0.11 j 0.13 0.039 0.053 0.13 0.83 0.50 0.17 0.13 0.089 0.25 0.19 0.41 0.20
0.21 0.17 0.049 0.067 0.28 1.1 0.76 0.38 0.30 0.17 0.61 0.25 0.69 0.30
0.20 0.21 0.071 0.10 0.27 1.5 1.1 0.50 0.32 0.20 0.53 0.36 0.59 0.22
0.10 0.053 0.023 0.031 0.12 0.57 0.33 0.14 0.12 0.075 0.16 0.11 0.22 0.053

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

0.13 0.13 0.041 0.052 0.14 0.79 0.60 0.21 0.13 0.10 0.27 0.22 0.36 0.092
0.083 0.081 0.030 0.042 0.11 0.47 0.50 0.19 0.15 0.090 0.190 0.14 0.34 0.049

0.023 J 0.031 0.011 0.013 0.036 0.18 0.16 0.056 0.041 0.027 0.051 0.056 0.12 0.024
0.10 0.096 0.049 0.052 0.13 0.43 0.52 0.20 0.16 0.11 0.19 0.15 0.41 0.084

0.19 0.20 0.07 0.08 0.23 1.3 0.97 0.35 0.23 0.17 0.42 0.35 0.62 0.16
30C-SS-
a,b,c,d,e-

VPH-comp
30C-SS-a-
VPH-1.5

NA NA NA NA NA NA NA NA NA NA NA NA <0.054 <0.082
NA NA NA NA NA NA NA NA NA NA NA NA <0.054 <0.082
NA NA NA NA NA NA NA NA NA NA NA NA <0.054 0.036 J
NA NA NA NA NA NA NA NA NA NA NA NA <0.11 <0.16
NA NA NA NA NA NA NA NA NA NA NA NA <0.11 <0.16
NA NA NA NA NA NA NA NA NA NA NA NA <0.11 0.078 J
NA NA NA NA NA NA NA NA NA NA NA NA <0.22 <0.33
NA NA NA NA NA NA NA NA NA NA NA NA 0.13 0.17

NA NA NA NA NA NA NA NA NA NA NA NA <2.2 5.0
NA NA NA NA NA NA NA NA NA NA NA NA <2.2 <3.3
NA NA NA NA NA NA NA NA NA NA NA NA <2.2 9.5
NA NA NA NA NA NA NA NA NA NA NA NA <2 2 17Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA NA NA NA NA NA NA <2.2 17
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 4 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

23D 24D

24D
(additional 

sample)

24D
(additional 

sample) 31D 31D 21D 22D 35D 36D 16E 19E 19E 24E

23D-SS-
a,b,c,d,e-

comp

24D-SS-
a,b,c,d,e-

comp

24D-SS-c-
BN

24D-SS-
a,b,d,e-BN

31D-SS-
a,b,c,d,e-

comp
31D-SS-a-1.5

21D-SS-
A,B,C,D,E-

Comp

22D-SS-
a,b,c,d,e-

Comp

35D-SS-
a,b,c,d,e-

Comp

36D-SS-
a,b,c,d,e-

comp

E-16E-SS-
a,b,c,d,e-

Comp

19E-SS-
a,b,c,d,e-

Comp
19E-SS-c-1.5 24E-SS-

a,b,c,d,e-Comp

Composite Composite Discrete Composite Composite Discrete Composite Composite Composite Composite Composite Composite Discrete Composite

7-Oct-10 7-Oct-10 7-Oct-10 7-Oct-10 8-Oct-10 8-Nov-10 13-Sep-10 13-Sep-10 16-Sep-10 8-Oct-10 14-Sep-10 13-Sep-10 8-Nov-10 16-Sep-10

360 250 310 280 NA NA 510 270 250 NA 770 NA NA 450

280 450 1,400 j 360 j 100 <11 180 450 220 230 140 99 <12 1,100

EXPOSURE AREA D (continued) EXPOSURE AREA E

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

130 190 270 120 NA NA NA 280 69 57 NA NA NA 220
110 j 190 1,000 j 130 NA NA NA 90 130 77 NA NA NA 390

<43 Uj <83 <83 Uj <84 NA NA NA <42 <43 <44 NA NA NA <170
250 400 1,300 260 NA NA NA 370 200 140 NA NA NA 630

0.39 0.11 0.030 0.12 0.029 <0.0055 NA 0.21 0.064 0.034 NA 0.048 <0.0058 0.30
0.44 0.14 0.025 0.13 0.034 <0.0055 NA 0.15 0.094 0.037 NA 0.066 <0.0058 0.39
0.18 0.095 0.042 0.11 0.018 <0.0055 NA 0.10 0.075 0.11 NA 0.034 <0.0058 0.12
0.97 0.20 0.044 0.42 0.0064 <0.0055 NA 0.51 0.014 0.018 NA 0.024 <0.0058 0.18
0.74 0.16 0.025 0.23 0.0096 <0.0055 NA 0.49 0.016 0.020 NA 0.019 <0.0058 0.14
11 2.60 0.48 4.5 0.13 <0.0055 NA 6.0 0.21 0.41 NA 0.39 0.00095 J 2.2
2.6 0.72 0.18 0.74 0.06 <0.0055 NA 1.4 0.091 0.28 NA 0.082 <0.0058 0.48
22 5.0 1.2 8.0 E 0.26 <0.0055 NA 11 0.47 1.5 NA 0.68 0.0013 J 4.7
18 4.4 0.88 7.9 0.25 0.0055 U NA 8.9 0.42 1.3 NA 0.62 0.0016 J 3.8
6.4 2.0 0.49 2.6 0.12 <0.0055 NA 3.9 0.29 0.63 NA 0.38 0.00086 J 1.9
9.7 2.6 0.75 4.0 0.15 <0.0055 NA 5.2 0.44 1.5 NA 0.39 <0.0058 3.1
7.8 3.1 0.75 3.8 0.12 <0.0055 NA 5.1 0.68 0.99 NA 0.43 0.0014 J 3.9
2.5 1.2 0.34 1.3 0.082 <0.0055 NA 1.7 0.17 0.42 NA 0.15 <0.0058 0.95

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

7.2 2.3 0.52 2.6 0.10 <0.0055 NA 3.8 0.38 0.49 NA 0.30 0.00070 J 2.2
2.8 1.5 0.35 1.5 0.049 <0.0055 NA 2.2 0.25 0.26 NA 0.19 <0.0058 1.8

0.86 0.43 0.099 0.43 0.014 <0.0055 NA 0.65 0.085 0.088 NA 0.057 <0.0058 0.52
2.8 1.8 0.39 1.5 0.048 <0.0055 NA 2.3 0.26 0.28 NA 0.20 0.00083 J 2.1

9.8 3.4 0.78 3.8 0.14 0.01 NA 5.6 0.59 0.77 NA 0.46 0.00 3.5
31D-SS-
a,b,c,d,e-

VHP-comp
31D-SS-a-
VPH-1.5

22D-SS-
a,b,c,d,e-

VPH-Comp
NA NA NA NA <0.053 <0.062 NA <0.054 NA NA NA NA NA NA
NA NA NA NA <0.053 <0.062 NA <0.054 NA NA NA NA NA NA
NA NA NA NA <0.053 <0.062 NA <0.054 NA NA NA NA NA NA
NA NA NA NA <0.11 <0.12 NA <0.11 NA NA NA NA NA NA
NA NA NA NA <0.11 <0.12 NA <0.11 NA NA NA NA NA NA
NA NA NA NA <0.11 <0.12 NA <0.11 NA NA NA NA NA NA
NA NA NA NA <0.21 <0.25 NA <0.22 NA NA NA NA NA NA
NA NA NA NA 0.073 J 0.12 U NA 0.11 U NA NA NA NA NA NA

NA NA NA NA <2.1 <2.5 NA <2.2 NA NA NA NA NA NA
NA NA NA NA <2.1 <2.5 NA <2.2 NA NA NA NA NA NA
NA NA NA NA <2.1 <2.5 NA <2.2 NA NA NA NA NA NA
NA NA NA NA <2 1 <2 5 NA <2 2 NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA <2.1 <2.5 NA <2.2 NA NA NA NA NA NA
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 5 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

20F 20F 21F 21F

21F
(additional

sample)

21F
(additional

sample) 22F 26F 34F 17G 18G 21G 21G

20F-SS-
a,b,c,d,e-

Comp
20F-SS-c-1.5

21F-SS-
a,b,c,d,e-

Comp
21F-SS-c-1.5 BN-21F-SS-

a,b,d,e-Comp BN-21F-SS-c
22F-SS-

a,b,c,d,e-
Comp

26F-SS-
a,b,c,d,e-

Comp

34F-SS-
a,b,c,d,e-

Comp

E-17G-SS-
a,b,c,d,e-

Comp

E-18G-SS-
a,b,c,d,e-

Comp

21G-SS-
a,b,c,d,e-

Comp
21G-SS-d-1.5

Composite Discrete Composite Discrete Composite Discrete Composite Composite Composite Composite Composite Composite Discrete

14-Sep-10 8-Nov-10 14-Sep-10 8-Nov-10 14-Sep-10 14-Sep-10 14-Sep-10 16-Sep-10 16-Sep-10 14-Sep-10 14-Sep-10 15-Sep-10 8-Nov-10

NA NA NA NA NA NA 340 290 NA 77 NA 420 52 j

87 15 2,300 93 350 47,000 100 2,500 140 62 250 220 <12

EXPOSURE AREA E (continued)

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

NA NA 470 NA 170 <2,200 NA 530 NA NA 89 86 NA
NA NA 3,700 NA 99 21,000 NA 1,200 NA NA 130 51 NA
NA NA <43 NA <42 <2,200 NA <170 NA NA <21 <44 NA
NA NA 4,200 NA 280 22,000 NA 1,800 NA NA 240 180 NA

NA 0.025 0.67 0.14 2.4 0.46 NA 0.24 NA NA 0.092 0.056 <0.0061
NA 0.048 0.22 0.12 0.58 0.21 NA 0.095 NA NA 0.068 0.069 0.0028 J
NA 0.0033 J 1.1 0.10 0.56 0.15 NA 0.20 NA NA 0.055 0.10 0.0013 J
NA 0.0018 J 0.47 0.087 1.6 0.18 NA 0.46 NA NA 0.13 0.023 <0.0061
NA 0.0040 J 0.72 0.097 2.2 0.25 NA 0.42 NA NA 0.13 0.025 <0.0061
NA 0.048 12 1.1 20 3.5 NA 4.4 NA NA 1.7 0.28 0.0073
NA 0.0033 J 3.3 0.30 5.1 0.43 NA 1.4 NA NA 0.45 0.11 0.0016 J
NA 0.015 35 2.0 33 7.2 NA 8.5 NA NA 3.1 0.63 0.012
NA 0.017 27 2.0 25 5.5 NA 7.0 NA NA 2.4 0.55 0.013
NA 0.0086 21 1.1 15 2.9 NA 4.1 NA NA 1.4 0.37 0.0066
NA 0.019 20 1.3 14 3.8 NA 4.3 NA NA 1.3 0.41 0.0057 J
NA 0.016 23 1.6 18 4.8 NA 5.1 NA NA 1.8 0.58 0.0093
NA 0.0049 J 7.3 0.55 5.7 1.4 NA 1.6 NA NA 0.54 0.16 0.0049 J

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

NA 0.0083 16 1.3 13 3.2 NA 3.0 NA NA 1.2 0.28 0.0072
NA 0.0054 J 9.1 0.69 7.8 1.7 NA 1.7 NA NA 0.67 0.25 0.0057 J
NA 0.0021 J 3.0 0.19 2.5 0.50 NA 0.52 NA NA 0.22 0.082 0.0019 J
NA 0.0085 8.8 0.81 7.6 2.0 NA 1.8 NA NA 0.64 0.28 0.0059 J

NA 0.01 24 1.8 20 4.7 NA 4.6 NA NA 1.8 0.48 0.01
22F-SS-

a,b,c,d,e-
VPH-Comp

26F-SS-
a,b,c,d,e-

VPH-Comp
NA NA NA NA NA NA <0.053 <0.054 NA NA NA NA NA
NA NA NA NA NA NA <0.053 <0.054 NA NA NA NA NA
NA NA NA NA NA NA <0.053 <0.054 NA NA NA NA NA
NA NA NA NA NA NA 0.052 J <0.11 NA NA NA NA NA
NA NA NA NA NA NA <0.11 <0.11 NA NA NA NA NA
NA NA NA NA NA NA 0.084 J <0.11 NA NA NA NA NA
NA NA NA NA NA NA <0.21 <0.22 NA NA NA NA NA
NA NA NA NA NA NA 0.11 U 0.11 U NA NA NA NA NA

NA NA NA NA NA NA <2.1 <2.2 NA NA NA NA NA
NA NA NA NA NA NA <2.1 <2.2 NA NA NA NA NA
NA NA NA NA NA NA <2.1 <2.2 NA NA NA NA NA
NA NA NA NA NA NA <2 1 <2 2 NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA <2.1 <2.2 NA NA NA NA NA
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 6 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

27G 27G

27G
(additional

sample)

27G
(additional

sample) 18H
18H

(duplicate) 19H 21H 23H 20J 21J 24J

27G-SS-
a,b,c,d,e-

Comp
27G-SS-c-1.5 BN-27G-SS-

a,b,d,e-comp BN-27G-SS-C E-18H-SS-
a,b,c,d,e-Comp

D-9-15-10-
a,b,c,d,e-

Comp 

E-19H-SS-
a,b,c,d,e,-

Comp

21H-SS-a,d,e-
Comp

23H-SS-
a,b,c,d,e-

Comp

E-20J-SS-
a,b,c,d,e-

Comp

E-21J-SS-
a,b,c,d,e-

Comp

24J-SS-
a,b,c,d,e-Comp

Composite Discrete Composite Discrete Composite Composite Composite Composite Composite Composite Composite Composite

16-Sep-10 9-Nov-10 16-Sep-10 16-Sep-10 15-Sep-10 15-Sep-10 15-Sep-10 15-Sep-10 15-Sep-10 15-Sep-10 15-Sep-10 16-Sep-10

NA NA NA NA 130 180 41 170 100 470 96 630

610 <13 280 11,000 53 57 37 180 290 62 170 2,300

EXPOSURE AREA E (continued)

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

100 NA 58 <1,100 NA NA NA NA 99 NA NA 540
410 NA 140 6,800 NA NA NA NA 120 NA NA 1,000
<42 NA <43 j <1,100 NA NA NA NA <83 NA NA <430
520 NA 200 7,700 NA NA NA NA 220 NA NA 1,600

0.024 J(l) 0.014 0.017 0.028 J NA NA NA NA 0.12 NA NA 0.57
0.018 J 0.011 0.017 <0.051 NA NA NA NA 0.038 J NA NA 0.32
0.055 0.035 0.044 0.095 NA NA NA NA 0.11 NA NA 0.45

0.026 J 0.017 0.017 0.040 J NA NA NA NA 0.25 NA NA 0.79
0.021 J 0.024 0.018 0.027 J NA NA NA NA 0.26 NA NA 0.71

0.49 0.34 0.39 0.45 NA NA NA NA 4.2 NA NA 8.3
0.13 0.081 0.079 0.28 NA NA NA NA 0.99 NA NA 2.1
1.8 0.55 1.4 1.3 j NA NA NA NA 9.5 NA NA 18
1.6 0.44 1.2 1.2 j NA NA NA NA 7.5 NA NA 14
1.3 0.24 0.76 0.58 NA NA NA NA 4.0 NA NA 8.1
1.4 0.33 1.0 0.73 NA NA NA NA 4.8 NA NA 8.1
1.8 0.32 1.4 1.2 j NA NA NA NA 5.4 NA NA 12

0.59 0.12 0.45 0.30 NA NA NA NA 1.7 NA NA 3.7
Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

1.1 0.23 0.80 0.54 NA NA NA NA 3.3 NA NA 7.4
0.74 0.12 0.51 0.53 NA NA NA NA 2.1 NA NA 4.7
0.22 0.031 0.17 0.13 NA NA NA NA 0.66 NA NA 1.5
0.78 0.13 0.52 0.69 NA NA NA NA 2.1 NA NA 4.9

1.7 0.33 1.2 0.90 NA NA NA NA 5.1 NA NA 11

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 7 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

11C 11C 12C 12C
12C

(duplicate) 15C
15C

(duplicate) 43C 13D 13D 43D 11E 42E

11C-SS-
a,b,c,d,e-comp 11C-SS-d-1.5 12C-SS-

a,b,c,d,e-comp 12C-SS-e-1.5 D-11-8-10
F-15C-SS-
a,b,c,d,e-

comp

D-10-12-10-
a,b,c,d,e-comp

43C-SS-
a,b,c,d,e-

comp

13D-SS-
a,b,c,d,e-

comp
13D-SS-c-1.5 43D-SS-

a,b,c,d,e-comp
11E-SS-

a,b,c,d,e-comp
42E-SS-

a,b,c,d,e-comp

Composite Discrete Composite Discrete Discrete Composite Composite Composite Composite Discrete Composite Composite Composite

12-Oct-10 8-Nov-10 12-Oct-10 8-Nov-10 8-Nov-10 12-Oct-10 12-Oct-10 8-Oct-10 8-Oct-10 8-Nov-10 4-Oct-10 11-Oct-10 4-Oct-10

NA NA NA NA NA NA NA 71 690 j 25 j 51 54 j 24

120 61 68 93 j 190 j 440 j 51 j 82 210 <13 76 37 140

EXPOSURE AREA F

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

NA NA NA NA NA 53 NA NA <45 NA NA NA NA
NA NA NA NA NA 230 NA NA 59 NA NA NA NA
NA NA NA NA NA <44 NA NA <45 NA NA NA NA
NA NA NA NA NA 290 NA NA 100 NA NA NA NA

0.12 0.042 0.12 0.087 0.096 0.11 0.15 0.014 0.045 <0.0063 0.017 <0.0050 0.013
0.25 0.073 0.20 0.16 0.17 0.18 0.21 0.012 0.045 0.0026 J 0.040 0.0027 J 0.015
0.064 0.0041 J 0.051 0.012 0.013 0.029 j 0.064 j 0.020 0.088 0.00074 J 0.019 0.0036 J 0.0051 J
0.048 0.0028 J 0.015 0.010 0.013 0.011 j 0.021 j 0.0055 U 0.0061 <0.0063 0.0043 J 0.0019 J 0.0033 J
0.051 0.0070 0.018 0.012 0.014 0.014 0.022 0.0031 J 0.0077 <0.0063 0.0037J 0.0020 J 0.0034 J
0.35 0.073 0.25 0.13 0.16 0.22 0.31 0.065 0.12 0.0031 J 0.069 0.030 0.053
0.11 0.013 0.059 0.020 0.022 0.047 0.077 0.043 0.095 <0.0063 0.021 0.0074 0.010
0.67 0.038 0.46 0.075 0.082 0.28 j 0.60 j 0.20 0.38 0.0057 J 0.19 0.098 0.12
0.55 0.038 0.35 0.071 0.080 0.23 j 0.46 j 0.18 0.33 0.0055 J 0.15 0.086 0.095
0.20 0.022 0.17 0.041 0.039 0.11 j 0.22 j 0.10 0.17 0.0039 J 0.089 0.040 0.049
0.55 0.037 0.31 0.059 0.049 0.25 0.41 0.14 0.20 <0.0063 0.13 0.058 0.069
0.58 0.027 0.36 0.050 0.044 0.26 j 0.47 j 0.18 0.50 0.0060 J 0.15 0.071 0.074
0.24 0.011 0.15 0.015 0.011 0.095 j 0.21 j 0.055 0.12 0.0031 J 0.043 0.027 0.022

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

0.37 0.019 0.18 0.034 0.022 0.13 j 0.27 j 0.099 0.26 0.0028 J 0.094 0.050 0.050
0.30 0.011 0.12 0.022 0.014 0.093 j 0.19 j 0.055 0.24 0.0027 J 0.058 0.037 0.028
0.061 0.0032 J 0.033 0.0054 J 0.0035 J 0.020 j 0.050 j 0.017 0.077 <0.0063 0.018 0.011 0.0086
0.34 0.014 0.12 0.027 j 0.016 j 0.083 j 0.18 j 0.053 0.30 0.0031 J 0.059 0.045 0.029

0.54 0.03 0.28 0.05 0.04 0.20 j 0.41 j 0.15 0.43 0.01 0.14 0.08 0.07

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA
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SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

42E
42E

(duplicate) 16F 17F 39F 42F 42G 45G 47G 46H 44A 44A 54A 61A

42E-SS-b-1.5 D2-11-9-10
F16F-SS-
a,b,c,d,e-

comp

F17F-SS-
a,b,c,d,e-

comp

39F-SS-
a,b,c,d,e-

comp

42F-SS-
a,b,c,d,e-

comp

42G-SS-
a,b,c,d,e-

comp

45G-SS-
a,b,c,d,e,-

comp

47-G-SS-
a,b,c,d,e-

comp

46H-SS-
a,b,c,d,e-

comp

44A-SS-
a,b,c,d,e-

comp
44A-SS-d-1.5

54A-SS-
b,c,d,e-
comp

61A-SS-
a,b,c,d,e-

comp

Discrete Discrete Composite Composite Composite Composite Composite Composite Composite Composite Composite Discrete Composite Composite

9-Nov-10 9-Nov-10 8-Oct-10 8-Oct-10 13-Oct-10 4-Oct-10 4-Oct-10 4-Oct-10 4-Oct-10 4-Oct-10 11-Oct-10 9-Nov-10 5-Oct-10 11-Oct-10

13 j 14 j 85 j NA NA 67 160 NA 37 NA NA NA NA NA

15 24 64 90 340 150 340 89 39 160 48 <11 200 280

EXPOSURE AREA F (continued) EXPOSURE AREA G

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

NA NA NA NA <84 NA 27 NA NA NA NA NA <97 63
NA NA NA NA 120 NA 220 NA NA NA NA NA <97 57
NA NA NA NA <84 NA <25 NA NA NA NA NA <97 <45
NA NA NA NA 170 NA 250 NA NA NA NA NA 160 120

0.0036 J <0.0053 0.027 0.033 <0.051 0.041 0.015 0.023 0.028 0.024 0.0058 <0.0052 0.042 0.035
0.0026 J 0.0032 J 0.029 0.028 <0.051 0.040 0.013 0.017 0.037 0.019 0.0048 J <0.0052 0.040 0.13
<0.0053 0.00062 J 0.017 0.021 0.0059 J 0.010 0.0064 0.010 0.0095 0.017 0.0080 <0.0052 0.048 0.033
<0.0053 <0.0053 0.0087 0.014 <0.051 0.0066 0.0048 J 0.0025 J 0.016 0.0050 J 0.0082 <0.0052 0.029 0.047
<0.0053 <0.0053 0.0061 0.0095 0.0060 J 0.0047 J 0.0035 J 0.0073 0.0096 0.0063 0.0084 <0.0052 0.023 0.037
0.0059 0.0063 0.13 0.23 0.026 J 0.087 0.040 0.052 0.15 0.063 0.12 <0.0052 0.37 0.76

0.00081 J 0.00070 J 0.031 0.065 0.012 J 0.036 0.0098 0.015 0.033 0.014 0.031 <0.0052 0.21 0.21
0.0063 0.0096 0.33 0.58 0.052 0.17 0.082 0.11 0.40 0.15 0.30 <0.0052 1.1 1.9
0.0050 0.0065 0.28 0.45 0.069 U 0.13 0.062 0.080 0.32 0.12 0.26 0.00052 U 0.96 1.6

0.0017 J 0.0020 J 0.13 j 0.19 0.041 J 0.069 0.028 0.039 0.14 0.045 0.12 <0.0052 0.58 0.84
<0.0053 0.00043 J 0.20 0.37 0.057 0.11 0.047 0.062 0.20 0.079 0.15 <0.0052 0.77 0.81
0.0036 J 0.0037 J 0.21 0.46 0.061 0.14 0.044 0.065 0.25 0.097 0.18 <0.0052 0.77 1.2
0.0016 J 0.0018 J 0.095 0.17 0.038 J 0.045 0.015 0.021 0.096 0.033 0.051 <0.0052 0.37 0.41

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

0.0020 J 0.0024 J 0.16 0.25 0.063 0.031 0.037 0.039 0.17 0.057 0.12 <0.0052 0.69 0.89
0.0015 J 0.0015 J 0.10 0.17 0.044 J 0.039 0.028 0.024 0.10 0.045 0.085 <0.0052 0.46 0.54
<0.0053 <0.0053 0.025 0.041 0.012 J 0.0032 J 0.0068 0.0084 0.030 0.011 0.024 <0.0052 0.13 0.21
0.0019 J 0.0018 J 0.11 0.17 0.073 0.039 0.019 0.027 0.10 0.040 0.098 0.00076 J 0.55 0.60

0.01 0.01 0.23 0.38 0.09 0.06 0.05 0.06 0.25 0.09 0.18 0.01 1.0 1.4
42G-SS-
a,b,c,d,e-

VPH-comp
NA NA NA NA NA NA <0.076 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.076 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.076 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.15 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.15 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.15 NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.31 NA NA NA NA NA NA NA
NA NA NA NA NA NA 0.026 J NA NA NA NA NA NA NA

NA NA NA NA NA NA <3.1 NA NA NA NA NA NA NA
NA NA NA NA NA NA <3.1 NA NA NA NA NA NA NA
NA NA NA NA NA NA <3.1 NA NA NA NA NA NA NA
NA NA NA NA NA NA <3 1 NA NA NA NA NA NA NATotal Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA <3.1 NA NA NA NA NA NA NA
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 9 of 10

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(h)

Lead   na(i) 750(j) na  --(k)  --  --  -- 140 800

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg)(m) Commercial 0-10 feet 10-20 feet > 20 feet
EPH Screen  --  --  --  --  --  --  --  --  --

E t t bl P t l H d b (EPH) ( /k )(o)

2009 
RBSLs

(mg/kg)(e)

2012
RSLs

(mg/kg)(g)

2012 
SSLs

(mg/kg)(f)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

58AA 61AA 58B 60B 45C 48C 48C 53C

58AA-SS-
a,b,c,d,e-comp

61AA-SS-
a,b,c,d,e,-comp

58B-SS-a,b,c,d,e-
comp

60B-SS-a,b,c,d,e-
comp

45C-SS-a,b,c,d,e-
comp

48C-SS-a,b,c,d,e-
comp 48C-SS-e-1.5 53C-SS-a,b,c,d,e-

comp

Composite Composite Composite Composite Composite Composite Discrete Composite

11-Oct-10 11-Oct-10 11-Oct-10 11-Oct-10 8-Oct-10 13-Oct-10 9-Nov-10 6-Oct-10

NA NA NA NA 84 NA NA NA

77 56 280 110 170 58 <10 1,000

EXPOSURE AREA G (continued)

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(o)

C11 to C22 Aromatics na 750(p) 300 3,757 380 1,280 1,980  --  --
C19 to C36 Aliphatics na 5,000(p) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(p) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(p) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(s) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  -- --  --  -- 1.4 220
Acenaphthylene  -- na na  -- --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  -- --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(u)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(u)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(u)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(u)  -- na na 466 1,570 2,430 60 na

( ) (u) 3 67

considered immobile

na - ROD 
cleanup level

NA NA <43 NA NA NA NA 240
NA NA 110 NA NA NA NA 460
NA NA <43 NA NA NA NA <86
NA NA 150 NA NA NA NA 730

<0.0054 0.020 0.023 0.020 0.037 0.053 <0.0051 0.077
0.0037 J 0.011 0.034 0.024 0.050 0.034 <0.0051 0.32
0.0034 J 0.023 0.11 0.015 0.22 0.058 <0.0051 0.053
0.0013 J 0.065 0.0062 0.034 0.016 0.0087 <0.0051 0.043
0.0026 J 0.061 0.0094 0.042 0.15 0.011 <0.0051 0.017

0.018 0.93 0.11 0.86 0.43 0.13 <0.0051 0.16
0.0059 0.21 0.097 0.23 2.4 0.076 <0.0051 0.074
0.038 2.4 0.40 2.0 1.3 0.40 <0.0051 0.20
0.033 2.0 0.35 1.6 2.0 0.30 0.00051 U 0.18
0.018 1.0 0.18 0.95 2.8 0.12 <0.0051 0.088
0.024 1.0 0.41 0.82 8.0 0.33 <0.0051 0.13
0.032 1.4 0.81 1.1 4.6 0.36 <0.0051 0.14
0.010 0.49 0.21 0.36 1.5 0.13 <0.0051 0.054

Benzo(a)pyrene(u)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(u)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(u)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  -- --  --  --  -- na

Total carcinogenic PAHs(v) 4 na na na na na na na na

MBTEXN Volatile Petroleum Hydrocarbons  (mg/kg)(w)

Benzene  --  -- na 6 0.0379 0.101 0.156 0.026 na
Toluene  --  -- na 5,801 13.9 40.7 62.8 6.9 na
Ethylbenzene  --  -- na 30 13.3 40.1 62 7.8 na
m+p Xylenes  --  -- na  --  --  --  -- 94.74 250
o-Xylenes  --  -- na  --  --  --  -- 100 300
Xylenes, Total  --  -- na 319 217 679 1,050 98 na
Methy-t-butyl-ether  --  -- na 208 0.0784 0.164 0.252 0.07 na
Naphthalene  --  -- na 21 9.32 30.6 47.4 3.4 na

Volatile Petroleum Hydrocarbons (VPH) (mg/kg)(w)

C9 to C10 Aromatics  --  -- na 891 136 459 710  --  --
C5 to C8 Aliphatics  --  -- na 301 223 757 1,170  --  --
C9 to C12 Aliphatics  --  -- na 713 11,500 38,900 60,100  --  --
Total Purgeable Hydrocarbons na not listed not listed not listed not listed

0.020 1.0 0.63 0.73 2.9 0.15 <0.0051 0.076
0.016 0.60 0.42 0.46 1.1 0.14 <0.0051 0.058

0.0058 0.20 0.16 0.16 0.31 0.035 <0.0051 0.017
0.023 0.62 0.46 0.47 0.93 0.15 <0.0051 0.087

0.03 1.5 0.93 1.2 4.1 0.25 0.01 0.12
53C-SS-
a,b,c,d,e-

VPH-comp
NA NA NA NA NA NA NA <0.061
NA NA NA NA NA NA NA <0.061
NA NA NA NA NA NA NA <0.061
NA NA NA NA NA NA NA <0.12
NA NA NA NA NA NA NA <0.12
NA NA NA NA NA NA NA <0.12
NA NA NA NA NA NA NA <0.24
NA NA NA NA NA NA NA <0.12

NA NA NA NA NA NA NA <2.4
NA NA NA NA NA NA NA <2.4
NA NA NA NA NA NA NA <2.4
NA NA NA NA NA NA NA <2 4Total Purgeable Hydrocarbons  --  -- na not listed not listed not listed not listed -- -- NA NA NA NA NA NA NA <2.4
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TABLE 8

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREAS) - 2010
Burlington Northern Livingston Shop Complex

Page 10 of 10

Notes:
(a)   Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)   Sampling grid identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).
(c)   Cleanup/screening level from Record of Decision (ROD) (DEQ 2001).  
(d)   Risk-based screening levels (RBSLs) based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated October 2003.
(e)   RBSLs from Master Table - All Potential Tier 1 RBSLs for Soil (Appendix C) of Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009. 
(f)    Soil screening levels (SSLs) based on U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites dated May 2012 for contaminant leaching to groundwater pathway.  An SSL has 
        been calculated based on Montana's numeric water quality (DEQ-7) standards, adjusted for a dilution attenuation factor (DAF) of 10.  The DEQ-7 adjusted risk-based SSL is equal to the ratio of the DEQ-7 standard to the   
        tap water RSL multiplied by the risk-based SSL and a factor of 10.  If the DEQ-7 standard and EPA maximum contaminant level (MCL) were the same value, the MCL-based SSL provided in the RSL table (May 2012),  
        adjusted for a DAF of 10, was used. DEQ has determined that a DAF of 10 is appropriate for conditions in Montana.  If no DEQ-7 standard is available, the EPA SSL, adjusted for a DAF of 10, has been provided.
(g)    Industrial RSLs based on EPA RSLs for Chemical Contaminants at Superfund Sites dated May 2012.   If the compound is a non-carcinogen, the non-carcinogenic RSL has been divided by 10.  The non-carcingenic RSL for lead has not been divided by 10.
(h)   Soil samples were analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead.
(i)    "na" denotes not applicable.
(j)    Screening levels from EPA Recommendations of the Technical Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposure to Lead in Soil (EPA 1996), including use of the Technical Review Workgroup memorandum dated April 1999.
(k)  "--" denotes a ROD cleanup level or screening level (RBSL/RSL/SSL) has not been established.
(l)    "NA" denotes not analyzed per Task J SI Work Plan - DEQ Version and DEQ's letter dated 10 June 2010.
(m)    Soil samples were screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015. The EPH screening method is a screening technique for EPH analysis via the Montana Method.  If the EPH screen result

            exceeded 200 mg/kg, the sample was analyzed for EPH fractions and polynuclear aromatic hydrocarbons (PAHs), unless sample was already designated for PAH analysis (as a primary analysis).
(n)   "j" denotes the value has been qualified as an estimated concentration based on data validation findings.
(o)   Soil samples were analyzed for EPH fractions using Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.
(p)   ROD values for petroleum in surface soil are RBSLs based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases (Final Draft) dated March 2000.  
(q)   "<" denotes analyte was not detected at the indicated method reporting limit.
(r)  "U" denotes the analyte was not detected at the indicated value based on data validation findings.
(s)    Soil samples were analyzed for PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode.
(t)    "J" denotes estimated value.  The analyte is present but at a concentration less than the limit of quantitation.
(u)    Carcinogenic PAH (cPAH). 
(v)   Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
        If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.
(w)   Soil samples were analyzed for volatile petroleum hydrocarbons (VPH) by the MADEP VPH Method  [including methyl-t-butyl-ether (MTBE), benzene, toluene, ethylbenzene, 
        xylenes, and naphthalene, collectively referred to as MBTEXN].

Detected values shown in bold.
Sub-samples were either composited in the field or composited by the analytical laboratory prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

 Discrete sample collected 18 to 24 inches below ground surface.
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TABLE 9

BALLAST ANALYTICAL RESULTS - 2010
Burlington Northern Livingston Shop Complex

WORK PLAN AREA/GRID(a)
WORK PLAN

AREA 5 GRID 10B GRID 15B GRID 50B GRID 22B GRID 28B GRID 30B GRID 22C GRID 54A

Sample ID
10-B5-3c 10B-B-d,e-comp 15B-B-d,e,-comp 47B-B-d 47B-B-e B-50B-B-e 22B-B-e 28B-B-d,e-comp 30B-B-d 22C-B-d 28C-B-a 28C-B-b 21H-B-b 21H-B-c 54A-B-a

Sample Type Discrete Composite Composite Discrete Discrete Discrete Discrete Composite Discrete Discrete Discrete Discrete Discrete Discrete Discrete

Analytes 11-Aug-10 5-Oct-10 5-Oct-10 5-Oct-10 5-Oct-10 5-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 6-Oct-10 15-Sep-10 15-Sep-10 5-Oct-10

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/kg) (b)

EPH Screen <5.0(c) 25 280 450 <5.0 <4.9 20 <5.0 9.8 2,200 j(d) 1,300 <5.0 410 <4.8 <5.0

Extractable Petroleum Hydrocarbons (EPH) (mg/kg)(e)

C11 to C22 Aromatics NA(f) NA 26 30 NA NA NA NA NA 350 110 NA 19 NA NA
C19 to C36 Aliphatics NA NA 260 380 NA NA NA NA NA 1,700 j 910 NA 330 NA NA
C9 to C18 Aliphatics NA NA <20 <20 NA NA NA NA NA <40 Uj(g) <20 NA <9.3 NA NA
Total Extractable Hydrocarbons NA NA 280 410 NA NA NA NA NA 2,100 1,000 NA 350 NA NA

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(h)

Naphthalene <0.0048 0.00082 0.0055 0.0088 0.00056 J(i) <0.00083 0.0032 <0.00083 <0.00082 0.029 0.038 <0.00082 <0.0015 NA <0.00082
2-Methylnaphthalene <0.0048 0.00054 J 0.0069 0.0064 0.00035 J <0.00083 0.0028 <0.00083 <0.00082 0.038 0.0038 <0.00082 <0.0015 NA <0.00082
Acenaphthylene 0.00072 J 0.00036 J 0.012 0.0014 0.00064 J <0.00083 0.00037 J <0.00083 0.00035 J 0.0084 0.0040 0.00019 J 0.00049 J NA 0.00029 J
Acenaphthene <0.0048 0.00066 J 0.0082 0.0096 0.00025 J <0.00083 0.0071 <0.00083 0.00028 J 0.014 0.026 0.00015 J 0.00044 J NA 0.00028 J
Fluorene <0.0048 0.00097 0.0057 0.0073 0.00032 J 0.00015 J 0.011 <0.00083 0.00099 0.022 0.0079 0.00036 J 0.00074 J NA 0.00033 J
Phenanthrene 0.0037 J 0.0076 0.024 0.095 0.0025 0.0014 0.043 0.0012 0.0091 0.51 0.19 0.0026 0.0092 NA 0.0031
Anthracene 0.0040 J 0.0020 0.020 0.011 0.0022 0.00040 J 0.0062 0.00041 J 0.0017 0.045 0.023 0.00056 J 0.0016 NA 0.0014
Fluoranthene 0.0058 0.024 0.060 0.30 0.0062 0.0032 0.056 0.0031 0.017 1.8 0.78 0.0049 0.025 NA 0.0082
Pyrene 0.0048 U 0.011 0.049 0.14 0.0042 0.0020 0.013 0.0016 0.0050 0.65 0.26 0.0027 0.022 NA 0.0053
Benzo(a)anthracene(j) 0.0010 J <0.00082 0.015 <0.00082 0.0015 <0.00083 <0.00084 0.00083 U 0.0012 0.10 <0.00083 <0.00082 0.013 NA 0.0014
Chrysene(j) 0.0048 U 0.021 0.062 0.13 0.0059 0.0019 0.018 0.0013 0.0057 0.57 0.33 0.0029 0.014 NA 0.0059
Benzo(b)fluoranthene(j) 0.0029 J 0.011 0.092 0.052 0.0056 0.0015 0.0093 0.0015 0.0043 0.31 0.12 0.0027 0.020 NA 0.0054 U
Benzo(k)fluoranthene(j) 0.00081 J 0.0041 0.020 0.0093 0.0016 U 0.00083 U 0.0017 0.00083 U 0.0013 U 0.056 0.018 0.00084 U 0.0067 NA 0.0014
Benzo(a)pyrene(j) 0.0040 J 0.0013 U 0.018 0.0062 0.0017 U 0.00083 U 0.00087 U 0.00083 U 0.00098 U 0.011 0.0034 0.00082 U 0.0089 NA 0.0011 U
Indeno(1,2,3-cd)pyrene(j) 0.0048 0.0017 0.035 0.0058 0.0022 0.00083 U 0.0010 0.00083 U 0.0011 0.029 0.0093 0.00089 0.010 NA 0.0011
Dibenzo(a,h)anthracene(j) <0.0048 0.00082 U 0.0081 0.0026 0.00097 <0.00083 0.0053 U <0.00083 0.00082 U <0.0041 0.0020 0.00082 U 0.0029 NA 0.00082 U
Benzo(g,h,i)perylene <0.0048 0.0019 0.045 0.0064 0.0024 0.00069 J 0.0016 0.00069 J 0.0012 0.028 0.0090 0.00073 J 0.010 NA 0.0012

Total carcinogenic PAHs(k) 0.01 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.06 0.02 0.00 0.02 NA 0.00

Notes:
(a)  Work plan area/sampling grid identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version).
(b)  Samples were screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015. The EPH screening method is a screening technique for EPH analysis via the Montana Method.  If the EPH screen result

            exceeded 200 mg/kg, the sample was analyzed for EPH fractions and polynuclear aromatic hydrocarbons (PAHs), unless sample was already designated for PAH analysis (as a primary analysis).
(c)  "<" denotes analyte was not detected at the indicated method reporting limit.
(d)  "j" denotes the value has been qualified as an estimated concentration based on data validation findings.
(e)  Samples were analyzed for EPH fractions using Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.
(f)  "NA" denotes not analyzed.  EPH screen concentration less than 200 mg/kg.
(g)   "U" denotes the analyte was not detected at the indicated value based on data validation findings.
(h)  Samples were analyzed for PAHs using EPA Method 8270 in selective ion monitoring (SIM) mode.
(i)  "J" denotes estimated value.  The analyte is present but at a concentration less than the limit of quantitation.
(j)   Carcinogenic PAH (cPAH). 
(k)  Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
      If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.

Detected values shown in bold.
Sub-samples were composited in the field prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

GRID 28C GRID 21HGRID 47B
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TABLE 10

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA E) - 2011
Burlington Northern Livingston Shop Complex

Page 1 of 3

SAMPLING GRID ID(b) 21D-1 21D-2
21E-6(h)

(Replaced 21E-9) 21E-4 24E-6
29E-1(h)

(Replaced 28E-3)

29E-1
(duplicate) 24F-8 26F-7

26F-7
(duplicate) 27F-9 29F-8 28F-5 21F-2

Sample ID

21D-1-SS-
a,b,c,d,e-comp

21D-2-SS-
a,b,c,d,e-comp

21E-6-SS-
a,b,c,d,e-comp

21E-4-SS-
a,b,c,d,e-comp

24E-6-SS-
a,b,c,d,e-comp

29E-1-SS-
a,b,c,d,e-comp

D2-a,b,c,d,e-
12-6-11 comp

24F-8-SS-
a,b,c,d,e-comp

26F-7-SS-
a,b,c,d,e-comp

D1-a,b,c,d,e-
comp-12-6-11

27F-9-SS-
a,b,c,d,e-comp

29F-8-SS-
a,b,c,d,e-comp

28F-5-SS-
a,b,c,d,e-comp

21F-2-SS-
a,b,c,d,e-comp

Sample Type Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

Analytes 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 5-Dec-11 6-Dec-11 6-Dec-11 5-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 7-Dec-11

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(i) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- (j) na(k) na 21 9.32 30.6 47.4 3.4 na 17 0.38 0.12 0.073 0.24 0.29 j 18 j(l) 0.22 0.22 j 0.94 j 0.13 0.19 0.039 0.15
2-Methylnaphthalene  -- na na  --  --  --  -- 1.4 220 2.9 0.20 0.090 0.079 0.20 0.21 j 8.0 j 0.15 0.12 j 0.89 j 0.14 0.37 0.034 0.10
Acenaphthylene  -- na na  --  --  --  --  -- na 1.2 0.17 0.082 0.030 0.14 0.19 j 1.1 j 0.092 0.18 0.17 0.11 0.11 0.062 0.053
Acenaphthene  -- na na 4,125 249 840 1,300 69 na 6.5 0.35 0.018 0.016 0.099 0.41 j 17 j 0.23 0.28 0.26 0.10 0.093 0.045 0.064
Fluorene  -- na na 2,750 643 2,170 3,350 200 na 15 0.46 0.022 0.015 0.12 0.42 j 21 j 0.26 0.26 0.29 0.12 0.065 0.042 0.092
Phenanthrene  -- na na  --  --  --  -- na 100 5.2 0.37 0.32 1.5 4.4 j 100 j 2.8 4.4 4.2 1.6 1.3 0.62 0.95
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na 26 1.3 0.19 0.083 0.45 1.1 j 29 j 0.70 0.89 1.0 0.42 0.29 0.15 0.19
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na 140 12 0.84 0.67 2.9 7.9 j 87 j 5.2 10 7.2 2.7 2.5 1.3 1.6
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na 100 9.8 0.69 0.57 2.4 6.8 j 70 j 4.3 8.20 6.1 2.2 2.2 1.1 1.4
Benzo(a)anthracene(m)  -- na na 13.6 45.7 70.6 1.72 na 51 5.9 0.38 0.29 1.5 4.0 j 41 j 2.6 4.6 4.3 1.2 1.1 0.65 0.73
Chrysene(m)  -- na na 1,510 5,080 7,850 190 na 50 5.7 0.48 0.41 1.5 4.1 j 34 j 2.7 4.4 3.7 1.2 1.1 0.64 0.74
Benzo(b)fluoranthene(m)  -- na na 46.6 157 243 6.0 na 63 8.0 0.65 0.56 2.4 4.6 j 33 j 4.2 6.8 5.3 1.6 1.8 0.87 1.1
Benzo(k)fluoranthene(m)  -- na na 466 1,570 2,430 60 na 17 2.4 0.17 0.19 0.81 1.6 j 13 j 1.1 2.3 1.9 0.56 0.64 0.32 0.31
Benzo(a)pyrene(m)  -- na na 3.67 12.4 19.1 0.60 na 42 5.0 0.37 0.35 1.4 3.3 j 26 j 2.3 4.3 3.5 1.1 1.1 0.61 0.73
Indeno(1,2,3-cd)pyrene(m)  -- na na 132 443 685 21 na 24 3.0 0.31 0.22 0.98 1.9 j 11 j 1.3 2.7 2.7 0.67 0.56 0.37 0.55
Dibenzo(a,h)anthracene(m)  -- na na 6.78 22.8 35.3 1.9 na 7.5 0.94 0.089 0.059 0.28 0.72 j 4.2 j 0.39 0.79 0.80 0.21 0.17 0.12 0.17
Benzo(g,h,i)perylene  -- na na  --  --  --  --  -- na 23 2.9 0.35 0.21 1.0 1.9 j 9.9 j 1.3 2.8 2.9 0.71 0.55 0.38 0.57

Total carcinogenic PAHs(n) 4 na na na na na na na na 63 7.7 0.60 0.52 2.2 5.1 j 39 j 3.5 6.5 5.6 1.7 1.6 0.92 1.14

na - ROD cleanup 
level

2012
RSLs

(mg/kg)(g)

2009 
RBSLs

(mg/kg)(e)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

EXPOSURE AREA EDEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

2012
SSLs

(mg/kg)(f)
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TABLE 10

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA E) - 2011
Burlington Northern Livingston Shop Complex

Page 2 of 3

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(i) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- (j) na(k) na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  --  -- 1.4 220
Acenaphthylene  -- na na  --  --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(m)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(m)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(m)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(m)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(m)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(m)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(m)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  --  -- na

Total carcinogenic PAHs(n) 4 na na na na na na na na

na - ROD cleanup 
level

2012
RSLs

(mg/kg)(g)

2009 
RBSLs

(mg/kg)(e)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

2012
SSLs

(mg/kg)(f)

22G-9 23G-9 23G-5 23G-6 24G-6
29F-3(h)

(replaced 29G-6) 21G-1
29G-9(h)

(replaced 29G-3) 23H-7 24H-5 26H-3 22J-8 28J-7 28J-8

22G-9-SS-
a,b,c,d,e-comp

23G-9-SS-
a,b,c,d,e-comp

23G-5-SS-
a,b,c,d,e-comp

23G-6-SS-
a,b,c,d,e-comp

24G-6-SS-
a,b,c,d,e-comp

29F-3-SS-
a,b,c,d,e-comp

21G-1-SS-
a,b,c,d,e-comp

29G-9-SS-
a,b,c,d,e-comp

23H-7-SS-
a,b,c,d,e-comp

24H-5-SS-
a,b,c,d,e-comp

26H-3-SS-
a,b,c,d,e-comp

22J-8-SS-
a,b,c,d,e-comp

28J-7-SS-
a,b,c,d,e-comp

28J-8-SS-
a,b,c,d,e-comp

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

7-Dec-11 5-Dec-11 5-Dec-11 5-Dec-11 5-Dec-11 6-Dec-11 5-Dec-11 6-Dec-11 5-Dec-11 5-Dec-11 5-Dec-11 7-Dec-11 5-Dec-11 5-Dec-11

0.019 0.071 0.096 0.047 0.13 0.018 0.025 0.060 0.091 0.11 0.043 1.5 0.033 0.016
0.016 0.075 0.092 0.037 0.099 0.01 0.025 0.037 0.030 0.073 0.015 0.39 0.0094 0.0092
0.019 0.035 0.046 0.030 0.042 0.026 0.011 0.088 0.081 0.061 0.049 0.43 0.084 0.060
0.013 0.056 0.064 0.027 0.093 0.0066 0.025 0.064 0.13 0.042 0.065 0.87 0.034 0.018
0.017 0.052 0.059 0.035 0.11 0.0086 0.022 0.096 0.18 0.056 0.064 1.2 0.032 0.020
0.26 0.79 j 0.97 0.48 1.3 0.15 0.26 0.82 2.3 0.89 0.94 12 0.41 0.25
0.049 0.22 0.26 0.14 0.37 0.093 0.11 0.80 j 0.75 0.24 0.29 2.2 0.16 0.083
0.59 1.6 j 2.0 1.0 2.7 0.39 0.46 2.9 j 5.0 2.3 2.2 20 1.1 0.64
0.49 1.4 j 1.7 0.83 2.2 0.32 0.40 3.1 j 4.2 1.9 1.8 17 0.93 0.54
0.23 0.77 j 0.97 0.46 1.4 0.21 0.21 0.98 2.4 1.3 1.2 8.5 0.58 0.31
0.33 0.81 j 0.97 0.52 1.3 0.28 0.22 1.9 j 2.5 1.3 1.1 9.7 0.62 0.33
0.49 1.3 j 1.5 0.77 2.1 0.47 0.28 1.6 j 3.3 2.2 1.7 15 1.0 0.55
0.14 0.38 0.51 0.27 0.67 0.13 0.094 0.57 1.2 0.54 0.51 3.3 0.34 0.19
0.30 0.79 j 1.0 0.49 1.3 0.18 0.18 0.84 2.3 1.2 1.1 9.2 0.67 0.37
0.24 0.48 0.65 0.30 0.74 0.13 0.12 0.46 1.4 0.81 0.59 6.6 0.36 0.20
0.072 0.13 0.19 0.10 0.21 0.039 0.035 0.12 0.45 0.27 0.21 1.9 0.12 0.069
0.24 0.49 0.72 0.30 0.75 0.14 0.12 0.48 1.4 0.83 0.56 7.2 0.35 0.20

0.47 1.2 1.5 0.75 1.9 0.30 0.28 1.3 3.5 1.9 1.7 14 0.99 0.55

EXPOSURE AREA E (continued)
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TABLE 10

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA E) - 2011
Burlington Northern Livingston Shop Complex

Page 3 of 3

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(i) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- (j) na(k) na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  --  -- 1.4 220
Acenaphthylene  -- na na  --  --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(m)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(m)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(m)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(m)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(m)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(m)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(m)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  --  -- na

Total carcinogenic PAHs(n) 4 na na na na na na na na

na - ROD cleanup 
level

2012
RSLs

(mg/kg)(g)

2009 
RBSLs

(mg/kg)(e)

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

2012
SSLs

(mg/kg)(f)

21J-6 22J-4 23J-4 28J-5 29J-4

21J-6-SS-
a,b,c,d,e-comp

22J-4-SS-
a,b,c,d,e-comp

23J-4-SS-
a,b,c,d,e-comp

28J-5-SS-
a,b,c,d,e-comp

29J-4-SS-
a,b,c,d,e-comp

Composite Composite Composite Composite Composite

7-Dec-11 7-Dec-11 7-Dec-11 5-Dec-11 5-Dec-11

0.019 0.021 0.94 0.032 0.048
0.0097 0.018 0.23 0.014 0.024
0.035 0.19 0.39 0.065 0.061
0.0054 0.012 1.5 0.031 0.037
0.011 0.019 1.8 0.041 0.048
0.11 0.22 20 0.54 0.65
0.035 0.17 2.7 0.16 0.17
0.33 1.5 32 1.2 1.4
0.30 1.6 26 1.0 1.1
0.16 1.4 14 0.64 0.71
0.23 1.5 16 0.65 0.70
0.33 1.8 22 0.99 1.1
0.081 0.52 4.0 0.33 0.35
0.19 1.2 14 0.65 0.67
0.17 0.75 9.3 0.36 0.35
0.052 0.26 2.6 0.12 0.12
0.17 0.74 9.8 0.36 0.33

0.31 1.9 21 0.97 1.0

Notes:
(a)   Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)   Sampling grid required in DEQ's letter to BNSF dated 14 October 2011 and approved by DEQ in emails to Kennedy/Jenks Consultants dated 17 and 28 November 2011. 
(c)   Cleanup/screening level from Record of Decision (ROD) (DEQ 2001).  
(d)   Risk-based screening levels (RBSLs) based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated October 2003.
(e)   RBSLs from Master Table - All Potential Tier 1 RBSLs for Soil (Appendix C) of Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009. 
(f)    Soil screening levels (SSLs) based on U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites dated May 2012 for contaminant leaching to groundwater pathway.  
        An SSL has been calculated based on Montana's numeric water quality (DEQ-7) standards, adjusted for a dilution attenuation factor (DAF) of 10.  The DEQ-7 adjusted risk-based SSL is equal to the ratio of the DEQ-7 standard to the   
        tap water RSL multiplied by the risk-based SSL and a factor of 10.  If the DEQ-7 standard and EPA maximum contaminant level (MCL) were the same value, the MCL-based SSL provided in the RSL table (May 2012),  
        adjusted for a DAF of 10, was used. DEQ has determined that a DAF of 10 is appropriate for conditions in Montana.  If no DEQ-7 standard is available, the EPA SSL, adjusted for a DAF of 10, has been provided.
(g)   Industrial RSLs based on EPA RSLs for Chemical Contaminants at Superfund Sites dated May 2012.   If the compound is a non-carcinogen, the non-carcinogenic RSL has been divided by 10.  
(h)   Replacement sampling grid identified approved by DEQ in the field during sampling.  Orginal grid identified for sampling had concrete pad (not shown on base map) covering greater than 75 percent of grid.
(i)    Soil samples analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode, as necessary.
(j)    "--" denotes a ROD cleanup level or screening level (RBSL/RSL/SSL) has not been established.
(k)   "na" denotes not applicable.
(l)    "j" denotes the value has been qualified as an estimated concentration based on data validation findings.
(m)   Carcinogenic PAH (cPAH). 
(n)    Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted 
        concentrations. If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.

Detected values shown in bold.
Sub-samples were composited by the analytical laboratory prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

EXPOSURE AREA E (continued)
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TABLE 11

SURFACE SOIL SAMPLINGANALYTICAL RESULTS (EXPOSURE AREA D - GRIDS 29D AND 30C) - 2011
Burlington Northern Livingston Shop Complex

Page 1 of 2

SAMPLING GRID ID(b) 29D-1 29D-2 29D-3 29D-4 29D-5 29D-6 29D-7 29D-8 29D-9

Sample ID

29D-1-SS-
a,b,c,d,e-comp

29D-2-SS-
a,b,c,d,e-comp

29D-3-SS-
a,b,c,d,e-comp

29D-4-SS-
a,b,c,d,e-comp

29D-5-SS-
a,b,c,d,e-comp

29D-6-SS-
a,b,c,d,e-comp

29D-7-SS-
a,b,c,d,e-comp

29D-8-SS-
a,b,c,d,e-comp

29D-9-SS-
a,b,c,d,e-comp

Sample Type Composite Composite Composite Composite Composite Composite Composite Composite Composite

Analytes 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11 6-Dec-11

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbons (EPH) (mg/kg) (h) Commercial 0-10 feet 10-20 feet > 20 feet
C11 to C22 Aromatics na(i) 750(j) 300 3,757 380 1,280 1,980  --(k)  -- NA(l) NA NA NA NA NA NA NA NA
C19 to C36 Aliphatics na 5,000(j) 5,000 153,916  --  -- NA NA NA NA NA NA NA NA NA
C9 to C18 Aliphatics na 2,500(j) 600 1,169 51,700 174,000 269,000  --  -- NA NA NA NA NA NA NA NA NA
Total Extractable Hydrocarbons na 5,000(j) 5,000 not listed not listed not listed not listed  --  -- NA NA NA NA NA NA NA NA NA

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg) (m) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na 0.070 0.11 0.19 0.36 0.82 0.99 0.086 0.15 0.28
2-Methylnaphthalene  -- na na  --  --  --  -- 1.4 220 0.082 0.19 0.33 0.80 1.7 1.4 0.20 0.31 0.61
Acenaphthylene  -- na na  --  --  --  --  -- na 0.043 0.061 0.21 0.12 0.20 0.098 0.015 0.019 0.030
Acenaphthene  -- na na 4,125 249 840 1,300 69 na 0.075 0.13 0.19 0.057 0.11 0.049 0.0053 0.029 0.011
Fluorene  -- na na 2,750 643 2,170 3,350 200 na 0.11 0.15 0.33 0.079 0.11 0.043 0.0058 0.032 0.035
Phenanthrene  -- na na  --  --  --  -- na 1.5 1.8 4.1 1.1 1.6 0.76 0.15 0.56 0.51
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na 0.35 0.35 0.81 0.25 0.46 0.15 0.027 0.12 0.11
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na 1.8 2.3 4.7 1.7 3.0 0.97 0.21 0.71 0.32
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na 1.5 1.9 5.9 1.4 2.4 0.82 0.18 0.58 0.30
Benzo(a)anthracene(n)  -- na na 13.6 45.7 70.6 1.72 na 0.76 0.98 2.9 0.67 1.2 0.38 0.097 0.34 0.26
Chrysene(n)  -- na na 1,510 5,080 7,850 190 na 0.71 0.96 2.6 0.82 1.6 0.52 0.12 0.36 0.31
Benzo(b)fluoranthene(n)  -- na na 46.6 157 243 6.0 na 0.83 1.3 3.3 1.3 2.1 0.73 0.17 0.47 0.34
Benzo(k)fluoranthene(n)  -- na na 466 1,570 2,430 60 na 0.30 0.37 1.0 0.42 0.58 0.20 0.045 0.16 0.095
Benzo(a)pyrene(n)  -- na na 3.67 12.4 19.1 0.60 na 0.62 0.82 2.1 0.65 0.84 0.34 0.092 0.30 0.19
Indeno(1,2,3-cd)pyrene(n)  -- na na 132 443 685 21 na 0.29 0.34 0.92 0.31 0.42 0.22 0.057 0.16 0.10
Dibenzo(a,h)anthracene(n)  -- na na 6.78 22.8 35.3 1.9 na 0.088 0.11 0.32 0.10 0.13 0.075 0.018 0.061 0.041
Benzo(g,h,i)perylene  -- na na  --  --  --  --  -- na 0.28 0.34 0.90 0.36 0.45 0.26 0.061 0.21 0.14

Total carcinogenic PAHs(o) 4 na na na na na na na na 0.90 1.2 3.1 1.0 1.4 0.55 0.14 0.46 0.30

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

2012 
RSLs

(mg/kg)(g)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

na - ROD 
cleanup level

2012 
SSLs

(mg/kg)(f)

considered immobile

EXPOSURE AREA D - GRID 29D 

2009 
RBSLs

(mg/kg)(e)
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TABLE 11

SURFACE SOIL SAMPLINGANALYTICAL RESULTS (EXPOSURE AREA D - GRIDS 29D AND 30C) - 2011
Burlington Northern Livingston Shop Complex

Page 2 of 2

SAMPLING GRID ID(b)

Sample ID

Sample Type

Analytes

Direct Contact Leaching Leaching Leaching

Extractable Petroleum Hydrocarbons (EPH) (mg/kg) (h) Commercial 0-10 feet 10-20 feet > 20 feet
C11 to C22 Aromatics na(i) 750(j) 300 3,757 380 1,280 1,980  --(k)  --
C19 to C36 Aliphatics na 5,000(j) 5,000 153,916  --  --
C9 to C18 Aliphatics na 2,500(j) 600 1,169 51,700 174,000 269,000  --  --
Total Extractable Hydrocarbons na 5,000(j) 5,000 not listed not listed not listed not listed  --  --

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg) (m) Commercial 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na na 21 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  --  -- 1.4 220
Acenaphthylene  -- na na  --  --  --  --  -- na
Acenaphthene  -- na na 4,125 249 840 1,300 69 na
Fluorene  -- na na 2,750 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  --  -- na
Anthracene  -- na na 20,627 3,740 12,600 19,500 679 na
Fluoranthene  -- na na 2,750 484 1,630 2,520 144 na
Pyrene  -- na na 2,063 4,280 14,400 22,300 906 na
Benzo(a)anthracene(n)  -- na na 13.6 45.7 70.6 1.72 na
Chrysene(n)  -- na na 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(n)  -- na na 46.6 157 243 6.0 na
Benzo(k)fluoranthene(n)  -- na na 466 1,570 2,430 60 na
Benzo(a)pyrene(n)  -- na na 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(n)  -- na na 132 443 685 21 na
Dibenzo(a,h)anthracene(n)  -- na na 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  --  -- na

Total carcinogenic PAHs(o) 4 na na na na na na na na

ROD 
Screening 

Level
(mg/kg)(c)

Task J SI 
Work Plan 
Screening 

Level 
(mg/kg)(d)

2012 
RSLs

(mg/kg)(g)

DEQ EXPOSURE AREA ID(a)

ROD 
Cleanup 

Level 
(mg/kg)(c)

na - ROD 
cleanup level

2012 
SSLs

(mg/kg)(f)

considered immobile

2009 
RBSLs

(mg/kg)(e)

30C-4 30C-5 30C-6
30C-6

(duplicate) 30C-7 30C-8 30C-9
30C-9

(duplicate)

30C-4-SS-
a,b,c,d,e-comp-

1.5

30C-5-SS-
a,b,c,d,e-comp-

1.5

30C-6-SS-
a,b,c,d,e-comp-

1.5

D1-a,b,c,d,e-
12-8-11-

1.5

30C-7-SS-
a,b,c,d-COMP-

1.5

30C-8-SS-
a,b,c,d-COMP-

1.5

30C-9-SS-
a,b,c,d-COMP-

1.5

D1-a,b,c,d-
12-9-11-

1.5

Composite Composite Composite Composite Composite Composite Composite Composite

8-Dec-11 8-Dec-11 8-Dec-11 8-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11

340 710 1,200 1,100 120 720 600 710
390 300 380 400 390 370 240 280
350 390 530 560 <46(p) 350 150 190

1,100 1,400 2,100 2,100 550 1,400 1,000 1,200

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

Notes:
(a)   Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)   Sampling grid required in DEQ's letter to BNSF dated 14 October 2011 and approved by DEQ in emails to Kennedy/Jenks Consultants dated 17 and 28 November 2011. 
(c)   Cleanup/screening level from Record of Decision (ROD) (DEQ 2001).  
(d)   Risk-based screening levels (RBSLs) based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated October 2003.
(e)   RBSLs from Master Table - All Potential Tier 1 RBSLs for Soil (Appendix C) of Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009. 
(f)    Soil screening levels (SSLs) based on U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites dated May 2012 for contaminant leaching to groundwater pathway.  
        An SSL has been calculated based on Montana's numeric water quality (DEQ-7) standards, adjusted for a dilution attenuation factor (DAF) of 10.  The DEQ-7 adjusted risk-based SSL is equal to the ratio of the DEQ-7 standard to the   
        tap water RSL multiplied by the risk-based SSL and a factor of 10.  If the DEQ-7 standard and EPA maximum contaminant level (MCL) were the same value, the MCL-based SSL provided in the RSL table (May 2012),  
        adjusted for a DAF of 10, was used. DEQ has determined that a DAF of 10 is appropriate for conditions in Montana.  If no DEQ-7 standard is available, the EPA SSL, adjusted for a DAF of 10, has been provided.
(g)   Industrial RSLs based on EPA RSLs for Chemical Contaminants at Superfund Sites dated May 2012.   If the compound is a non-carcinogen, the non-carcinogenic RSL has been divided by 10.  
(h)   Soil samples were analyzed for extractable petroleum hydrocarbons(EPH) fractions using Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.
(i)   "na" denotes not applicable.
(j)   ROD values for petroleum in surface soil are RBSLs based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases (Final Draft) dated March 2000.  
(k)  "--" denotes a ROD cleanup level or screening level (RBSL/RSL/SSL) has not been established.
(l)    "NA" denotes not analyzed per DEQ's letter to BNSF dated 14 October 2011.
(m)   Soil samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode, as necessary.
(n)   Carcinogenic PAH (cPAH). 
(o)    Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
        If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.
(p)  "<" denotes analyte was not detected at the indicated method reporting limit.

Detected values shown in bold.
Sub-samples were composited by the analytical laboratory prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

 Composite sample collected 18 to 24 inches below ground surface.

EXPOSURE AREA D - GRID 30C
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TABLE 12

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA H - IRON HORSE MOBILE HOME PARK)
Burlington Northern Livingston Shop Complex

Page 1 of 5

1YD 2YD 2DZ 3YD 3DZ 4YD 4DZ 5YD 5DZ 6YD 6DZ 7YD 7DZ

Sample ID

1YD-SS-
a,b,c,d,e

comp

2YD-SS-
a,b,c,d,e

comp

2DZ-SS-
1,2,3,4
comp

3YD-SS-
a,b,c,d,e

comp

3DZ-SS-
1,2,3,4
comp

4YD-SS-
a,b,c,d,e

comp

4DZ-SS-1,2,3,4
comp

5YD-SS-
a,b,c,d,e

comp

5DZ-SS-
1,2,3,4
comp

6YD-SS-
a,b,c,d,e

comp

6DZ-SS-1,2,3,4
comp

7YD-SS-
a,b,c,d,e

comp

7DZ-SS-
1,2,3,4
comp

Sample Type Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

Analytes 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 9-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11

Total Metals (mg/kg)(g)

Lead   na(h) 750(i)  --(j)  --  --  -- 140 400 58 42 1,100 54 46 64 62 87 69 96 110 44 74
Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(k) Residential 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na 4 9.32 30.6 47.4 3.4 na 0.032 0.012 NA(l) 0.022 NA 0.14 NA 0.20 NA NA NA NA NA
2-Methylnaphthalene  -- na na  --  --  -- 1.4 23 0.024 0.0083 NA 0.014 NA 0.082 NA 0.080 NA NA NA NA NA
Acenaphthylene  -- na na  --  --  --  -- na 0.0078 0.0058 NA 0.0098 NA 0.16 NA 0.016 NA NA NA NA NA
Acenaphthene  -- na 430 249 840 1,300 69 na 0.013 0.0044 J(m) NA 0.0044 J NA 0.16 NA 0.29 NA NA NA NA NA
Fluorene  -- na 287 643 2,170 3,350 200 na 0.022 0.0044 J NA 0.0062 NA 0.34 NA 0.35 NA NA NA NA NA
Phenanthrene  -- na na  --  --  -- na 0.20 0.060 NA 0.082 NA 2.2 NA 2.1 NA NA NA NA NA
Anthracene  -- na 2,150 3,740 12,600 19,500 679 na 0.055 0.015 NA 0.019 NA 0.63 NA 0.60 NA NA NA NA NA
Fluoranthene  -- na 287 484 1,630 2,520 144 na 0.30 0.14 NA 0.17 NA 2.4 NA 2.5 NA NA NA NA NA
Pyrene  -- na 215 4,280 14,400 22,300 906 na 0.26 0.13 NA 0.15 NA 2.2 NA 2.1 NA NA NA NA NA
Benzo(a)anthracene(n)  -- na 0.16 13.6 45.7 70.6 1.72 na 0.15 0.074 NA 0.082 NA 1.1 NA 1.2 NA NA NA NA NA
Chrysene(n)  -- na 16 1,510 5,080 7,850 190 na 0.16 0.086 NA 0.097 NA 0.97 NA 1.1 NA NA NA NA NA
Benzo(b)fluoranthene(n)  -- na 0.16 46.6 157 243 6.0 na 0.20 0.12 NA 0.13 NA 1.1 NA 1.2 NA NA NA NA NA
Benzo(k)fluoranthene(n)  -- na 1.6 466 1,570 2,430 60 na 0.060 0.040 NA 0.039 NA 0.38 NA 0.50 NA NA NA NA NA
Benzo(a)pyrene(n)  -- na 0.02 3.67 12.4 19.1 0.60 na 0.13 0.079 NA 0.081 NA 0.90 NA 0.97 NA NA NA NA NA
Indeno(1,2,3-cd)pyrene(n)  -- na 0.16 132 443 685 21 na 0.087 0.055 NA 0.061 NA 0.48 NA 0.50 NA NA NA NA NA
Dibenzo(a,h)anthracene(n)  -- na 0.02 6.78 22.8 35.3 1.9 na 0.030 0.019 NA 0.017 NA 0.16 NA 0.19 NA NA NA NA NA
Benzo(g,h,i)perylene  -- na na  --  --  --  -- na 0.088 0.057 NA 0.065 NA 0.48 NA 0.50 NA NA NA NA NA

Total carcinogenic PAHs(o) 4 na na na na na na na 0.20 0.12 NA 0.13 NA 1.3 NA 1.5 NA NA NA NA NA

DEQ EXPOSURE AREA ID(a)

ROD 
Screening 

Level
(mg/kg)(c)

2012
SSLs

(mg/kg)(e)

ROD 
Cleanup 

Level 
(mg/kg)(c)

SAMPLING YARD ID(b)

EXPOSURE AREA H (IRON HORSE MOBILE HOME PARK)

2009
RBSLs

(mg/kg)(d)

2012 
RSLs

(mg/kg)(f)
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TABLE 12

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA H - IRON HORSE MOBILE HOME PARK)
Burlington Northern Livingston Shop Complex

Page 2 of 5

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i)  --(j)  --  --  -- 140 400

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(k) Residential 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na 4 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  -- 1.4 23
Acenaphthylene  -- na na  --  --  --  -- na
Acenaphthene  -- na 430 249 840 1,300 69 na
Fluorene  -- na 287 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  -- na
Anthracene  -- na 2,150 3,740 12,600 19,500 679 na
Fluoranthene  -- na 287 484 1,630 2,520 144 na
Pyrene  -- na 215 4,280 14,400 22,300 906 na
Benzo(a)anthracene(n)  -- na 0.16 13.6 45.7 70.6 1.72 na
Chrysene(n)  -- na 16 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(n)  -- na 0.16 46.6 157 243 6.0 na
Benzo(k)fluoranthene(n)  -- na 1.6 466 1,570 2,430 60 na
Benzo(a)pyrene(n)  -- na 0.02 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(n)  -- na 0.16 132 443 685 21 na
Dibenzo(a,h)anthracene(n)  -- na 0.02 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  -- na

Total carcinogenic PAHs(o) 4 na na na na na na na

DEQ EXPOSURE AREA ID(a)

ROD 
Screening 

Level
(mg/kg)(c)

2012
SSLs

(mg/kg)(e)

ROD 
Cleanup 

Level 
(mg/kg)(c)

SAMPLING YARD ID(b)

2009
RBSLs

(mg/kg)(d)

2012 
RSLs

(mg/kg)(f)

8YD 8DZ 9YD 9DZ 10YD 10DZ 11YD 11DZ 12YD 12DZ 13YD 13DZ 14YD 15YD 15DZ

8YD-SS-
a,b,c,d,e

comp

8DZ-SS-
1,2,3,4
comp

9YD-SS-
a,b,c,d,e

comp

9DZ-SS-
1,2,3,4
comp

10YD-SS-
a,b,c,d,e

comp

10DZ-SS-
1,2,3,4
comp

11YD-SS-
a,b,c,d,e

comp

11DZ-SS-
1,2,3,4
comp

12YD-SS-
a,b,c,d,e

comp

12DZ-SS-
1,2,3,4
comp

13YD-SS-
a,b,c,d,e

comp

13DZ-SS-
1,2,3
comp

14YD-SS-
a,b,c,d,e

comp

15YD-SS-
a,b,c,d,e

comp

15DZ-SS-
1,2,3,4
comp

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11

88 180 120 87 110 100 52 67 40 32 76 46 30 31 25

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

EXPOSURE AREA H (IRON HORSE TRAILER PARK) (continued)
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TABLE 12

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA H - IRON HORSE MOBILE HOME PARK)
Burlington Northern Livingston Shop Complex

Page 3 of 5

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i)  --(j)  --  --  -- 140 400

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(k) Residential 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na 4 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  -- 1.4 23
Acenaphthylene  -- na na  --  --  --  -- na
Acenaphthene  -- na 430 249 840 1,300 69 na
Fluorene  -- na 287 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  -- na
Anthracene  -- na 2,150 3,740 12,600 19,500 679 na
Fluoranthene  -- na 287 484 1,630 2,520 144 na
Pyrene  -- na 215 4,280 14,400 22,300 906 na
Benzo(a)anthracene(n)  -- na 0.16 13.6 45.7 70.6 1.72 na
Chrysene(n)  -- na 16 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(n)  -- na 0.16 46.6 157 243 6.0 na
Benzo(k)fluoranthene(n)  -- na 1.6 466 1,570 2,430 60 na
Benzo(a)pyrene(n)  -- na 0.02 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(n)  -- na 0.16 132 443 685 21 na
Dibenzo(a,h)anthracene(n)  -- na 0.02 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  -- na

Total carcinogenic PAHs(o) 4 na na na na na na na

DEQ EXPOSURE AREA ID(a)

ROD 
Screening 

Level
(mg/kg)(c)

2012
SSLs

(mg/kg)(e)

ROD 
Cleanup 

Level 
(mg/kg)(c)

SAMPLING YARD ID(b)

2009
RBSLs

(mg/kg)(d)

2012 
RSLs

(mg/kg)(f)

16YD
16YD

(duplicate) 16DZ 17YD 18YD 18DZ 19YD 19DZ 20YD 20DZ
20DZ

(duplicate) 21YD 21DZ

16YD-SS-
a,b,c,d,e

comp

D1-a,b,c,d,e-
12-10-11

16DZ-SS-
1,2,3,4
COMP

17YD-SS-
a,b,c,d,e

comp

18YD-SS-
a,b,c,d,e

comp

18DZ-SS-
1,2,3,4
comp

19YD-SS-
a,b,c,d,e

comp

19DZ-SS-
1,2,3,4
comp

20YD-SS-
a,b,c,d,e

comp

20DZ-SS-
1,2,3,4
comp

D2-1,2,3,4-
12-10-11

21YD-SS-
a,b,c,d,e

comp

21DZ-SS-
1,2,3,4
comp

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11

54 67 68 89 85 110 63 71 50 64 64 71 77

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

EXPOSURE AREA H (IRON HORSE TRAILER PARK) (continued)
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TABLE 12

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA H - IRON HORSE MOBILE HOME PARK)
Burlington Northern Livingston Shop Complex

Page 4 of 5

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i)  --(j)  --  --  -- 140 400

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(k) Residential 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na 4 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  -- 1.4 23
Acenaphthylene  -- na na  --  --  --  -- na
Acenaphthene  -- na 430 249 840 1,300 69 na
Fluorene  -- na 287 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  -- na
Anthracene  -- na 2,150 3,740 12,600 19,500 679 na
Fluoranthene  -- na 287 484 1,630 2,520 144 na
Pyrene  -- na 215 4,280 14,400 22,300 906 na
Benzo(a)anthracene(n)  -- na 0.16 13.6 45.7 70.6 1.72 na
Chrysene(n)  -- na 16 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(n)  -- na 0.16 46.6 157 243 6.0 na
Benzo(k)fluoranthene(n)  -- na 1.6 466 1,570 2,430 60 na
Benzo(a)pyrene(n)  -- na 0.02 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(n)  -- na 0.16 132 443 685 21 na
Dibenzo(a,h)anthracene(n)  -- na 0.02 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  -- na

Total carcinogenic PAHs(o) 4 na na na na na na na

DEQ EXPOSURE AREA ID(a)

ROD 
Screening 

Level
(mg/kg)(c)

2012
SSLs

(mg/kg)(e)

ROD 
Cleanup 

Level 
(mg/kg)(c)

SAMPLING YARD ID(b)

2009
RBSLs

(mg/kg)(d)

2012 
RSLs

(mg/kg)(f)

22YD 22DZ 23YD
23YD

(duplicate) 23DZ
23DZ

(duplicate) 24YD 24DZ 25YD 25DZ 26YD 27YD 27DZ

22YD-SS-
a,b,c,d,e

comp

22DZ-SS-1,2,3,4
comp

23YD-SS-
a,b,c,d,e

comp

D3-a,b,c,d,e-
12-101-11

23DZ-SS-
1,2,3,4
comp

D4-1,2,3,4-
12-10-11

24YD-SS-
a,b,c,d,e

comp

24DZ-SS-
1,2,3,4
comp

25YD-SS-
a,b,c,d,e

comp

25DZ-SS-
1,2,3,4
comp

26YD-SS-
a,b,c,d,e

comp

27YD-SS-
a,b,c,d,e

comp

27DZ-SS-
1,2,3,4
comp

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 10-Dec-11 9-Dec-11 9-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11

92 82 58 63 93 91 34 46 45 48 51 72 65

NA NA NA NA NA NA NA NA 0.014 NA 0.0055 0.020 NA
NA NA NA NA NA NA NA NA 0.014 NA 0.0053 0.015 NA
NA NA NA NA NA NA NA NA 0.0068 NA 0.0033 J 0.011 NA
NA NA NA NA NA NA NA NA 0.0034 J NA 0.0022 J 0.034 NA
NA NA NA NA NA NA NA NA 0.0042 J NA 0.0024 J 0.030 NA
NA NA NA NA NA NA NA NA 0.061 NA 0.039 0.24 NA
NA NA NA NA NA NA NA NA 0.014 NA 0.010 0.079 NA
NA NA NA NA NA NA NA NA 0.14 NA 0.093 0.36 NA
NA NA NA NA NA NA NA NA 0.14 NA 0.087 0.32 NA
NA NA NA NA NA NA NA NA 0.064 NA 0.049 0.17 NA
NA NA NA NA NA NA NA NA 0.075 NA 0.059 0.18 NA
NA NA NA NA NA NA NA NA 0.094 NA 0.074 0.24 NA
NA NA NA NA NA NA NA NA 0.035 NA 0.026 0.076 NA
NA NA NA NA NA NA NA NA 0.070 NA 0.053 0.16 NA
NA NA NA NA NA NA NA NA 0.053 NA 0.037 0.11 NA
NA NA NA NA NA NA NA NA 0.015 NA 0.010 0.030 NA
NA NA NA NA NA NA NA NA 0.058 NA 0.044 0.11 NA

NA NA NA NA NA NA NA NA 0.11 NA 0.08 0.24 NA

EXPOSURE AREA H (IRON HORSE TRAILER PARK) (continued)
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TABLE 12

SURFACE SOIL ANALYTICAL RESULTS (DEQ EXPOSURE AREA H - IRON HORSE MOBILE HOME PARK)
Burlington Northern Livingston Shop Complex

Page 5 of 5

Sample ID

Sample Type

Analytes

Total Metals (mg/kg)(g)

Lead   na(h) 750(i)  --(j)  --  --  -- 140 400

Direct Contact Leaching Leaching Leaching

Polynuclear Aromatic Hydrocarbons (PAHs) (mg/kg)(k) Residential 0-10 feet 10-20 feet >20 feet
Naphthalene  -- na 4 9.32 30.6 47.4 3.4 na
2-Methylnaphthalene  -- na na  --  --  -- 1.4 23
Acenaphthylene  -- na na  --  --  --  -- na
Acenaphthene  -- na 430 249 840 1,300 69 na
Fluorene  -- na 287 643 2,170 3,350 200 na
Phenanthrene  -- na na  --  --  -- na
Anthracene  -- na 2,150 3,740 12,600 19,500 679 na
Fluoranthene  -- na 287 484 1,630 2,520 144 na
Pyrene  -- na 215 4,280 14,400 22,300 906 na
Benzo(a)anthracene(n)  -- na 0.16 13.6 45.7 70.6 1.72 na
Chrysene(n)  -- na 16 1,510 5,080 7,850 190 na
Benzo(b)fluoranthene(n)  -- na 0.16 46.6 157 243 6.0 na
Benzo(k)fluoranthene(n)  -- na 1.6 466 1,570 2,430 60 na
Benzo(a)pyrene(n)  -- na 0.02 3.67 12.4 19.1 0.60 na
Indeno(1,2,3-cd)pyrene(n)  -- na 0.16 132 443 685 21 na
Dibenzo(a,h)anthracene(n)  -- na 0.02 6.78 22.8 35.3 1.9 na
Benzo(g,h,i)perylene  -- na na  --  --  --  -- na

Total carcinogenic PAHs(o) 4 na na na na na na na

DEQ EXPOSURE AREA ID(a)

ROD 
Screening 

Level
(mg/kg)(c)

2012
SSLs

(mg/kg)(e)

ROD 
Cleanup 

Level 
(mg/kg)(c)

SAMPLING YARD ID(b)

2009
RBSLs

(mg/kg)(d)

2012 
RSLs

(mg/kg)(f)

28YD 28DZ 29YD 29DZ 30YD 30DZ 31YD 31DZ 32YD 33YD 33DZ

28YD-SS-
a,b,c,d,e

comp

28DZ-SS-
1,2,3,4
comp

29YD-SS-
a,b,c,e
comp

29DZ-SS-
1,2,3,4
comp

30YD-SS-
a,b,c,d,e

comp

30DZ-SS-
1,2,3,4
comp

31YD-SS-
a,b,c,d,e

comp

31DZ-SS-
1,2,3,4
comp

32YD-SS-
a,b,c,d,e

comp

33YD-SS-
a,b,c,d,e

comp

33DZ-SS-
1,2,3,4
comp

Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite Composite

11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11 11-Dec-11

53 76 53 54 73 150 56 93 70 38 60

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

Notes:
(a)   Montana Department of Environmental Quality (DEQ)-defined exposure area identified in DEQ's letter to BNSF dated 10 June 2010.
(b)   Sampling yard required in DEQ's letter to BNSF dated 14 October 2011 and approved by DEQ in an email to Kennedy/Jenks Consultants dated 28 November 2011. 
(c)   Cleanup/screening level from Record of Decision (ROD) (DEQ 2001).  
(d)   RBSLs from Master Table - All Potential Tier 1 RBSLs for Soil (Appendix C) of Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009. 
(e)    Soil screening levels (SSLs) based on U.S. Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites dated May 2012 for contaminant leaching to groundwater pathway.  
        An SSL has been calculated based on Montana's numeric water quality (DEQ-7) standards, adjusted for a dilution attenuation factor (DAF) of 10.  The DEQ-7 adjusted risk-based SSL is equal to the ratio of the DEQ-7 standard to the   
        tap water RSL multiplied by the risk-based SSL and a factor of 10.  If the DEQ-7 standard and EPA maximum contaminant level (MCL) were the same value, the MCL-based SSL provided in the RSL table (May 2012),  
        adjusted for a DAF of 10, was used. DEQ has determined that a DAF of 10 is appropriate for conditions in Montana.  If no DEQ-7 standard is available, the EPA SSL, adjusted for a DAF of 10, has been provided.
(f)   Residential RSLs based on EPA RSLs for Chemical Contaminants at Superfund Sites dated May 2012.  If the compound is a non-carcinogen, the non-carcinogenic RSL has been divided by 10.  

           The non-carcingenic RSL for lead has not been divided by 10.
(g)   Soil samples were analyzed for lead using EPA Method 6010.  Samples were sieved using a 250 micron (No. 60) sieve by the analytical laboratory prior to analysis for total lead.
(h)   "na" denotes not applicable.
(i)    Screening levels from EPA Recommendations of the Technical Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposure to Lead in Soil (EPA 1996), including use of the Technical Review 

           Workgroup memorandum dated April 1999.
(j)   Soil samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode, as necessary.
(k)  "--" denotes a ROD cleanup level or screening level (RBSL/RSL/SSL) has not been established.
(l)    "NA" denotes not analyzed per DEQ's letter to BNSF dated 14 October 2011.
(m)  "J" denotes estimated value.  The analyte is present but at a concentration less than the limit of quantitation.
(n)   Carcinogenic PAH (cPAH). 
(o)    Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by multiplying the individual cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
        If no individual cPAH was detected, a value of one half the method reporting limit was used in the calculation as required by DEQ, based on the procedure normally used for risk assessments.

Detected values shown in bold.
Sub-samples were composited by the analytical laboratory prior to analysis.
Analytical results are reported on a dry weight basis.
mg/kg - milligrams per kilogram

EXPOSURE AREA H (IRON HORSE TRAILER PARK) (continued)
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TABLE 13

SUMMARY OF GRID SAMPLING INFORMATION
Burlington Northern Livingston Shop Complex

DEQ-
Defined

Exposure 
Area

Total # of Grids per 
Exposure Area(a)

# Partial 
Grids within 

Exposure 
Area

Grid 
Dimensions 

(ft)(b)

# of Grids 
Sampled per 

Exposure Area

% of Grids 
Sampled 

within 
Exposure 

Area

# of Discreet 
Sample 

Locations 
within 

Exposure Area

Year Samples 
Collected 

within 
Exposure 

Area

# Grids 
Sampled  with 

Observed 
Surface 

Staining(c)

AVG % Stained 
Surface Area 
per Sampled 

Grid(c)

# Sampled 
Grids 

Containing 
Ballast(c)

AVG % 
Ballast per 
Sampled 

Grid(c)

B 60 24 150 X 150 13 21.7% 2 2010 12 0.80% 6 16.0%
C 33 0 150 X 150 12 36.4% 1 2010 7 0.08% 0 0.0%

45 8 150 X 150 11 24.4% 5 2010 9 1.25% 7 8.8%
NA NA 50 x 50 18 NA 0 2011 0 0 3 5.0%
101 38 150 X 150 23 22.8% 5 2010 14 0.43% 12 2.7%
NA NA 50 x 50 31 NA 0 2011 1 <0.01 4 1.5%

F 86 46 150 X 150 16 18.6% 4 2010 6 0.15% 1 0.10%
G 62 43 150 X 150 10 16.1% 3 2010 2 0.02% 1 0.7%
H 15 Grids / 33 Yards NA Yard 33 Yards NA 0 2011 ND ND 0 0.0%

Notes:
(a)  DEQ exposure area boundaries do not follow visual reconnaissance grid boundaries established across the railyard resulting in grids with portions in multiple exposure areas. This count  
       includes all grids with portions within the exposure areas resulting in double counting.
(b)  Actual grid dimensions vary but do not exceed these measurements.  DEQ exposure area boundaries do not follow visual reconnaissance grid boundaries across the railyard, resulting in the 
      presence of segmented grids with dimensions smaller than that shown. 
(c)  Table 14 contains information on the individual grids used to generate the summary information provided.

NA - Not available
ND - Not determined

D

E
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TABLE 14

GRID-SPECIFIC SAMPLING INFORMATION
Burlington Northern Livingston Shop Complex

Page 1 of 3

DEQ-Defined
Exposure Area Grid ID

Grid 
Dimensions 

(ft)(a)

% Grid Surface 
Soil Area with 

Observed 
Staining

% Grid 
Surface Area 
Comprised of 

Ballast

Type and # of 
Grid 

Subsamples

Discreet 
Sample 

Location(s)

Deep Sample 
Location(s)

Year 
Samples 
Collected

Duplicates / 
DEQ Split 
Samples

1B 150 X 150 0.9 18 5 Soil 2010
3B 150 X 150 1.5 10 5 Soil 2010
5C 150 X 150 0 0 5 Soil X 5C-SS-C-1.5 2010
7C 150 X 150 0.1 0 5 Soil X 7C-SS-C-1.5 2010
9C 150 X 150 0.2 0 5 Soil 2010
10B 150 X 150 0.7 15 3 Soil / 2 Ballast 2010
15B 150 X 150 0.4 17 3 Soil / 2 Ballast 2010
32C 150 X 150 1 0 5 Soil 2010
34C 150 X 150 1.5 0 5 Soil 2010
36C 150 X 150 2.5 0 5 Soil 2010
38C 150 X 150 0.7 0 5 Soil 2010
47B 150 X 150 0.3 20 3 Soil / 2 Ballast 2010

B-50B 150 X 150 0.5 17 4 Soil / 1 Ballast X 2010
15A 150 X 150 0.1 0 5 Soil X 15A-SS-A-1.5 2010
17A 150 X 150 0.1 0 5 Soil 2010
19A 150 X 150 0 0 5 Soil 2010
24A 150 X 150 0.1 0 5 Soil 2010
27A 150 X 150 0 0 5 Soil 2010
28A 150 X 150 0 0 5 Soil 2010
30A 150 X 150 0.1 0 5 Soil 2010
34A 150 X 150 0.1 0 5 Soil 2010
35A 150 X 150 0 0 5 Soil 2010 Duplicate
39A 150 X 150 0.2 0 5 Soil 2010
41A 150 X 150 0.2 0 5 Soil 2010
43A 150 X 150 0 0 5 Soil 2010
17C 150 X 150 0.5 2 5 Soil 2010 Duplicate
19C 150 X 150 0.9 0 5 Soil 2010
22B 150 X 150 0.3 28 4 Soil / 1 Ballast X 2010
22C 150 X 150 0 7.5 4 Soil / 1 Ballast X 2010
23D 150 X 150 0 0 5 Soil 2010

24D(b) 150 X 150 2 2 5 Soil 2010
28B 150 X 150 0.1 23 3 Soil / 2 Ballast 2010
28C 150 X 150 0.4 22 3 Soil / 2 Ballast 2010

29D-1 50 X 50 0 0 5 Soil 2011
29D-2 50 X 50 0 0 5 Soil 2011
29D-3 50 X 50 0 0 5 Soil 2011
29D-4 50 X 50 0 0 5 Soil 2011
29D-5 50 X 50 0 0 5 Soil 2011
29D-6 50 X 50 0 0 5 Soil 2011 Split
29D-7 50 X 50 0 0 5 Soil 2011
29D-8 50 X 50 0 0 5 Soil 2011
29D-9 50 X 50 0 0 5 Soil 2011
30B 150 X 150 2 12 4 Soil / 1 Ballast X 2010
30C 150 X 150 7 0 5 Soil X 30C-SS-A-1.5 2010 Split

30C-1 50 X 50 NS NS NS NS
30C-2 50 X 50 NS NS NS NS
30C-3 50 X 50 NS NS NS NS
30C-4 50 X 50 ND 0 5 Soil 30C-4-1.5-Comp 2011
30C-5 50 X 50 ND 0 5 Soil 30C-5-1.5-Comp 2011
30C-6 50 X 50 ND 0 5 Soil 30C-6-1.5-Comp 2011 Duplicate
30C-7 50 X 50 ND 25 4 Soil 30C-7-1.5-Comp 2011
30C-8 50 X 50 ND 25 4 Soil 30C-8-1.5-Comp 2011
30C-9 50 X 50 ND 25 4 Soil 30C-9-1.5-Comp 2011 Duplicate
31D 150 X 150 0.5 0 5 Soil X 31D-SS-A-1.5 2010

E-16E 150 X 150 0.2 0 5 Soil 2010
E-17G 150 X 150 0 0 5 Soil 2010
E-18G 150 X 150 0 0 5 Soil 2010
E-18H 150 X 150 0 0 5 Soil 2010 Duplicate

E 19E 150 X 150 0.1 9 5 Soil X 19E-SS-C-1.5 2010 Split
E-19H 150 X 150 0 1 5 Soil 2010
20F 150 X 150 0.4 11 5 Soil X 20F-SS-C-1.5 2010

E-20J 150 X 150 0 0 5 Soil 2010
21D 150 X 150 0 0 5 Soil 2010

21D-1 50 X 50 0 0 5 Soil 2011
21D-2 50 X 50 0 0 5 Soil 2011
21E-4 50 X 50 0 0 5 Soil 2011
21E-6 50 X 50 0 0 5 Soil 2011

B

D

C
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TABLE 14

GRID-SPECIFIC SAMPLING INFORMATION
Burlington Northern Livingston Shop Complex

Page 2 of 3

DEQ-Defined
Exposure Area Grid ID

Grid 
Dimensions 

(ft)(a)

% Grid Surface 
Soil Area with 

Observed 
Staining

% Grid 
Surface Area 
Comprised of 

Ballast

Type and # of 
Grid 

Subsamples

Discreet 
Sample 

Location(s)

Deep Sample 
Location(s)

Year 
Samples 
Collected

Duplicates / 
DEQ Split 
Samples

21F(b) 150 X 150 5.6 4 5 Soil X 21F-SS-C-1.5 2010
21F-2 50 X 50 0 15 5 Soil 2011
21G 150 X 150 0.2 2 5 Soil X 21G-SS-D-1.5 2010

21G-1 50 X 50 0 0 5 Soil 2011
21H 150 X 150 0.2 20 3 Soil / 2 Ballast 2010

E-21J 150 X 150 0.4 1 5 Soil 2010
21J-6 50 X 50 0 0 5 Soil 2011
22D 150 X 150 0 0 5 Soil 2010
22F 150 X 150 0.6 2 5 Soil 2010

22G-9 50 X 50 0 0 5 Soil 2011
22J-4 50 X 50 0 0 5 Soil 2011
22J-8 50 X 50 0 0 5 Soil 2011 Split
23G-5 50 X 50 0 0 5 Soil 2011
23G-6 50 X 50 0 0 5 Soil 2011
23G-9 50 X 50 0 0 5 Soil 2011
23H 150 X 150 0 0 5 Soil 2010 Split

23H-7 50 X 50 0 0 5 Soil 2011
E 23J-4 50 X 50 0 0 5 Soil 2011

(continued) 24E 150 X 150 0.1 2 5 Soil 2010
24E-6 50 X 50 0 0 5 Soil 2011
24F-8 50 X 50 0 0 5 Soil 2011
24G-6 50 X 50 0 0 5 Soil 2011
24H-5 50 X 50 0 0 5 Soil 2011
24J 150 X 150 0.1 1 5 Soil 2010
26F 150 X 150 0.4 0 5 Soil 2010

26F-7 50 X 50 0 0 5 Soil 2011 Duplicate
26H-3 50 X 50 0 0 5 Soil 2011
27F-9 50 X 50 0 0 5 Soil 2011
27G(b) 150 X 150 0.5 0 5 Soil X 27G-SS-C-1.5 2010 Split
28F-5 50 X 50 0 0 5 Soil 2011
28J-5 50 X 50 0 10 5 Soil 2011
28J-7 50 X 50 0 0 5 Soil 2011
28J-8 50 X 50 0 0 5 Soil 2011
29E-1 50 X 50 0 0 5 Soil 2011 Duplicate
29F-3 50 X 50 0 10 5 Soil 2011
29F-8 50 X 50 0 0 5 Soil 2011
29G-9 50 X 50 0.01 0 5 Soil 2011
29J-4 50 X 50 0 10 5 Soil 2011
34F 150 X 150 0 0 5 Soil 2010
35D 150 X 150 0.7 8 5 Soil 2010
36D 150 X 150 0.5 2.5 5 Soil 2010
11C 150 X 150 0.1 0 5 Soil X 11C-SS-D-1.5 2010
11E 150 X 150 0 0 5 Soil 2010
12C 150 X 150 0.2 0.1 5 Soil X 12C-SS-E-1.5 2010 Duplicate
13D 150 X 150 0.5 0 5 Soil X 13D-SS-C-1.5 2010

F-15C 150 X 150 1.4 0 5 Soil 2010 Split
F-16F 150 X 150 0.1 0 5 Soil 2010
F-17F 150 X 150 0 0 5 Soil 2010
39F 150 X 150 0.1 0 5 Soil 2010
42E 150 X 150 0 0 5 Soil X 42E-SS-B-1.5 2010
42F 150 X 150 0 0 5 Soil 2010
42G 150 X 150 0 0 5 Soil 2010

F-43C 150 X 150 0 0 5 Soil 2010
43D 150 X 150 0 0 5 Soil 2010 Split
45G 150 X 150 0 0 5 Soil 2010
46H 150 X 150 0 0 5 Soil 2010
47G 150 X 150 0 0 5 Soil 2010
44A 150 X 150 0 0 5 Soil X 44A-SS-D-1.5 2010
45C 150 X 150 0.1 0 5 Soil 2010
48C 150 X 150 0 0 5 Soil X 48C-SS-E-1.5 2010
53C 150 X 150 0 0 5 Soil 2010
54A 150 X 150 0.1 7 4 Soil / 1 Ballast X 2010

58AA 150 X 150 0 0 5 Soil 2010
58B 150 X 150 0 0 5 Soil 2010
60B 150 X 150 0 0 5 Soil 2010
61A 150 X 150 0 0 5 Soil 2010

61AA 150 X 150 0 0 5 Soil 2010

G

F
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TABLE 14

GRID-SPECIFIC SAMPLING INFORMATION
Burlington Northern Livingston Shop Complex

Page 3 of 3

DEQ-Defined
Exposure Area Grid ID

Grid 
Dimensions 

(ft)(a)

% Grid Surface 
Soil Area with 

Observed 
Staining

% Grid 
Surface Area 
Comprised of 

Ballast

Type and # of 
Grid 

Subsamples

Discreet 
Sample 

Location(s)

Deep Sample 
Location(s)

Year 
Samples 
Collected

Duplicates / 
DEQ Split 
Samples

Yard 1-YD Varies ND 0 5 Soil 2011
Yard 2-YD Varies ND 0 5 Soil 2011
Yard 2-DZ Varies ND 0 4 Soil 2011
Yard 3-YD Varies ND 0 5 Soil 2011
Yard 3-DZ Varies ND 0 4 Soil 2011
Yard 4-YD Varies ND 0 5 Soil 2011 Split
Yard 4-DZ Varies ND 0 4 Soil 2011
Yard 5-YD Varies ND 0 5 Soil 2011
Yard 5-DZ Varies ND 0 4 Soil 2011
Yard 6-YD Varies ND 0 5 Soil 2011
Yard 6-DZ Varies ND 0 4 Soil 2011
Yard 7-YD Varies ND 0 5 Soil 2011
Yard 7-DZ Varies ND 0 4 Soil 2011
Yard 8-YD Varies ND 0 5 Soil 2011
Yard 8-DZ Varies ND 0 4 Soil 2011
Yard 9-YD Varies ND 0 5 Soil 2011
Yard 9-DZ Varies ND 0 4 Soil 2011

Yard 10-YD Varies ND 0 5 Soil 2011
Yard 10-DZ Varies ND 0 4 Soil 2011
Yard 11-YD Varies ND 0 5 Soil 2011
Yard 11-DZ Varies ND 0 4 Soil 2011
Yard 12-YD Varies ND 0 5 Soil 2011
Yard 12-DZ Varies ND 0 4 Soil 2011
Yard 13-YD Varies ND 0 5 Soil 2011
Yard 13-DZ Varies ND 0 3 Soil 2011
Yard 14-YD Varies ND 0 5 Soil 2011
Yard 15-YD Varies ND 0 5 Soil 2011
Yard 15-DZ Varies ND 0 4 Soil 2011
Yard 16-YD Varies ND 0 5 Soil 2011 Duplicate
Yard 16-DZ Varies ND 0 4 Soil 2011
Yard 17-YD Varies ND 0 5 Soil 2011
Yard 18-YD Varies ND 0 5 Soil 2011
Yard 18-DZ Varies ND 0 4 Soil 2011
Yard 19-YD Varies ND 0 5 Soil 2011
Yard 19-DZ Varies ND 0 4 Soil 2011
Yard 20-YD Varies ND 0 5 Soil 2011
Yard 20-DZ Varies ND 0 4 Soil 2011 Duplicate
Yard 21-YD Varies ND 0 5 Soil 2011
Yard 21-DZ Varies ND 0 4 Soil 2011
Yard 22-YD Varies ND 0 5 Soil 2011
Yard 22-DZ Varies ND 0 4 Soil 2011
Yard 23-YD Varies ND 0 5 Soil 2011 Duplicate
Yard 23-DZ Varies ND 0 4 Soil 2011 Duplicate
Yard 24-YD Varies ND 0 5 Soil 2011
Yard 24-DZ Varies ND 0 4 Soil 2011
Yard 25-YD Varies ND 0 5 Soil 2011
Yard 25-DZ Varies ND 0 4 Soil 2011
Yard 26-YD Varies ND 0 5 Soil 2011
Yard 27-YD Varies ND 0 5 Soil 2011 Split
Yard 27-DZ Varies ND 0 4 Soil 2011 Split
Yard 28-YD Varies ND 0 5 Soil 2011
Yard 28-DZ Varies ND 0 4 Soil 2011
Yard 29-YD Varies ND 0 4 Soil 2011
Yard 29-DZ Varies ND 0 4 Soil 2011
Yard 30-YD Varies ND 0 5 Soil 2011
Yard 30-DZ Varies ND 0 4 Soil 2011
Yard 31-YD Varies ND 0 5 Soil 2011
Yard 31-DZ Varies ND 0 4 Soil 2011
Yard 32-YD Varies ND 0 5 Soil 2011
Yard 33-YD Varies ND 0 5 Soil 2011
Yard 33-DZ Varies ND 0 4 Soil 2011

Notes:
(a)  Actual grid dimensions vary but do not exceed these measurements. DEQ exposure area boundaries do not follow grid boundaries across the railyard, resulting
       in the presence of segmented grids with dimensions smaller than that shown. 
(b)  Supplemental sample location as described in Section 4.5.2 of this report.

NS - No samples collected
ND - No data collected

H
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TABLE 15

EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL
Burlington Northern Livingston Shop Complex

Page 1 of 2

DEQ-Defined Exposure Area(a) Chemical of Concern

ROD Cleanup 
Level(b)

(mg/kg)

ROD Screening
 Level(c)

(mg/kg)

Task J SI Work Plan
 DEQ Version 

Screening Level(d)

(mg/kg)

Current
Screening

Level
(mg/kg)

Number of 
Composite
Samples 

Percentage of 
Detected 

Concentrations

Percentage of Samples 
Exceeding Cleanup/

Screening Levels

Maximum Detected 
Concentration

(mg/kg) 
Exposure Point Concentration

 (mg/kg) 

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 0 NA NA NA NA

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 0 NA NA NA NA
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 0 NA NA NA NA
C11-C22 Aromatics not applicable 750 300 1,280(g) 0 NA NA NA NA

Lead not applicable 750(h) not applicable 800(i) 1 100% (1/1) 0% (0/1) 80 Not calculated.  Maximum detected value does not exceed screening levels.

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 13 100% (13/13) 8% (1/13) 7.7 3.5

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 9 33% (3/9) 0% (0/9) 140 Not calculated.  Maximum detected value does not exceed screening levels.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 9 100% (9/9) 0% (0/9) 710 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 9 100% (9/9) 0% (0/9) 200 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 6 100% 0% (0/6) 490 Not calculated.  Maximum detected value does not exceed screening levels.

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 12 100% (12/12) 0% (0/12) 1.4 Not calculated.  Maximum detected value does not exceed cleanup level.

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 5 0% (0/5) 0% (0/5) ND Not calculated.  All results were reported as non-detect.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 5 100% (5/5) 0% (0/5) 2000 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 5 60% (3/5) 0% (0/5) 240 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 6 100% (6/6) 0% (0/6) 250 `

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 11 100% (11/11) 9% (1/11) 9.8 3.7

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 12 42% (5/12) 0% (0/12) 560 Not calculated.  Maximum detected value does not exceed screening levels.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 12 100% (12/12) 0% (0/12) 950 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 12 100% (12/12) 0% (0/12) 1200 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 6 100% (6/6) 0% (0/6) 490 Not calculated.  Maximum detected value does not exceed screening levels.

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 43 100% (43/43) 26% (11/43) 63 13.4

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 11 0% (0/11) 0% (0/11) ND Not calculated.  All results were reported as non-detect.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 11 100% (11/11) 0% (0/11) 3700 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 11 100% (11/11) 0% (0/11) 540 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 15 100% (15/15) 7% (1/15) 770 418

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 16 100% (16/16) 0% (0/16) 0.54 Not calculated.  Maximum detected value does not exceed cleanup level.

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 4 0% (0/4) 0% (0/4) ND Not calculated.  All results were reported as non-detect.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 4 100% (4/4) 0% (0/4) 230 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 4 50% (2/4) 0% (0/4) 53 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 9 100% (9/9) 0% (0/9) 690 Not calculated.  Maximum detected value does not exceed screening levels.

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)

Lead (Task K)

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)

Exposure Area A

Exposure Area B

Exposure Area C

Exposure Area D

Exposure Area E

Exposure Area F

Polynuclear Aromatic Hydrocarbons (PAHs)

Petroleum Hydrocarbons (Diesel - Range)
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TABLE 15

EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL
Burlington Northern Livingston Shop Complex

Page 2 of 2

DEQ-Defined Exposure Area(a) Chemical of Concern

ROD Cleanup 
Level(b)

(mg/kg)

ROD Screening
 Level(c)

(mg/kg)

Task J SI Work Plan
 DEQ Version 

Screening Level(d)

(mg/kg)

Current
Screening

Level
(mg/kg)

Number of 
Composite
Samples 

Percentage of 
Detected 

Concentrations

Percentage of Samples 
Exceeding Cleanup/

Screening Levels

Maximum Detected 
Concentration

(mg/kg) 
Exposure Point Concentration

 (mg/kg) 

Total Carcinogenic PAHs 4(e) not applicable not applicable not applicable 10 100% (10/10) 10% (1/10) 4.1 2.4

C9-C18 Aliphatics not applicable 2,500 600 1,169(f) 4 0% (0/4) 0% (0/4) ND Not calculated.  All results were reported as non-detect.
C19-C36 Aliphatics not applicable 5,000 5,000  153,916(f) 4 75% (3/4) 0% (0/4) 460 Not calculated.  Maximum detected value does not exceed screening levels.
C11-C22 Aromatics not applicable 750 300 1,280(g) 4 50% (2/4) 0% (0/4) 240 Not calculated.  Maximum detected value does not exceed screening levels.

Lead not applicable 750(h) not applicable 800(i) 1 100% (1/1) 0% (0/1) 84 Not calculated.  Maximum detected value does not exceed screening levels.

Notes:
(a)   DEQ-defined exposures area defined in DEQ’s letter to BNSF dated 10 June 2010. See Table 2 for descriptions of DEQ-defined exposure areas. 
(b)     Cleanup level from Record of Decision (ROD) [Montana Department of Environmental Quality (DEQ) 2001].
(c)      ROD Screening Level:  Screening level based on Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases (Final Draft) dated March 2000 (DEQ 2000).

        Action Guidance for Petroleum Releases dated October 2003 (DEQ 2003).  
(e)     Cleanup level calculated using Montana Tier 1 Risk-Based Corrective Action Guidance for Petroleum Releases, March 2000 (DEQ 2000) spreadsheets and site-specific assumptions.  The cleanup level developed represents a total carcinogenic PAH concentration.  This concentration is based on the toxicity of benzo(a)pyrene.
(f)    Screening level from Master Table (Appendix C), Montana Master Table Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009 (DEQ 2009). Direct contact - commercial. 
(g)   Screening level from Master Table (Appendix C), Montana Master Table Risk-Based Corrective Action Guidance for Petroleum Releases dated September 2009 (DEQ 2009). Leaching 10-20 feet. 
(h)     Screening level from U.S. Environmental Protection Agency (EPA) Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposure to Lead in Soil (EPA 1996), including use of the Technical Review Workgroup memorandum dated April 1999.
(i)    Screening level from EPA Regional Screening Level (RSL) table dated November 2011 (EPA 2011). Industrial soil. 

mg/kg - milligrams per kilogram
NA - Not analyzed
ND - not detected 

Petroleum Hydrocarbons (Diesel - Range)

Lead (Task K)

Polynuclear Aromatic Hydrocarbons (PAHs)

Exposure Area G

(d)     Task J SI Work Plan – DEQ Version Screening Level:  Screening level identified in Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan – DEQ Version) to be used for Task J (Section 3.1; last sentence).  Screening level based on Montana Tier 1 Risk-Based Corrective 
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TABLE 16  Page 1 of 4 
 
EVALUATION OF REMEDIAL ALTERNATIVES – SURFACE SOIL (DEQ EXPOSURE AREAS E AND H) 
Burlington Northern Livingston Shop Complex 

  Revision No. 2 
LIVINGSTON SHOP COMPLEX  July 2012 
© 2012 Kennedy/Jenks Consultants 1296021.16 
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Criterioni 

Remedial Alternatives 

Alternative 1 – No Action Alternative 2 - Capping Alternative 3 - Ex situ Treatment on the Facility Alternative 4 – Excavation/Off-Facility Disposal 

Protection of Public Health, 
Safety and Welfare, and the 
Environment.  Overall 
protection of human health and 
the environment addresses 
whether an alternative provides 
adequate protection in both the 
short-term and the long-term 
from unacceptable risks posed 
by hazardous or deleterious 
substances present at the 
Facility by eliminating, reducing, 
or controlling exposure to 
protective levels. 

 No action alternative provides a baseline for comparing 
other alternatives.  The no action alternative is not 
protective, because it leaves contaminants in place above 
risk-based levels. 

DEQ Exposure Area E 
 Surface soil contains carcinogenic polynuclear aromatic 

hydrocarbons (cPAHs).  The calculated exposure point 
concentration (EPC) for cPAHs in Montana Department of 
Environmental Quality (DEQ) Exposure Area E exceeds the 
Record of Decision (ROD) cleanup level for cPAHs of 
4 milligrams per kilogram (mg/kg). 

 Potential pathway(s) for human exposure include inhalation, 
ingestion, or dermal contact. 

 Surface soil also contains PAHs that exceed the DEQ risk-
based screening levels for soil-to-groundwater leaching 
pathway.  Potential pathway for migration includes leaching 
to groundwater; however, PAHs are characteristically 
relatively immobile in the environment and are not expected 
to migrate to groundwater. 

DEQ Exposure Area H 
 Surface soil contains lead in the drip zone in Yard 2 above 

U.S. Environmental Protection Agency (EPA) residential 
regional screening level (RSL) of 400 mg/kg. 

 Surface soil contains cPAHs in surface soil in Yards 4 and 5 
above EPA RSLs and DEQ 2009 Tier 1 Risk-Based 
Corrective Action (RBCA) risk-based screening levels 
(RBSLs). 

 Surface soil also contains PAHs that exceed the DEQ 
RBSLs for soil-to-groundwater leaching pathway; however, 
PAHs are characteristically relatively immobile in the 
environment and are not expected to migrate to 
groundwater. 

 Potential pathway(s) for human exposure include inhalation, 
ingestion, or dermal contact. 

 PAHs/lead in surface soil would remain in-place. 
 Cap does not treat or destroy the PAHs/lead but acts as 

containment to mitigate the pathway(s) for human 
exposure (pathways include inhalation, ingestion, or 
dermal contact).   

 PAHs/lead would likely persist in the soil, but are not 
expected to migrate to groundwater.  

 Potential for exposure and unacceptable risks exists in the 
future if the cap is not maintained or is disturbed.  
Requires continued monitoring/maintenance of the cap. 

 Requires measures to protect construction 
workers/railroad workers/residents during cap 
construction. 

 Requires institutional controls. 
 

DEQ Exposure Area E 
 Protectiveness achieved through treatment of PAHs in 

surface soil through chemical oxidation amendment or 
bioremediation to the ROD cleanup level for PAHs in soil 
and the proposed cleanup levels in Section 6.3 of the 
2nd Revised Task J Surface Soil Supplemental 
Investigation Report and Page 4 of this Table 16. 

 Requires time for degradation of PAHs and stabilization 
of lead.  Length of time will be based on PAH/lead 
concentration levels, and characteristics of the soil. 

 
DEQ Exposure Area H 
 Protectiveness achieved through treatment of lead in 

surface soil through phosphate-induced metals 
stabilization, and treatment of PAHs in surface soil 
through chemical oxidation or bioremediation.   

 Requires measures to protect construction 
workers/railroad workers/residents during soil removal, 
soil handling at the treatment area, and during treatment. 

 Treatment would eliminate potential pathway(s) for 
human exposure.  

 Confirmation sampling would be used to determine 
PAHs/lead have been removed to required ROD cleanup 
levels. 

 No additional monitoring/maintenance would be required 
after implementation of this alternative. 

 Protectiveness achieved by permanent removal of surface 
soil containing PAHs/lead to attain ROD cleanup levels for 
PAHs and the proposed cleanup levels in Section 6.3 of the 
2nd Revised Task J Surface Soil Supplemental Investigation 
Report and Page 4 of this Table 16. 

 Requires measures to protect construction workers/railroad 
workers/residents during excavation, soil handling, and 
disposal. 

 Soil excavation and off-Facility disposal of lead/PAH-
containing soil would permanently eliminate potential 
pathway(s) for human exposure.  

 PAH/lead-containing soil would require transportation to a 
permitted landfill for disposal. 

 Excavation (soil removal) areas would be backfilled with 
imported clean backfill. 

 Confirmation sampling would be used to determine 
PAHs/lead have been removed to required cleanup levels. 

 No additional monitoring/maintenance would be required 
after implementation of this alternative, since PAHs/lead 
concentrations in surface soil would be permanently 
removed to below ROD cleanup levels and proposed 
cleanup levels. 
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Criterioni 

Remedial Alternatives 

Alternative 1 – No Action Alternative 2 - Capping Alternative 3 - Ex situ Treatment on the Facility Alternative 4 – Excavation/Off-Facility Disposal 

Compliance with 
Environmental Requirements, 
Criteria, and Limitations 
(ERCLs).  This criterion 
evaluates whether each 
alternative will meet applicable 
or relevant state and federal 
ERCLs. 

 Would not meet solid waste ERCLs. 
 

 Cap would provide for proper disposal of the solid waste, 
thereby complying with ERCLs. 

 Cap construction on the railyard and residential yards 
would require compliance with ambient air quality ERCLs 
for particulates (i.e., ARM 17.8.220, 40 CFR 50.6 and 
ARM 17.8.223).  

 Dust suppression (including wetting and other best 
management practices) may be required during cap 
placement to mitigate particulate ingestion/inhalation 
and meet ambient air quality standards. 

 Cap construction on residential Yard 2 would also require 
compliance with ambient air quality ERCLs for lead (i.e., 
40 CFR 50.12 and ARM 17.8.222). 

 Cap construction does not involve major land 
disturbances due to the limited areas required to be 
capped.  May require compliance with reclamation 
requirements for final grading, as appropriate, such that 
the cap blends with surrounding undisturbed ground to 
provide a smooth transition in topography (i.e., ARM 
17.24.501). 

 Cap construction on the railyard does not involve the 
introduction or planting of plants.  Imported material for 
the cap would be required to be relatively organic-free and 
not expected to contain any noxious weed plant material. 

 Cap construction on residential yards may involve 
revegetation to return yards to pre-cap condition in 
compliance with reclamation and noxious weed ERCLs.  
Imported material for the cap would be required to be 
relatively organic-free and not expected to contain any 
noxious weed plant material (ARM 4.5.201 through 204).  
If required to return the yards to pre-cap condition, capped 
area(s) will be re-seeded with appropriate grass seed 
(Section 82-4-233, MCA).  

 Monitoring/maintenance of the cap would need to be 
performed to assure exposure pathway(s) remained 
closed and in compliance with reclamation ERCLs. 

 Requires compliance with ERCLs for soil handling, 
storage, treatment, and transportation. 

 Excavation, construction, and operation of an ex situ 
treatment unit on the Facility would require compliance 
with ERCLs. 

 Treatment process is unlikely to generate substantial air 
emissions or wastewater during implementation. 

 Soil would require screening prior to treatment to remove 
rocks and debris.  Screening residuals would require off-
Facility disposal as solid waste. 

 Requires compliance with ERCLs for handling, storage, 
transportation, and off-Facility disposal for screening 
residuals. 

 Off-Facility disposal of screening residuals would require 
the materials to be manifested in accordance with solid 
waste management/transportation and landfill 
regulations. 

 Excavation, ex situ treatment (soil handling), and 
backfilling on the railyard and residential yards would 
require compliance with ambient air quality ERCLs for 
particulates (i.e., ARM 17.8.220, 40 CFR 50.6 and ARM 
17.8.223).  

 Dust suppression (including wetting and other best 
management practices) may be required during soil 
excavation and soil handling to mitigate particulate 
ingestion/inhalation and meet ambient air quality 
standards. 

 Excavation, ex situ treatment (soil handling), and 
backfilling on residential Yard 2 would also require 
compliance with ambient air quality ERCLs for lead (i.e., 
40 CFR 50.12 and ARM 17.8.222). 

 Excavation, ex situ treatment (soil handling), and 
backfilling does not involve major land disturbances due 
to limited extent of the remedial action areas.  May 
require compliance with reclamation requirements for 
backfilling/final grading, as appropriate, such that the 
excavated/backfilled areas blend with surrounding 
undisturbed ground to provide a smooth transition in 
topography (i.e., ARM 17.24.501 and ARM 17.24.519). 

 Excavation, ex situ treatment (soil handling), and 
backfilling on the railyard does not involve the 
introduction or planting of plants.  Treated soil would be 
used for backfill.  Any imported supplemental backfill 
material would be required to be relatively organic-free 
and not expected to contain any noxious weed plant 
material. 

 Requires compliance with ERCLs for solid waste handling, 
storage, transportation, and off-Facility disposal. 

 Requires compliance with ERCLs for hazardous waste 
handling, storage, transportation, and off-Facility disposal, if 
soil contains F-listed hazardous waste constituents for which 
a no longer contained-in decision is not applicable. 

 Off-Facility disposal of PAH/lead-containing soil would 
require the materials to be manifested in accordance with 
waste management/transportation and landfill regulations. 

 Excavation/ backfilling on the railyard and residential yards 
would require compliance with ambient air quality ERCLs for 
particulates (i.e., ARM 17.8.220, 40 CFR 50.6 and ARM 
17.8.223).  

 Dust suppression (including wetting and other best 
management practices) may be required during 
excavation/backfilling to mitigate particulate 
ingestion/inhalation and meet ambient air quality 
standards. 

 Excavation/ backfilling on residential Yard 2 would also 
require compliance with ambient air quality ERCLs for lead 
(i.e., 40 CFR 50.12 and ARM 17.8.222). 

 Excavation/ backfilling does not involve major land 
disturbances due to limited extent of the remedial action 
areas.  May require compliance with reclamation 
requirements for backfilling/final grading, as appropriate, 
such that the excavated/backfilled areas blend with 
surrounding undisturbed ground to provide a smooth 
transition in topography (i.e., ARM 17.24.501 and ARM 
17.24.519). 

 Excavation/ backfilling on the railyard does not involve the 
introduction or planting of plants.  Imported backfill would be 
required to be relatively organic-free and not expected to 
contain any noxious weed plant material. 

 Excavation/ backfilling on residential yards may involve 
revegetation to return yards to pre-remedial action condition 
in compliance with reclamation and noxious weed ERCLs.  
Imported backfill material would be required to be relatively 
organic-free and not expected to contain any noxious weed 
plant material (ARM 4.5.201 through 204).  If required to 
return the yards to pre-remedial action condition, backfilled 
areas will be re-seeded with appropriate grass seed (Section 
82-4-233, MCA). 

 No long-term monitoring/maintenance of backfilled areas 
would be required since soil containing PAH/lead would be 
permanently removed. 
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Criterioni 

Remedial Alternatives 

Alternative 1 – No Action Alternative 2 - Capping Alternative 3 - Ex situ Treatment on the Facility Alternative 4 – Excavation/Off-Facility Disposal 

Compliance with 
Environmental Requirements, 
Criteria, and Limitations 
(ERCLs) - continued 

   Excavation, ex situ treatment (soil handling), and 
backfilling on residential yards may involve revegetation 
to return yards to pre-remedial action condition in 
compliance with reclamation and noxious weed ERCLs.  
Treated soil would be used for backfill.  Any imported 
supplemental backfill material would be required to be 
relatively organic-free and not expected to contain any 
noxious weed plant material (ARM 4.5.201 through 204).  
If required to return the yards to pre-remedial action 
condition, backfilled areas will be re-seeded with 
appropriate grass seed (Section 82-4-233, MCA). 

 No long-term monitoring/maintenance of the treated 
areas would be required since soil containing PAH/lead 
would be permanently removed. 

 

Mitigation of Risk.  This 
criterion evaluates mitigation of 
exposure to risks to public 
health, safety, and welfare and 
the environment to acceptable 
levels. 

 No reduction in risk. 
 Potential pathway(s) for human exposure (via inhalation, 

ingestion, or dermal contact) would remain. 
 Does not comply with ROD cleanup levels and proposed 

cleanup levels. 

 Risk of potential pathway(s) for human exposure (via 
inhalation, ingestion, or dermal contact) would be 
mitigated provided cap is monitored and maintained in 
perpetuity. 

 Capping contaminants in place provides for a much 
greater area for future monitoring/maintenance, which 
increases the risk that a pathway for human exposure (via 
inhalation, ingestion, or dermal contact) could reoccur, 
particularly in the residential yards. 

 Cap would eliminate the risk of exposure to contaminants 
above ROD cleanup levels and proposed cleanup levels. 

 Risk of potential pathway(s) for human exposure (via 
inhalation, ingestion, or dermal contact) would be 
eliminated through soil treatment to relevant cleanup 
levels. 

 Complies with ROD cleanup levels and proposed 
cleanup levels. 

 Risk of potential pathway(s) for human exposure (via 
inhalation, ingestion, or dermal contact) would be eliminated 
through excavation and off-Facility disposal of all soils 
exceeding relevant cleanup levels. 

 Complies with ROD cleanup levels and proposed cleanup 
levels.  

Permanent Solutions.  This 
criterion looks at whether the 
remedy permanently and 
significantly reduces the threat 
posed by the hazardous and 
deleterious substances at the 
Facility. 

 Not a permanent solution.  This alternative would reduce the threat posed by the 
lead/PAHs in soil at the Facility; however, the alternative 
does not permanently remove the lead/PAHs from the 
Facility.  The cap would require significant ongoing 
monitoring and maintenance, particularly in the residential 
yards. 

 Capping surface soil (i.e., raising surface grade) may 
cause drainage/grading problems on an operating 
railyard. 

 The treatment technologies permanently and irreversibly 
reduce/stabilize PAHs/lead in surface soil. 

 No long-term monitoring of treated soil would be required 
since PAH/lead concentrations in surface soil would be 
permanently reduced/stabilized. 

 This alternative permanently reduces the threat posed by the 
lead/PAHs at the Facility by permanently removing the 
lead/PAHs from the Facility and encapsulating the 
lead/PAHs in a properly engineered landfill.  The 
monitoring/maintenance requirements of the landfill would 
ensure the permanence of the encapsulation. 

Treatment or Resource 
Recovery Technologies.  This 
criterion addresses use of 
alternative treatment 
technologies or resource 
recovery technologies, if 
practicable.  These technologies 
are generally preferred to simple 
disposal options. 

 Not a treatment alternative.  Not a treatment alternative. 
 No active reduction of PAHs/lead in surface soil at the 

Facility. 
 PAHs/lead likely to persist at the Facility due to absorptive 

tendency to soil. 

 Reduces toxicity, mobility, and volume of PAH/lead-
containing soil through treatment. 

 Volume of soil after treatment may be slightly increased 
due to addition of treatment amendments. 

 Not a treatment alternative, but the lead/PAHs will be 
permanently removed from the Facility. 

Cost-Effectiveness.  This 
criterion takes into account the 
total short- and long-term costs 
of the actions, including 
operations and maintenance 
activities for the entire period 
during which the activities will be 
required. 

 Typically the lowest cost alternative.  Only moderately cost-effective for the relatively small 
volumes requiring remedial action. 

 Long-term monitoring/maintenance costs are associated 
with this alternative to monitor and maintain the cap. 

 Only moderately cost-effective for the relatively small 
volumes requiring remedial actions.  Additional costs are 
associated with amendment materials, and setting up 
and operation of a treatment area. 

 No long-term monitoring/maintenance costs. 

 Usually relatively cost-effective for small to medium volumes 
of non-hazardous soil. 

 Soil containing F-listed hazardous waste constituents would 
require disposal as hazardous waste which would increase 
cost.  Available data has not indicated that surface soil at the 
Facility is likely to contain F-listed hazardous waste 
constituents. 

 No long-term monitoring/maintenance costs. 
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PROPOSED CLEANUP LEVELS 

DEQ Exposure 
Area 

Chemical of Concern Proposed Cleanup Level 

A, B, C, D, E, F, G Total cPAHs - soil 4 mg/kg (taken from ROD) 
 cPAHs - groundwater 2010 DEQ-7 standards (taken from August 2010 

Circular DEQ-7 Montana Numeric Water Quality 
Standards) 

H Lead - soil 400 mg/kg (taken from EPA RSL – Direct Contact 
Residential) 

 cPAHs - soil 2009 RBSLs [taken from RBCA Guidance 
(Appendix C) - Direct Contact Residential] 

 

                                                 
i Note that this analysis is conducted using the 1993 version of Section 75-10-721 of CECRA, as provided in a 1995 legislative savings clause.   
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APPENDIX A

ANALYSIS OF ENVIRONMENTAL REQUIREMENTS, CRITERIA, AND LIMITATIONS (ERCLS) FOR TASK J(a)
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

Section 75-5-605, Montana 
Code Annotated (MCA)

Causing of Pollution
Section 75-5-605 of the Montana Water Quality Act prohibits the causing of pollution of any state waters. 
Section 75-5-103(21)(a)(i) defines pollution as contamination or other alteration of physical, chemical, or biological properties of state waters which exceeds that permitted by the water 
quality standards.
Placement of Wastes
Section 75-5-605, MCA states that it is unlawful to place or cause to be placed any wastes where they will cause pollution of any state waters. Any permitted placement of waste is not 
placement if the agency's permitting authority contains provisions for review of the placement of materials to ensure it will not cause pollution to state waters.

Activities proposed in the Task J Supplemental Investigation Work Plan for Surface Soil  (Task J work plan) will not impact surface 
water and groundwater.

Section 75-5-303, MCA Nondegradation 
Section 75-5-303, MCA states that existing uses of state waters and the level of water quality necessary to protect the uses must be maintained and protected, with certain limited 
exceptions.

40 Code of Federal 
Regulations (CFR) 141

Maximum Contaminant Levels and Maximum Contaminant Level Goals (Well-Suited)
Because the aquifer affected by the site is currently and has been used as a drinking water source, the MCLs and non-zero MCLGs specified in 40 CFR Part 141 (Primary Drinking Water 
Standards) are well-suited requirements which are ultimately to be attained by the remedy for the site 1.  Because many of the MCLs are equivalent with the State groundwater standards, 
the Primary Drinking Water Standards are listed below with the State groundwater standards.

Activities proposed in the Task J work plan will not impact groundwater.

40 CFR 143.3 Secondary Maximum Contaminant Levels (Well-Suited)
Because the aquifer affected by the site is currently and has been used as a drinking water source, the Secondary Maximum Contaminant Levels (SMCLs) specified in 40 CFR Part 143.3 
are well-suited requirements which are ultimately to be attained by the remedy for the site. 40 CFR 143.3 contains standards for color, odor (3 threshold odor number) and corrosivity 
which are well-suited to the remedial action.

Administrative Rules of 
Montana (ARM) 17.30.1006 

Montana Groundwater Pollution Control System (Applicable)
ARM 17.30.1006 classifies groundwater into Classes I through IV based upon its specific conductance and establishes the groundwater quality standards applicable with respect to each 
groundwater classification.
Based upon its specific conductance, the groundwater at the site must meet the standards for Class I groundwater. These standards are applicable. Concentrations of substances in 
Class I may not exceed the human health standards for groundwater listed in department Circular WQB-7. 2  For the primary contaminants of concern, the Circular WQB-7 standards and 
MCLs are listed below.  For all contaminants of concern except vinyl chloride, the MCLs and Circular WQB-7 standards are equivalent. 3   All levels are ug/l and are dissolved phase.
VOCs:   Tetrachloroethene - 5.0;  Trichloroethene - 5.0;   Cis-1,2-Dichloroethene - 70;  Vinyl chloride - 0.15;   
Chlorobenzene - 100;  1,4-Dichlorobenzene - 75
PAHs (SVOCs):   Acenaphthene - 420;  Anthracene - 2,100;  Benzo(a)anthracene - 0.48;  Benzo(a)pyrene - 0.048;  
Benzo(b)fluoranthene - 0.48;  Benzo(k)fluoranthene - 4.79;  Chrysene - 48;  Dibenzo(a,h)anthracene - 0.048;  
Fluoranthene - 280;  Fluorene - 280;  Indeno(1,2,3-cd)pyrene - 0.48;  Naphthalene - 28;  Pyrene - 210
Lead - 15
For concentrations of parameters for which human health standards are not listed in WQB-7, ARM 17.30.1006 allows
no increase of a parameter to a level that renders the waters harmful, detrimental or injurious to the beneficial uses 
listed for Class I water. This includes the following petroleum constituents. All levels are "ug/l" and are dissolved phase.

ARM 17.30.1011 ARM 17.30.1011 provides that any groundwater whose existing quality is higher than the standard for its classification must be maintained at that high quality unless degradation may be 
allowed under the principles established in Section 75-5-303, MCA, and the nondegradation rules at ARM Title 17,chapter 30, subchapter 7.

Montana Water Quality Act, 
Section 75-5-101, et seq., 
MCA

Federal Clean Water Act, 33 
U.S.C. §§ 1251, et seq.

The Montana Water Quality Act, Sections 75-5-101 et seq., establishes requirements for restoring and maintaining the quality of surface and ground waters and the federal Clean Water 
Act, 33 U.S.C. Sections 1251 et seq., establishes requirements for restoring and maintaining the quality of surface waters.  Under these Acts the state has authority to adopt water quality 
standards designed to protect beneficial uses of each water body and to designate uses for each water body. Montana's regulations classify state waters according to quality, place 
restrictions on the discharge of pollutants to state waters and prohibit the degradation of state waters.

Activities proposed in the Task J work plan will not impact surface water.

ARM 17.30.611 ARM 17.30.611(1) (Applicable) provides that the waters of the Yellowstone River drainage upstream of the Laurel water supply intake, which includes the Livingston area, are classified 
"B-1" for water use.  

ARM 17.30.623 ARM 17.30.623 provides that concentrations of carcinogenic, bioconcentrating, toxic or harmful parameters which would remain in the water after conventional water treatment may not 
exceed the applicable standards set forth in department Circular WQB-7.

WQB-7 standards WQB-7 provides that "For surface waters the Standard is the more restrictive of either the Aquatic Life Standard or the Human Health Standard."  For the primary Contaminants of 
Concern the Circular WQB-7 standards are the same as listed above in groundwater.

ARM 17.30.623 The B-1 classification standards at ARM 17.30.623 also include the following criteria: 1) Dissolved oxygen concentration must not be reduced below the levels given in department 
Circular WQB-7; 2) Hydrogen ion concentration (pH) must be maintained within the range of 6.5 to 9.5; 3) the maximum allowable increase above naturally occurring turbidity is 5 
nephelometric turbidity units; 4) Temperature increases must be kept within prescribed limits; 5) No increase are allowed above naturally occurring concentrations of sediment, settleable 
solids, oils, floating solids, which will or is likely to create a nuisance or render the waters harmful, detrimental, or injurious to public health, recreation, safety, welfare, livestock, wild 
animals, birds, fish or other wildlife. 6) True color must be kept within specified limits.

ARM 17.30.637 ARM 17.30.637 which prohibits discharges containing substances that will: (a) settle to form objectionable sludge deposits or emulsions beneath the surface of the water or upon 
adjoining shorelines; (b) create floating debris, scum, a visible oil film (or be present in concentrations at or in excess of 10 milligrams per liter) or globules of grease or other floating 
materials; (c) produce odors, colors or other conditions which create a nuisance or render undesirable tastes to fish flesh or make fish inedible; (d) create concentrations or combinations 
of materials which are toxic or harmful to human, animal, plant or aquatic life; (e) create conditions which produce undesirable aquatic life.

FEDERAL AND STATE CONTAMINANT SPECIFIC ERCLS
Surface and Groundwater Quality Standards (Applicable)

Groundwater Quality Standards 

Surface Water Quality Standards (Applicable)

LIVINGSTON SHOP COMPLEX
© 2012 Kennedy/Jenks Consultants
M:\WP\2012\!Livingston\Task_J\SI_Rpt_Rev1_Apr2012\Appendix A  ERCLs\DEQ.Appendix A.ERCLS.Task J compliance_Rev1.xls

Revision No. 1
April 2012

 1296021.16



APPENDIX A

ANALYSIS OF ENVIRONMENTAL REQUIREMENTS, CRITERIA, AND LIMITATIONS (ERCLS) FOR TASK J(a)

Burlington Northern Livingston Shop Complex

Page 2 of 9

Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

ARM 17.30.705 ARM 17.30.705 provides that for any surface water, existing and anticipated uses and the water quality necessary to protect these uses must be maintained and protected unless 
degradation is allowed under the nondegradation rules at ARM 17.30.708.

Activities proposed in the Task J work plan will not impact surface water.

Water Quality Act, Title 17, 
Chapter 30, Sub-Chapters 6 
and 13 and ARM 17.30.1332

Stormwater Runoff (Applicable)
Pursuant to authority under the Water Quality Act, Title 17, Chapter 30, Sub-Chapter 6, and Title 17, Chapter 30, Sub-Chapter 13, including ARM 17.30.1332, the Water Quality Division 
issues general stormwater permits for certain activities. For construction activities, the following permit must be obtained: General Discharge Permit for Storm Water Associated with 
Construction Activity, Permit No. MTR100000 (May 19, 1997).
Generally, the permits require the permittee to implement Best Management Ppractices (BMP) and to take all reasonable steps to minimize or prevent any discharge which has a 
reasonable likelihood of adversely affecting human health or the environment. However, if there is evidence indicating potential or realized impacts on water quality due to any storm 
water discharge associated with the activity, an individual MPDES permit or alternative general permit may be required.

Activities proposed in the Task J work plan will not impact surface water runoff at the Facility.

The following standards are applicable at the site 4:
40 CFR 50.12 and ARM 
17.8.222

40 CFR 50.12 and ARM 17.8.222. Ambient air quality standard for lead. Lead concentrations in the ambient air shall not exceed the following 90-day average: 1.5 micrograms lead per 
cubic meter of air.

40 CFR 50.9 and ARM 
17.8.213
40 CFR 50.10

40 CFR 50.9 and ARM 17.8.213. Ambient air quality standard for ozone. No person shall cause or contribute to concentrations of ozone in the ambient air exceeding: 0.10 ppm 1-hour 
average (0.12 ppm federal standard). 40 CFR 50.10 establishes a daily maximum 8-hour average 0.08 parts per million (ppm).

ARM 17.8.220 ARM 17.8.220. Ambient air quality standard for settled particulate matter. Particulate matter concentrations in the ambient air shall not exceed the following 30-day average: 10 grams per 
square meter.

40 CFR 50.6 and ARM 
17.8.223

40 CFR 50.6 and ARM 17.8.223. Ambient air quality standards for PM-10. PM-10 concentrations in the ambient air shall not exceed the following standards: 150 micrograms/cubic meter 
of air, 24-hour average; and 50 micrograms/cubic meter of air, expected annual average.

40 CFR 50.8 and ARM 
17.8.212

40 CFR 50.8 and ARM 17.8.212. Ambient air quality standards for carbon monoxide. Carbon monoxide concentrations in the ambient air shall not exceed the following standards: 9 ppm 
8-hour average; and 23 ppm for a 1-hour average (35 ppm for federal).

Sections 75-2-101, et seq., 
MCA

Montana has promulgated standards to regulate emissions of certain contaminants into the air. The state emission standards are enforceable under the Montana Clean Air Act, Sections 
75-2-101 et seq., MCA.

ARM 17.8.304 ARM 17.8.304. Visible Air Contaminants. No source may discharge emissions into the atmosphere that exhibit an opacity of 20 percent or greater, averaged over six consecutive 
minutes. This standard is limited to point sources, but excludes wood waste burners, incinerators, and motor vehicles.

ARM 17.8.308 ARM 17.8.308. Airborne Particulate Matter. Emissions of airborne particulate matter from any stationary source shall not exhibit an opacity of 20 percent or greater, averaged over six 
consecutive minutes. This standard applies to the production, handling, transportation, or storage of any material; to the use of streets, roads, or parking lots; and to construction or 
demolition projects.

ARM 17.8.315 ARM 17.8.315. Odors. If a business or other activity will create odors, those odors must be controlled, and no business or activity may cause a public nuisance.

ARM 17.8.604 ARM 17.8.604. Prohibited open burning. Open burning of numerous specific materials, including but not limited to oil and petroleum products and hazardous wastes, is prohibited.

ARM 17.8.705 ARM 17.8.705 requires that permits be obtained for the construction, installation, alteration, or use of specified air contaminant sources. All air permits required for remedial actions must 
be obtained.

Activities proposed in the Task J work plan do not require air permits.

ARM 17.8.715 ARM 17.8.715 requires sources for which air quality permits are required to use best available control technology (BACT) or to meet the lowest achievable emission rate (LAER), as 
applicable.

40 CFR 257 Under the selected remedy, no solid or hazardous waste (other than media treated to cleanup levels) may be disposed on-site. The standards therefore are pertinent to the cinder pile 
(well-suited) and placement of ex situ soils treated to cleanup levels (applicable) and post-jurisdictional wastes (applicable).
The criteria contained in 40 CFR Part 257, establish standards with which solid waste disposal must comply to avoid possible adverse effects on health or the environment. 40 CFR Part 
257 includes the following standards: Section 257.3-1(a) requires that facilities or practices in the floodplain not result in the washout of solid waste so as to pose a hazard to human life, 
wildlife, or land or water resources. Section 257.3-2 provides for the protection of threatened or endangered species. Section 257.3-3 provides that a facility shall not cause the discharge 
of pollutants into waters of the United States. 
Section 257.3-4 states that a facility or practice shall not contaminate underground drinking water.

Small amounts of non-hazardous investigation-derived soil and decontamination water will be generated during implementation of 
Task J sampling activities.  Depending on the constituents and concentrations present and upon approval from the Montana 
Department of Environmental Quality (DEQ), this material may be landspread at the Livingston railyard, or treated, if feasible, and 
landspread at the Livingston railyard.  Alternatively, the investigation-derived soil and decontamination water will be disposed offsite 
at an appropriate permitted disposal facility.  See Section 8.4 of the  Facility-Wide Sampling and Analysis Plan  (Facility-Wide SAP) 
for additional information on how investigation-derived waste (IDW) generated during implementation of Task J will be managed to 
comply with these ERCLs.  Landspreading of soil and water, if approved by DEQ, will not occur in areas of a floodplain nor be 
conducted in a manner to cause discharge of pollutants into water.  Other IDW or solid waste generated during implementation of 
Task J will be disposed offsite at an appropriate permitted disposal facility.   

Small amounts of IDW (i.e., soil and water) were generated during the 
Task J sampling activities.  The soil was temporarily stored in a labeled 55-
gallon drum in the Hallet Building during sampling activities.  At the end of 
the 2010 surface soil sampling activities, the soil was transferred to a roll-
off bin (HRO-20) located in the fenced former C&P Packing roll-off bin 
storage area pending characterization and offsite disposal with other soil 
generated at the Facility. The water, generated from sampling equipment 
decontamination activities, was contained at the point of generation and 
transferred to, and treated at, the Task D/E groundwater treatment plant 
(GWTP).

16 U.S.C. §§ 1531 – 1544, 50 
CFR Part 402, 40 CFR 
6.302(h), 40 CFR  257.3-2

This statute and implementing regulations (16 U.S.C. § 1531 et seq., 50 CFR Part 402, 40 CFR 6.302(h), and 40 CFR 257.3-2) require that any federal activity or federally authorized 
activity may not jeopardize the continued existence of any threatened or endangered species or destroy or adversely modify a critical habitat. Compliance with this requirement involves 
consultation with the U.S. Fish and Wildlife Service (USFWS) and a determination of whether there are listed or proposed species or critical habitats present at the Site, and, if so, 
whether any proposed activities will impact such wildlife or habitat. No endangered or threatened species was identified onsite although the Yellowstone Trout is treated as a species of 
special concern by the State. Any action affecting federal or State endangered or threatened species must comply with all listed requirements.

Activities proposed in the Task J work plan will not impact endangered species.  According to the ROD, no endangered species or 
threatened specifies were identified at the Facility, although the Yellowstone Trout is treated as a species of special concern by the 
State.   

Sections 87-5-106, -107,
-111, and -201, MCA 

Sections 87-5-106, 107, and 111, MCA (Applicable): Endangered species should be protected in order to maintain and to the extent possible enhance their numbers. These sections list 
endangered species, prohibited acts and penalties. See also, §§ 87-5-106 and 87-5-201, MCA, (Applicable) concerning protection of wild birds, nests and eggs.

ARM 12.5.201 ARM 12.5.201 (Applicable). Certain activities are prohibited with respect to specified endangered species.

Ambient Air Quality Standards (Applicable)

Emission Standards (Applicable)
Activities proposed in the Task J work plan will not result in emissions from point sources.

FEDERAL LOCATION SPECIFIC ERCLS

Activities proposed in the Task J work plan will not generate odors.  No open burning will be conducted during implementation of 
Task J.

Activities proposed in the Task J work plan will not impact ambient air.

Criteria Classification of Solid Waste Disposal Facilities and Practices (Applicable and Well-Suited)

The Endangered Species Act (Well-Suited)
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

16 U.S.C. §§ 703, et seq. This requirement (16 U.S.C. § 703 et seq.) establishes a federal responsibility for the protection of the international migratory bird resource and requires continued consultation with the 
USFWS during remedial design and remedial action to ensure that the cleanup of the site does not unnecessarily impact migratory birds.

Activities proposed in the Task J work plan will not impact migratory birds.  Migratory birds may be present near the Facility. 
However, the Livingston railyard does not provide the majority of habitat for these species relative to the surrounding area, and no 
features exist that are particularly attractive to these species. 

16 U.S.C. §§ 668, et seq. This requirement (16 U.S.C. § 668 et seq.) establishes a federal responsibility for protection of bald and golden eagles, and requires continued consultation with the USFWS during 
remedial design and remedial action to ensure that any cleanup of the site does not unnecessarily adversely affect the bald and golden eagle.

Activities proposed in the Task J work plan will not impact bald eagles.  Bald eagles may be present near the Facility. However, the 
Livingston railyard does not provide the majority of habitat for these species relative to the surrounding area, and no features exist 
that are particularly attractive to these species. 

16 U.S.C. 461, et seq. These requirements, found at 16 U.S.C. 461 et seq., provide that, in conducting an environmental review of a proposed action, the responsible official shall consider the existence and 
location of natural landmarks using information provided by the National Park Service pursuant to 36 CFR 62.6(d) to avoid undesirable impacts upon such landmarks. No historic sites 
were identified.

Activities proposed in the Task J work plan will not impact historic sites.  According to the ROD, no historic sites were identified at the 
Livingston railyard.  

16 U.S.C. 661, et seq. and 40 
CFR 6.302(g) 

These standards are found at 16 U.S.C. § 661 et seq. and 40 CFR 6.302(g) and require that federally funded or authorized projects ensure that any modification of any stream or other 
water body affected by a funded or authorized action provide for adequate protection of fish and wildlife resources.

Activities proposed in the Task J work plan do not involve the modification of any stream or other water body.

40 CFR Part 6, Appendix A, 
Executive Order No. 11,988

This requirement (40 CFR Part 6, Appendix A, Executive Order No. 11,988) mandates that federally funded or authorized actions within the 100 year floodplain avoid, to the maximum 
extent possible, adverse impacts associated with development of a floodplain.

None of the proposed Task J sampling locations are located in the floodway or floodplain. Therefore, sampling activities proposed in 
the Task J work plan will not impact a floodway or floodplain. Figure B1 (attached) shows the portion of the Facility located within the 
100-year floodplain.  If, based on the visual reconnaissance, additional sampling locations are identified, an assessment of these 
ERCLs will be performed to ensure compliance.   

40 CFR Part 6, Appendix A, 
Executive Order No. 11,990
Section 404(b)(1), 33 U.S.C. 
Section 1344(b)(1)

This requirement (40 CFR Part 6, Appendix A, Executive Order No. 11,990) mandates that federal agencies and potentially responsible parties avoid, to the extent possible, the adverse 
impacts associated with the destruction or loss of wetlands and to avoid support of new construction in wetlands if a practicable alternative exists. Section 404(b)(1), 33 U.S.C. § 
1344(b)(1), also prohibits the discharge of dredged or fill material into waters of the United States. Together, these requirements create a "no net loss" of wetlands standard.

According to Montana's Natural Resource Information System (NRIS), no wetlands have been identified in the Livingston area.  
Activities proposed in the Task J work plan will not impact wetlands.  

Solid Waste Management Act, 
Sections 75-10-201 et seq., 
MCA

Regulations promulgated under the Solid Waste Management Act, Sections 75-10-201 et seq., MCA, specify requirements that apply to the location of any solid waste management 
facility. Under the selected remedy, no solid or hazardous waste (other than media treated to cleanup levels) may be disposed on-site. The standards therefore are pertinent to the cinder 
pile (well-suited) and placement of ex situ soils treated to cleanup levels (applicable) and post-jurisdictional wastes (applicable).

Small amounts of non-hazardous IDW [including residual soil, decontamination water, and non-indigenous waste i.e., personnel 
protective equipment (PPE)] will be generated during Task J sampling activities.  IDW will be contained in 55-gallon drums or other 
appropriate containers and temporarily stored in a centralized storage area pending characterization and final disposition.  If 
investigation-derived soil or water cannot be landspread at the Livingston railyard, it will be disposed offsite along with other non-
hazardous IDW at an appropriate permitted disposal facility.  See Section 8.4 of the Facility-Wide SAP for additional information 
regarding the management of IDW.  Any other solid waste generated (i.e., tape removed from boxes, plastic bags and/or boxes 
containing supplies that are not reused, etc.) will be contained in a plastic garbage bag (if necessary) and placed in a garbage can for 
collection and appropriate disposal as solid waste.  Activities proposed in Task J work plan do not involve the cinder pile or propose 
treatment of soil.  If treatment of soil is proposed, a SAP addendum will be submitted to DEQ as discussed in Section 8.4.2 of the 
Facility-Wide SAP.

ARM 17.50.505(1) Under ARM 17.50.505(1), a facility for the treatment, storage or disposal of solid wastes:
(a) must be located where a sufficient acreage of suitable land is available for solid waste management;
(b) may not be located in a 100-year floodplain;
(c) may be located only in areas which will prevent the pollution of ground and surface waters and public and private water supply systems;
(d) must be located to allow for reclamation and reuse of the land;
(e) drainage structures must be installed where necessary to prevent surface runoff from entering waste management areas; and
(f) where underlying geological formations contain rock fractures or fissures which may lead to pollution of the ground water or areas in which springs exist that are hydraulically 
connected to a proposed disposal facility, only Class III disposal facilities may be approved.

IDW generated during implementation of Task J will be contained in 55-gallon drums or other appropriate containers and stored 
inside/near the Forest Products Building and/or Former C&P Packing Building (see Section 8.4.4 1 of the Facility-Wide SAP).  The 
Forest Products Building and/or Former C&P Packing Building and surrounding areas represent sufficient acreage for IDW 
management.  These buildings are not located in a 100-year floodplain.  IDW will be stored in appropriate containers to prevent 
pollution of groundwater, surface water, and public supply systems. 

A portion of the site is in a designated floodplain. The following standards are included here to indicate the restrictions on any related activities that might occur in or affect the floodway 
or floodplain.

None of the proposed Task J sampling locations are located in the floodway or floodplain. Therefore, sampling activities proposed in 
the Task J work plan will not impact a floodway or floodplain. Figure B1 (attached) shows the portion of the Facility located within the 
100-year floodplain.  If, based on the visual reconnaissance, additional sampling locations are identified, an assessment of these 
ERCLs will be performed to ensure compliance.   

Section 76-5-401, MCA and 
ARM 36.15.601 

Residential, certain agricultural, industrial-commercial, recreational and other uses are permissible within the designated floodway, provided they do not require structures other than 
portable structures, fill or permanent storage of materials or equipment. Section 76-5-401, MCA; ARM 36.15.601.

Section 76-5-402, MCA and 
ARM 36.15.701 

In the flood fringe (i.e., within the floodplain but outside the floodway), residential, commercial, industrial, and other structures may be permitted subject to certain conditions relating to 
placement of fill, roads, and floodproofing. 
Section 76-5-402, MCA; ARM 36.15.701.

ARM 36.15.602(6) Domestic water supply wells may be permitted, even within the floodway, provided the well casing and well meets certain conditions. ARM 36.15.602(6).

ARM 36.15.602(5), 36.15.605, 
and 36.15.703

Solid and hazardous waste disposal and storage of toxic, flammable, hazardous, or explosive materials are prohibited anywhere in floodways or floodplains. ARM 36.15.602(5), 
36.15.605, and 36.15.703.

Section 76-5-402, MCA The following are prohibited in a floodway: buildings for living purposes or place of assembly or permanent use by human beings; any structure or excavation that will cause water to be 
diverted from the established floodway, cause erosion, obstruct the natural flow of water, or reduce the carrying capacity of the floodway; and the construction or permanent storage of an 
object subject to flotation or movement during flood level periods. Section 76-5-402, MCA.

Section 76-5-406, MCA and 
ARM 36.15.216

Section 76-5-406, MCA and ARM 36.15.216 contain substantive factors which address obstruction or use within the floodway or floodplain.

ARM 36.15.604, ARM 
36.15.602(1), and ARM 
36.15.603

Further conditions or restrictions that generally apply to specific activities within the floodway or floodplain can be found at ARM 36.15.604 (increase in upstream elevation or significantly 
increase flood velocities); ARM 36.15.602(1) (excavation of material from pits or pools); ARM 36.15.603 (water diversions or changes in place of diversion).

Small amounts of IDW (i.e., soil and water) were generated during the 
Task J sampling activities.  The soil was temporarily stored in a labeled 55-
gallon drum in the Hallet Building during sampling activities.  At the end of 
the 2010 surface soil sampling activities, the soil was transferred to a roll-
off bin (HRO-20) located in the fenced former C&P Packing roll-off bin 
storage area pending characterization and offsite disposal with other soil 
generated at the Facility. The water, generated from sampling equipment 
decontamination activities, was contained at the point of generation and 
transferred to, and treated at, the Task D/E GWTP.  PPE (i.e., gloves) was 
bagged, and disposed of as solid waste.

Migratory Bird Treaty Act (Well-Suited)

Bald Eagle Protection Act (Well-Suited)

Historic Sites, Buildings, Objects, and Antiquities Act (Well-Suited)

Floodplain Management Order (Well-Suited)

Fish and Wildlife Coordination Act (Well-Suited)

Solid Waste Management Regulations (Applicable and Well-Suited)
STATE LOCATION SPECIFIC ERCLS

Protection of Wetlands Order (Well-Suited)

Floodplain and Floodway Management Act and Regulations (Applicable)
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

ARM 36.15.701(3)(c) ARM 36.15.701(3)(c) requires that roads, streets, highways and rail lines must be designed to minimize increases in flood heights.

ARM 36.15.701(3)(d) Structures and facilities for liquid or solid waste treatment and disposal must be floodproofed to ensure that no pollutants enter flood waters and may be allowed and approved only in 
accordance with DEQ regulations, which include certain additional prohibitions on such disposal. ARM 36.15.701(3)(d).

ARM 36.15.702(2) Standards applied to residential, commercial or industrial structures are found at ARM 36.15.702(2).
ARM 36.15.606 Flood control works are subject to ARM 36.15.606, which requires compliance with safety standards for levees, floodwalls, and riprap.

ARM 36.15.901 ARM 36.15.901 requires electrical systems to be flood-proofed.

42 U.S.C. §§ 6901 et seq., 
and  Montana Hazardous 
Waste Act, Sections 75-10-
401 et seq., MCA

The Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Sections 6901 et seq., and the Montana Hazardous Waste Act, Sections 75-10-401 et seq., MCA, and regulations 
under these acts establish a regulatory structure for the generation, transportation, treatment, storage and disposal of hazardous wastes. These requirements are applicable to 
substances and actions at the site which involve the active management of hazardous wastes.
Burlington Northern operated the site and generated waste through 1986-7. Therefore, in certain instances, disposal was not pre-jurisdictional and the hazardous waste requirements are 
applicable now. However, DEQ does not have the documentation showing the dates of individual discharges, and therefore has, for purposes of this ROD, made a determination to treat 
all historic waste and media containing waste as pre-jurisdictional (in accord with the NCP and EPA guidance). Therefore, under this ROD, the historic waste which is characteristic or 
listed becomes hazardous upon excavation (generation).

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

No hazardous waste was generated during Task J activities.

While DEQ has the authority to waive non-substantive permit requirements for remedial actions conducted entirely at the Facility, that 
authority does not extend to offsite permitted activities such as transporting and disposing of hazardous waste.  Environmental 
samples containing RCRA-regulated constituents submitted to the analytical laboratory are exempt from RCRA; however, they 
become subject to RCRA again when they are disposed of by the analytical laboratory.  Analytical laboratory will dispose of 
environmental samples in accordance with state and federal regulations.     

40 CFR 261
ARM 17.54.501-502

Wastes may be designated as hazardous by either of two methods: listing or demonstration of a hazardous characteristic. Listed wastes are the specific types of wastes determined by 
EPA to be hazardous as identified in 40 CFR Part 261, Subpart D (40 CFR 261.30 - 261.33). Listed wastes are designated hazardous by virtue of their origin or source, and must be 
managed as hazardous wastes regardless of the concentration of hazardous constituents. Characteristic wastes are those that by virtue of concentrations of hazardous constituents 
demonstrate the characteristic of ignitability, corrosivity, reactivity or toxicity, as described at 40 CFR Part 261, Subpart C.

No hazardous waste was generated during Task J activities.

Certain of the wastes at the site demonstrate the characteristic of toxicity, and are therefore characteristic hazardous wastes upon excavation. The site also contains F001 and F002 
which are listed hazardous wastes for chlorinated solvents. The various media and wastes at the site contaminated by the F001 and F002 wastes are also hazardous wastes pursuant to 
40 CFR Part 261 upon excavation. The RCRA requirements specified below are applicable requirements for the treatment, storage and disposal of these wastes. See 40 CFR 261.31 
(Hazardous Waste Numbers F001 and F002) and ARM 17.54.501. These ERCLs apply to remedial activities; on-going operations must comply with State and federal requirements and 
permits.

EPA has advised EPA Regions and States that conservative, health-based levels derived from direct exposure pathways would clearly be acceptable as "contained-in" levels. [See 
memorandum from Sylvia K. Lowrance to Jeff Zelikson, Region IX, (January 24, 1989)]. EPA and many States specify conservative, risk-based levels calculated with standard 
conservative exposure assumptions (usually based on unrestricted access), or site-specific risk assessments. 61 FR at 18795 (April 29, 1996); 63 FR 28556 (May 26, 1998) [Part I of II]. 
For the BN Livingston Shop Complex, soils treated to below cleanup levels will be allowed to return to the site (from, for example, the electric shop) to an approved location in compliance 
with RCRA.

40 CFR 261
ARM 17.54.501-502 (cont.)

For media which contain hazardous waste, all standards are applicable except for disposal requirements for "contained-out" soils. For all non-media wastes, the standards are applicable. 
However, no on-site disposal of hazardous waste is allowed under the selected remedy. Therefore, all hazardous wastes, including all media not treated to cleanup levels must be 
disposed off-site at a regulated subtitle C facility. These standards specifically apply to free product removed from within the solvent plume. For free product removed from outside the 
solvent plume 40 CFR Part 279 is applicable.

ARM 17.53.111 and 112, 
MCA

Because of the presence of listed and characteristic hazardous waste, the permit requirements specified in ARM 17.53.112 are applicable. However, DEQ is exempting remedial actions 
involving hazardous waste from RCRA permit requirements pursuant to 75-10-721(3), MCA (1993) as long as substantive requirements are met. This does not, however, affect the 
requirement to comply with ARM 17.53.111, Registration and EPA Identification Numbers for Generators and Transporters.
Workplans will require detailed information on compliance with all procedural and substantive standards (as well as all ERCLs).
Set out below are the hazardous waste requirements that are applicable for the types of waste management units or the waste management practices anticipated in the remedial actions 
at the site.

40 CFR Part 263 The RCRA regulations at 40 CFR Part 263, establish standards that apply to transporters of hazardous waste. These standards include requirements for immediate action for hazardous 
waste discharges. These standards are applicable for any on-site transportation. These standards are independently applicable (see Other Laws section) for any off-site transportation.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

No hazardous waste was generated during Task J activities.

None of the proposed Task J sampling locations are located in the floodway or floodplain. Therefore, sampling activities proposed in 
the Task J work plan will not impact a floodway or floodplain. Figure B1 (attached) shows the portion of the Facility located within the 
100-year floodplain.  If, based on the visual reconnaissance, additional sampling locations are identified, an assessment of these 
ERCLs will be performed to ensure compliance.   

Standards for Transporters of Hazardous Waste

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

FEDERAL AND STATE ACTION SPECIFIC ERCLS
Federal Hazardous Waste Management Regulations (Applicable)

Indentification and Listing of Hazardous Waste
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

40 CFR 264, Subpart B General Facility Standards
The regulations at 40 CFR 264, Subpart B, establish general facility requirements. These standards include requirements for general waste analysis, security and location standards.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.                                                                                                                   

No hazardous waste was generated during Task J activities.

40 CFR 264, Subpart F Releases from Solid Waste Management Units
The regulations at 40 CFR 264, Subpart F, establish requirements for groundwater protection for RCRA-regulated solid waste management units (i.e., waste piles, surface 
impoundments, land treatment units, and landfills). The regulations at Subpart F establish monitoring requirements for RCRA-regulated solid waste management units (i.e., waste piles, 
surface impoundments, land treatment units, and landfills). Subpart F provides for three general types of groundwater monitoring: detection monitoring (40 CFR 264.98); compliance 
monitoring (40 CFR 264.99); and corrective action monitoring (40 CFR 264.100). Monitoring wells must be cased according to 264.97(c).
Monitoring is required during the active life of a hazardous waste management unit. If hazardous waste remains, monitoring is required for a period necessary to protect human health 
and the environment.

Activities proposed in the Task J work plan do not involve an onsite RCRA-regulated solid or hazardous waste management unit.  No hazardous waste was generated during Task J activities.

40 CFR Part 264, Subpart G Closure and Post-Closure Monitoring and Maintenance of Waste Management or Disposal Facilities
40 CFR Part 264, Subpart G, establishes that hazardous waste management facilities must be closed in such a manner as to (a) minimize the need for further maintenance and (b) 
control, minimize or eliminate, to the extent necessary to protect public health and the environment, post-closure escape of hazardous wastes, hazardous constituents, leachate, 
contaminated runoff or hazardous waste decomposition products to the ground or surface waters or to the atmosphere.
Requirements for facilities requiring post-closure care include the following: the facilities must undertake appropriate monitoring and maintenance actions, control public access, and 
control postclosure use of the property to ensure that the integrity of the final cover, liner, or containment system is not disturbed. In addition, all contaminated equipment, structures and 
soil must be properly disposed of or decontaminated unless exempt and free liquids must be removed or solidified, the wastes stabilized, and the waste management unit covered.

40 CFR Part 264, Subparts I 
and J 
40 CFR 261.7

Waste Containers and Tanks
40 CFR Part 264, Subparts I and J apply to owners and operators of facilities that store hazardous waste in containers, and store or treat hazardous waste in tanks, respectively. These 
regulations are applicable to any storage or treatment in these units at the site. The related provisions of 40 CFR 261.7, residues of hazardous waste in empty containers, are also 
applicable.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

40 CFR Part 264, Subpart L Waste Piles
40 CFR Part 264, Subpart L, applies to owners and operators of facilities that store or treat hazardous waste in piles. The regulations include requirements for the use of run-on and run-
off control systems and collection and holding systems to prevent the release of contaminants from waste piles. These regulations are applicable to any storage in waste piles at the site.

IDW generated during Task J sampling activities will not be stored in waste piles.  IDW (soil, water, non-indigenous) generated 
during Task J sampling activities is expected to be very small and will be stored in drums or other appropriate containers as 
described in Section 8.4 for the Facility-Wide SAP.

40 CFR 264.554 Staging Piles
40 CFR 264.554 sets forth a new storage unit called the staging pile. A staging pile must be located within the contiguous property under the control of the owner/operator where the 
wastes to be managed in the staging pile originated. The staging pile must be designed so as to prevent or minimize releases of hazardous wastes and hazardous constituents into the 
environment, and minimize or adequately control cross-media transfer, as necessary to protect human health and the environment (for example, through the use of liners, covers, run-
off/run-on controls, as appropriate). The staging pile must not operate for more than two years and cannot be used for treatment.

Activities associated with Task J are not expected to generate staging piles.  IDW (soil, water, non-indigenous) generated during 
Task J sampling activities is expected to be very small and will be stored in drums or other appropriate containers as described in 
Section 8.4 of the Facility-Wide SAP.

40 CFR Part 268

 

HWIR Media Rule (63 Fed. 
Reg. 65874)

RCRA Land Disposal Restrictions
Since the wastes to be treated are listed and characteristic wastes, the RCRA Land Disposal Restrictions (LDRs) treatment levels set forth in 40 CFR Part 268 are applicable 
requirements including the treatment levels for F001 and F002 listed wastes for the disposal of hazardous wastes generated at the site. With the exception of treated soils, hazardous 
wastes are prohibited from disposal on-site.
The HWIR Media Rule, promulgated at 63 Fed. Reg. 65874 (November 30, 1998) allows listed waste treated to levels protective of human health and the environment to be disposed on-
site without triggering land ban or minimum technology requirements for these disposal requirements. Treated soils containing hazardous waste will need to meet cleanup levels to avoid 
triggering land ban or minimum technology requirements for these disposal requirements.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

40 CFR 268.45 Hazardous debris
Since on-site disposal of solid and hazardous wastes is prohibited at the site, any hazardous debris remaining on-site must comply with 40 CFR 268.45 prior to off-site disposal as a solid 
waste (all off-site disposal must also comply with LDR certification requirements, which apply to these wastes). If the debris does not fully comply with 40 CFR 268.45, it must be 
disposed off-site at a regulated subtitle C facility.

Activities proposed in Task J work plan will not generate hazardous debris.

40 CFR Part 270 Substantive Permit Requirements
40 CFR Part 270 sets forth the hazardous waste permit program. The substantive requirements set forth in 40 CFR Part 270, Subpart C (permit conditions), including the requirement to 
properly operate and maintain all facilities and systems of treatment and control are applicable requirements.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

40 CFR Part 279 Used Oil
40 CFR Part 279 sets forth the standards for the management of used oil. For product removed from outside the solvent plume, 40 CFR Part 279 is applicable.

Activities proposed in the Task J work plan will not result in the generation of used oil.

Sections 75-10-401 et seq., 
MCA

The Montana Hazardous Waste Act, Sections 75-10-401 et seq., MCA, and regulations under this act establishes a regulatory structure for the generation, transportation, treatment, 
storage and disposal of hazardous wastes. These requirements are applicable to substances and actions at the site which involve listed and characteristic hazardous wastes.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

No hazardous waste was generated during Task J activities.

ARM 17.53.501-502 ARM 17.53.501-502 adopts the equivalent of RCRA regulations at 40 CFR Part 261, establishing standards for the identification and listing of hazardous wastes, including standards for 
recyclable materials and standards for empty containers, with certain State exceptions and additions.

ARM 17.53.601-604 ARM 17.53.601-604, adopts the equivalent to RCRA regulations at 40 CFR Part 262, establishing standards that apply to generators of hazardous waste, including standards pertaining 
to the accumulation of hazardous wastes, with certain State exceptions and additions.

ARM 17.53.701-708 ARM 17.53.701-708, adopts the equivalent to RCRA regulations at 40 CFR Part 263, establishing standards that apply to transporters of hazardous waste, with certain State exceptions 
and additions.

ARM 17.53.801-803 ARM 17.53.801-803, adopts the equivalent to RCRA regulations at 40 CFR Part 264, establishing standards that apply to hazardous waste treatment, storage and disposal facilities, with 
certain State exceptions and additions.

ARM 17.53.1101-1102 ARM 17.53.1101-1102, adopts the equivalent to RCRA regulations at 40 CFR Part 268, establishing land disposal restrictions, with certain State exceptions and additions.

Section 75-10-422 MCA Section 75-10-422 MCA prohibits the unlawful disposal of hazardous wastes.

Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities

State Hazardous Waste Management Regulations (Applicable) 
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

ARM 17.53.1101-1102 ARM 17.53.1101-1102, adopts the equivalent to RCRA regulations at 40 CFR Part 270, which establish standards for 
permitted facilities, with certain State exceptions and additions.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.

No hazardous waste was generated during Task J activities.

ARM 17.53.1401 ARM 17.53.1401, adopts the equivalent of RCRA regulations at 40 CFR Part 279 which set forth the standards for the management of used oil. Activities proposed in the Task J work plan will not result in the generation of used oil.

ARM 17.8.341 (Incorporates 
by reference 40 CFR Part 61)

Asbestos (Well-Suited)
The federal Clean Air Act requires the EPA to set emission standards for hazardous air pollutants. 42 U.S.C Section 7412. Implementation and enforcement of these standards in 
Montana has been delegated to the State. See 40 CFR 61.04(b)(BB). Federal standards for hazardous air pollutants (NESHAPs) at 40 CFR Part 61, are incorporated by reference by 
ARM 17.8.341. The NESHAPs for asbestos are well-suited to the cinder pile and are discussed in the Asbestos section below; however, the solid waste requirements are the more 
stringent of the ERCLs that must be complied with with respect to covering of the cinder pile.

Activities proposed in the Task J work plan will not result in air emissions of asbestos or vinyl chloride.

40 CFR 61.145 40 CFR 61.145. (well-suited). Standard for demolition and renovation. This section contains standards for demolition or renovation of a facility. The standards are designed to reduce or 
eliminate asbestos emissions from such operations, and include provisions for notification regarding intended project, wetting of asbestos materials, use of exhaust systems, careful 
movement of asbestos materials, and presence on site of a trained asbestos removal person. This section applies to any demolition or renovation of a structure, installation, building, or 
waste disposal area at the site containing asbestos materials.

40 CFR 61.151 40 CFR 61.151. (well-suited). Standard for inactive waste disposal sites for asbestos mills and manufacturing and fabricating operations. There must either be no discharge of visible 
emissions from the site to the outside air, or the specified covering or treatment methods must be followed. Warning signs must be posted and prior notice must be given to EPA or the 
State before the waste material is excavated or disturbed.

40 CFR Part 61, Subpart F Vinyl Chloride (Applicable)
40 CFR Part 61, Subpart F contains the national emission standard for vinyl chloride. 40 CFR 61.64(b) requires concentrations from vinyl chloride in each exhaust gas stream from each 
stripper not exceed 10 ppm.

40 CFR Part 122, Subpart C 
and ARM 17.30.1342 -.1344 

40 CFR Part 122, Subpart C and ARM 17.30.1342-1344 set forth the substantive requirements applicable to all MPDES and NPDES permits. Permits must be obtained for all surface and 
groundwater systems that are part of remedial actions, including proper operation and maintenance of all facilities and systems of treatment and control.

Activities proposed in the Task J work plan will not result in any surface water discharge(s).

40 CFR Part 125 and ARM 
17.30.1344

40 CFR Part 125 and ARM 17.30.1344 set forth criteria and standards for dischargers. Based on the source, the technology-based treatment standards include the best practicable 
control technology (BPT), best conventional pollutant control technology (BCT), or Best Available Technology Economically Achievable (BAT).

Activities proposed in the Task J work plan will not result in any surface water discharge(s).

40 CFR 146 The Underground Injection Control Program set forth at 40 CFR 146, sets forth the standards and criteria for the injection of substances into aquifers. Wells are classified as Class I 
through V, depending on the location and the type of substance injected. For all classes, no owner may construct, operate or maintain an injection well in a manner that results in the 
contamination of an underground source of drinking water at levels that violate MCLs or otherwise adversely affect the health of persons. Each classification may also contain further 
specific standards, depending on the classification.

Activities proposed in the Task J work plan do not involve the construction/operation of underground injection control wells.

ARM 17.50.505 ARM 17.50.505(2) specifies standards for solid waste management facilities, including the requirements that:
1. Class II landfills must confine solid waste and leachate to the disposal facility. If there is the potential for leachate migration, 
it must be demonstrated that leachate will only migrate to underlying formations which have no hydraulic continuity with any state waters;
2. adequate separation of group II wastes from underlying or adjacent water must be provided; and
3. no new disposal units or lateral expansions may be located in wetlands.
ARM 17.50.505 also specifies general soil and hydrogeological requirements pertaining to the location of any solid waste management facility.

Activities proposed in the Task J work plan do not involve siting, construction, operation/maintenance, and closure of a solid waste 
management facility.  

ARM 17.50.511 ARM 17.50.511 sets forth general operational and maintenance and design requirements for solid waste facilities using landfilling methods. Specific operational requirements, specified 
in ARM 17.14.511 are run-on and run-off control systems requirements, requirements that sites be fenced to prevent unauthorized access, and prohibitions of point source and nonpoint 
source discharges which would violate Clean Water Act requirements.

ARM 17.50.530 ARM 17.50.530 sets forth the closure requirements for landfills. Class II landfills must meet the following criteria:
1. install a final cover that is designed to minimize infiltration and erosion.
2. design and construct the final cover system to minimize infiltration through the closed unit by the use of an infiltration layer that contains a minimum 18 inches of earthen material and 
has a permeability less than or equal to the permeability of any bottom liner, barrier layer, or natural subsoils or a permeability no greater than 1 X 10-5 cm/sec, whichever is less;
3. minimize erosion of the final cover by the use of a seed bed layer that contains a minimum of six inches of earthen material that is capable of sustaining native plant growth and 
protecting the infiltration layer from frost effects and rooting damage;
4. revegetate the final cover with native plant growth within one year of placement of the final cover. 5

ARM 17.50.531 ARM 17.50.531 sets forth post closure care requirements for Class II landfills. Post closure care must be conducted for a period sufficient to protect human health and the environment. 
Post closure care requires maintenance of the integrity and effectiveness of any final cover, including making repairs to the cover as necessary to correct the effects of settlement, 
subsidence, erosion, or other events, and preventing run-on and run-off from eroding or otherwise damaging the cover and comply with the groundwater monitoring requirements found at 
ARM Title 17, chapter 14, subchapter 7.

Technology-Based Treatment (Applicable)

Underground Injection Control Program (Well-Suited)

Solid Waste Management Regulation (Applicable and Well-Suited)

National Emission Standards for Hazardous Air Pollutants (NESHAPs)

National Pollutant Discharge Elimination System (NPDES) and the Montana Pollutant Discharge Elimination System (MPDES) (Applicable)

LIVINGSTON SHOP COMPLEX
© 2012 Kennedy/Jenks Consultants
M:\WP\2012\!Livingston\Task_J\SI_Rpt_Rev1_Apr2012\Appendix A  ERCLs\DEQ.Appendix A.ERCLS.Task J compliance_Rev1.xls

Revision No. 1
April 2012

 1296021.16



APPENDIX A

ANALYSIS OF ENVIRONMENTAL REQUIREMENTS, CRITERIA, AND LIMITATIONS (ERCLS) FOR TASK J(a)

Burlington Northern Livingston Shop Complex

Page 7 of 9

Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

Section 75-10-212 For solid wastes, Section 75-10-212 prohibits dumping or leaving any debris or refuse upon or within 200 yards of any highway, road, street, or alley of the State or other public property, 
or on privately owned property where hunting, fishing, or other recreation is permitted.

ARM 17.50.523 ARM 17.50.523 requires that such waste must be transported in such a manner as to prevent its discharge, dumping, spilling, or leaking from the transport vehicle.

These standards are applicable. To the extent certain UST systems were removed prior to the effective date of the regulations, diesel is found separate and distinct from an UST system, 
or UST regulations are not applicable, the UST requirements remain well-suited since they address situations or problems sufficiently similar to those at the site.

Activities proposed in the Task J work plan do not involve USTs.

40 CFR Part 280, Subpart F 40 CFR Part 280, Subpart F sets forth requirements for Release Response and Corrective Action for UST Systems Containing Petroleum or Hazardous Substances. These include initial 
response, initial abatement measures, site characterization, free product removal, and investigations for soil and groundwater cleanup.

40 CFR 280.64 40 CFR 280.64 provides that where investigations in connection with leaking underground storage tanks reveal the presence of free product, owners and operators must remove free 
product to the maximum extent practicable as determined by the implementing agency. This regulation also requires that the free product removal be conducted in a manner that 
minimizes the spread of contamination into previously uncontaminated zones by using recovery and disposal techniques appropriate to the hydrogeologic conditions at the site, and that 
properly treats, discharges or disposes of recovery byproducts in compliance with applicable local, state, and federal regulations.

40 CFR 280.64 provides that abatement of free product migration is a minimum objective for the design of the free product removal system provides that any flammable products must be 
handled in a safe and competent manner to prevent fires or explosions.

40 CFR Part 280, Subpart D 40 CFR Part 280, Subpart D sets forth requirements for release detection.

40 CFR 280.43 40 CFR 280.43 (well-suited) specifies groundwater monitoring requirements for underground storage tanks and requires continuous monitoring devices or manual methods used to detect 
the presence of at least 1/8 of an inch of free product on top of the groundwater in the monitoring wells.

Title 17, Chapter 56, Sub-
Chapter 4

The Montana regulations regarding underground storage tanks include similar requirements.
Title 17, Chapter 56, Sub-Chapter 4 specifies release detection.

ARM 17.56.407 ARM 17.56.407 specifies groundwater monitoring requirements for underground storage tanks and requires continuous monitoring devices or manual methods used to detect the 
presence of at least 1/8 of an inch of free product on top of the groundwater in the monitoring wells.

Title 17, Chapter 56, Sub-
Chapter 6

Title 17, Chapter 56, Sub-Chapter 6 specifies release response and corrective action for tanks containing petroleum or hazardous substances.

ARM 17.56.602 - 605 ARM 17.56.602 through 605 requires certain mitigation measures including removal of as much of the regulated substance from the system as is necessary to prevent further release into 
the environment and prevention of further migration of the released substance into surrounding soil and groundwater.

Sections 50-64-101, et seq., 
MCA
50-64-104, MCA

Sections 50-64-101 et seq., MCA, regulate construction and demolition of structures that contain asbestos.
Section 50-64-104, MCA. provides for various safeguards to prevent release of asbestos into the air. The prescribed safeguards include notification of the local fire department, posting 
of warning signs, wetting of surfaces, dust emission control, covering and wetting during transport, and deposition at a landfill where materials are unlikely to be disturbed and where 
signs warn that asbestos-containing material is buried in the landfill. The listed safeguards are well-suited to the covering of the cinder pile.

Activities proposed in the Task J work plan do not involve construction or demolition of any asbestos-containing structures.

Section 85-2-505, MCA Section 85-2-505, MCA, precludes the wasting of groundwater. Any well producing waters that contaminate other waters must be plugged or capped, and wells must be constructed and 
maintained so as to prevent waste, contamination, or pollution of groundwater.

Activities proposed in the Task J work plan do not involve installation of wells.

Section 85-2-516, MCA Section 85-2-516, MCA states that within 60 days after any well is completed a well log report must be filed by the driller with the Montana Department of Natural Resources and 
Conservation and the appropriate county clerk and recorder.

ARM 17.30.641 ARM 17.30.641 provides standards for sampling and analysis of water to determine quality.

ARM 17.30.646 ARM 17.30.646 requires that bioassay tolerance concentrations be determined in a specified manner.

ARM 36.21.670-678 and 810 ARM 36.21.670-678 and 810 specifies certain requirements that must be fulfilled when abandoning monitoring wells.

Certain portions of the Montana Strip and Underground Mining Reclamation Act and Montana Metal Mining Act are well-suited requirements for certain revegetation and construction 
activities at the site.

Activities proposed in the Task J work plan do not involve any major land disturbances.

Section 82-4-231, MCA Section 82-4-231, MCA: Requires operators to reclaim and revegetate affected lands using most modern technology available.

Section 82-4-233, MCA Section 82-4-233, MCA: Operators must plant vegetation that will yield a diverse, effective, and permanent vegetative cover of the same seasonal variety native to the area and capable 
of self-regeneration.

Section 82-4-336, MCA Section 82-4-336, MCA: Disturbed areas must be reclaimed to utility and stability comparable to areas adjacent.

ARM 17.24.501 ARM 17.24.501: Provides general backfilling and grading requirements.

ARM 17.24.519 ARM 17.24.519: Pertinent areas where excavation will occur will be regraded to minimize settlement.

Reclamation Requirements (Well-Suited)

Transportation of Solid Waste (Applicable)
Small amounts of non-hazardous IDW [including residual soil, decontamination water, and non-indigenous waste (i.e., PPE) will be 
generated during Task J sampling activities. IDW will be contained in 55-gallon drums or other appropriate containers and 
temporarily stored in a centralized storage area pending characterization and final disposition.  If investigation-derived soil and water 
cannot landspread at the Livingston railyard, it will be disposed offsite along with other non-hazardous IDW as discussed in Section 
8.4 of the Facility-Wide SAP.  Any other solid waste generated (i.e., tape removed from boxes, plastic bags and/or boxes containing 
supplies that are not reused, etc.) will be contained in a plastic garbage bag (if necessary) and placed in a garbage can for collection 
and appropriate disposal as solid waste.  Solid waste generated during implementation of Task J will be transported in a manner to 
prevent discharge, dumping, spilling, and leaking. 

Underground Storage Tank (USTs) Regulations (Applicable)

Asbestos Regulation in Building Construction and Demolition (Well-Suited)

Small amounts of IDW (i.e., soil and water) were generated during the 
Task J sampling activities.  The soil was temporarily stored in a labeled 55-
gallon drum in the Hallet Building during sampling activities.  At the end of 
the 2010 surface soil sampling activities, the soil was transferred to a roll-
off bin (HRO-20) located in the fenced former C&P Packing roll-off bin 
storage area pending characterization and offsite disposal with other soil 
generated at the Facility. The water, generated from sampling equipment 
decontamination activities, was contained at the point of generation and 
transferred to, and treated at, the Task D/E GWTP.  Solid waste generated 
during implementation of Task J was transported in a manner to prevent 
discharge, dumping, spilling, and leaking. 

Well Drilling (Applicable)
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Federal or State ERCL 
Citation Description Compliance Summary of How Task J Activities Complied with ERCLS

ARM 17.24.631 ARM 17.24.631: Disturbances to the prevailing hydrologic balance will be minimized. Changes in water quality and quantity, in the depth to groundwater and in the location of surface 
water drainage channels will be minimized, to the extent consistent with the selected response alternatives. Other pollution minimization devices must be used if appropriate, including 
stabilizing disturbed areas through land shaping, diverting runoff, planting quickly germinating and growing stands of temporary vegetation, mulching, and control of toxic-forming waste 
materials.

Activities proposed in the Task J work plan do not involve any major land disturbances.

ARM 17.24.633 ARM 17.24.633: Surface drainage from a disturbed area must be treated by the best technology currently available (BTCA). Treatment must continue until the area is stabilized.

ARM 17.24.634 ARM 17.24.634: Disturbed drainages will be restored to the approximate pre-disturbance configuration, to the extent consistent with the selected response alternatives.

ARM 17.24.638 ARM 17.24.638: Sediment control measures must be implemented during operations.

ARM 17.24.639 ARM 17.24.639: Sets forth requirements for construction and maintenance of sedimentation ponds.

ARM 17.24.640 ARM 17.24.640: Discharges from sedimentation ponds, permanent and temporary impoundments, must be controlled to reduce erosion and enlargement of stream channels, and to 
minimize disturbance of the hydrologic balance.

ARM 17.24.643 - 646 ARM 17.24.643 through 17.24.646: Provisions for groundwater protection, groundwater recharge protection, and groundwater and surface water monitoring.

ARM 17.24.701 and 702 ARM 17.24.701 and 702: Requirements for redistributing and stockpiling of soil for reclamation. Also outline practices to prevent compaction, slippage, erosion, and deterioration of 
biological properties of soil will be employed.

ARM 17.24.711 ARM 17.24.711: Requires that a diverse, effective and permanent vegetative cover of the same seasonal variety and utility as the vegetation native to the area of land to be affected must 
be established. This provision would not be well-suited in certain instances, for example, where there is dedicated development.

ARM 17.24.713 ARM 17.24.713: Seeding and planting of disturbed areas must be conducted during the first appropriate period for favorable planting after final seedbed.

ARM 17.24.714 ARM 17.24.714: Mulch or cover crop or both must be used until adequate permanent cover can be established.

ARM 17.24.716 ARM 17.24.716: Establishes method of revegetation.
ARM 17.24.718 ARM 17.24.718: Requires soil amendments, irrigation, management, fencing, or other measures, if necessary to establish a diverse and permanent vegetative cover.

ARM 17.24.723 ARM 17.24.723: States that operators shall conduct approved periodic measurements of vegetation, soils, and water.

ARM 17.24.724 ARM 17.24.724: Specifies that revegetation success must be measured by approved unmined reference areas. Required management for these reference areas is set forth.

ARM 17.24.726 ARM 17.24.726: Sets the required methods for measuring productivity.

ARM 17.24.728 ARM 17.24.728: Sets requirements for measurements of the composition of vegetation on reclaimed areas.

ARM 17.24.761 ARM 17.24.761: This specifies fugitive dust control measures which will be employed during excavation and construction activities to minimize the emission of fugitive dust.

ARM 4.5.201 through .204
Section 7-22-2109(2)(b)
Section 7-22-2152
Section 7-22-2101(7)(a), MCA

§ 7-22-2101(7)(a), MCA defines "noxious weeds" as any exotic plant species established or that may be introduced in the state which may render land unfit for agriculture, forestry, 
livestock, wildlife, or other beneficial uses or that may harm native plant communities and that is designated: (i) as a statewide noxious weed by rule of the department; or (ii) as a district 
noxious weed by a board, following public notice of intent and a public hearing. Designated noxious weeds are listed in ARM 4.5.201 through 4.5.204 and must be managed consistent 
with weed management criteria developed under MCA § 7-22-2109(2)(b). 
Notification and plan must occur as set forth in § 7-22-2152, MCA, as amended.

Activities proposed in the Task J work plan do not involve the introduction or planting of plants.

These laws are laws which are independently applicable rather than ERCLs for the site.
Section 85-2-101, MCA Surface Water and Groundwater Act

Section 85-2-101, MCA, declares that all waters within the state are the state's property, and may be appropriated for 
beneficial uses. The wise use of water resources is encouraged for the maximum benefit to the people and with minimum degradation of natural aquatic ecosystems.

Activities proposed in the Task J work plan will not require any surface water or groundwater to be appropriated.

Parts 3 and 4 of Title 85, 
Chapter 2, MCA

Groundwater and Surface Water Appropriation
Parts 3 and 4 of Title 85, Chapter 2, MCA, set out requirements for obtaining water rights and appropriating and utilizing water. All requirements of these parts are laws which must be 
complied with in any action using or affecting waters of the state.

Activities proposed in the Task J work plan will not require any water rights to be obtained.

Section 85-2-507, MCA Controlled Ground Water Area
Pursuant to Section 85-2-507 MCA, the Department of Natural Resources and Conservation may grant either a permanent or a temporary controlled ground water area. The maximum 
allowable time for a temporary area is four years. 6

Activities proposed in the Task J work plan will not require a controlled groundwater area.

Section 85-2-506, MCA Pursuant to 85-2-506 MCA, designation of a controlled groundwater area may be proposed if (a) that ground water withdrawals are in excess of recharge to the aquifer or aquifers within 
the ground water area; (b) that excessive ground water withdrawals are very likely to occur in the near future because of consistent and significant increases in withdrawals from within 
the ground water area; (c) that significant disputes regarding priority of rights, amounts of ground water in use by appropriators, or priority of type of use are in progress within the ground 
water area; (d) that ground water levels or pressures in the area in question are declining or have declined excessively; (e) that excessive ground water withdrawals would cause 
contaminant migration; (f) that ground water withdrawals adversely affecting ground water quality within the ground water area are occurring or are likely to occur; or (g) that water quality 
within the ground water area is not suited for a specific beneficial use defined by 85-2-102(2)(a).

29 CFR �Part� 1910 Occupational Safety and Health Act
The federal Occupational Safety and Health Act regulations found at 29 CFR 1910 are applicable to worker protection during conduct of RI/FS or remedial activities.

ARM 17.74.101

ARM 17.74.102

Montana Occupational Health Act
ARM Section 17.74.101, along with the similar federal standard in 29 CFR 1910.95, addresses occupational noise.
ARM Section 17.74.102, along with the similar federal standard in 29 CFR 1910.1000 addresses occupational air contaminants.

Field activities were conducted in accordance with 2008 Facility-Wide 
Health and Safety Plan (Revision No. 3)  and the following task-specific 
addenda:
- Task J Health and Safety Plan (2010).
- Task-Specific Health and Safety Plan (2011) Task D/E, Task F Stage I - 
Part 1, Task F Stage I - Part 2, Task I, Task J, Task L, Task M.

Noxious Weeds (Applicable)

Field activities associated with Task J will be conducted in accordance with the  Facility-Wide Health and Safety Plan  (HASP) and the 
task-specific HASP addenda.

OTHER LAWS
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Sections 50-71-201, 202, and 
203, MCA

Montana Safety Act
Sections 50-71-201, 202 and 203, MCA, state that every employer must provide and maintain a safe place of employment, provide and require use of safety devices and safeguards, and 
ensure that operations and processes are reasonably adequate to render the place of employment safe.

Kennedy/Jenks Consultants has a comprehensive Injury and Illness 
Prevention Program designed to help ensure the health and safety of its 
employees and provide a safe and healthful work environment.  In addition, 
Kennedy/Jenks Consultants has a Corporate Health and Safety Program 
and Hazardous Communication Program.  

Section 50-78-201, 202, and 
204, MCA

Employee and Community Hazardous Chemical Information Act
Sections 50-78-201, 202, and 204, MCA, state that each employer must post notice of employee rights, maintain at the work place a list of chemical names of each chemical in the work 
place, and indicate the work area where the chemical is stored or used. Employees must be informed of the chemicals at the work place and trained in the proper handling of the 
chemicals.

40 CFR Part 262 and ARM 
17.53.601-604

Standards for Generators of Hazardous Waste
The RCRA regulations at 40 CFR Part 262 and ARM 17.53.601-604 establish standards that apply to generators of hazardous waste. These standards include requirements for obtaining 
an EPA identification number and maintaining certain records and filing certain reports. These standards are applicable for any waste which will transported off-site.

No hazardous waste was generated during Task J activities.

40 CFR Part 263 and ARM 
17.53.701-708

Standards for Transporters of Hazardous Waste
The RCRA regulations at 40 CFR Part 263 and ARM 17.53.701-708 establish standards that apply to transporters of hazardous waste. These standards include requirements for 
immediate action for hazardous waste discharges. These standards are applicable for any off-site transportation.

40 CFR 268 and ARM 
17.53.1101-1102

RCRA Land Disposal Restrictions
Since the wastes to be treated are listed and characteristic wastes, the RCRA Land Disposal Restrictions (LDRs) treatment levels set forth in 40 CFR Part 268 and ARM 17.53.1101-
1102 are applicable requirements including the treatment levels for F001 and F002 listed wastes for the disposal of hazardous wastes generated at the site.

49 CFR Chapter I, 
Subchapters B and C and 
ARM 23.5.101

Oil Transportation
49 CFR Chapter I, Subchapter B (Oil Transportation) and Subchapter C (Hazardous Materials) and ARM. 23.5.101 apply to transporters of oil and hazardous materials. These standards 
are applicable for any off-site transportation of oil meeting the quantity requirements set forth in Subchapter B or for the transportation of hazardous materials such as the transportation 
of asbestos-containing waste material.

Activities proposed in the Task J work plan do not involve the use of oil and will not generate used oil.

Sections 75-2-501 et seq., MCAMontana Asbestos Control Act
The Montana Asbestos Control Act, Sections 75-2-501 et seq., MCA, and implementing rules establish standards and procedures for accreditation of asbestos-related occupations and 
control of the work performed by persons in asbestos-related occupations.

Activities proposed in the Task J work plan do not involve asbestos work.

Sections 75-2-502(4) and -
511, MCA,  and ARM 
17.74.302(3)

A permit from DEQ is required before any person can conduct an asbestos project. The definition of "asbestos project" includes the encapsulation, enclosure, removal, transportation, or 
disposal of asbestos-containing waste. Section 75-2-502(4), MCA; ARM 17.74.302(3). In addition, a person who inspects, plans, designs, supervises, contracts for or works on an 
asbestos project must meet DEQ training and accreditation requirements. See also Section 75-2-511, MCA.

ARM 17.74.314 ARM 17.74.314 states that no person may engage in an asbestos-type occupation unless accredited in that occupation or may employ or subcontract with nonaccredited individuals or 
contractors. No person may conduct an asbestos abatement project without a permit.

ARM 17.74.335
29 CFR 1926.58
40 CFR 763.120-121
40 CFR Part 61, Subpart M

ARM 17.74.335 states that asbestos abatement projects require a DEQ permit. The permit conditions include but are not limited to:
a. a requirement that all work performed be in accordance with 29 CFR 1926.58 (asbestos standards for the construction industry); and 40 CFR 763.120, 121 (requirements for asbestos 
abatement projects);
b. a requirement that all asbestos be properly disposed in an approved asbestos disposal facility. "Approved asbestos disposal facility" is defined at ARM 17.54.302(1) as a properly 
operated and licensed class II landfill as described in ARM 17.50.504;
c. a requirement that asbestos be disposed in accordance with 40 CFR Part 61, Subpart  M.
(National Emission Standard for Asbestos). See discussion above on National Emission Standard for Asbestos.

ARM 17.74.338 ARM 17.74.338 requires an accredited asbestos abatement supervisor be physically present at all times at the work-site where a permitted asbestos abatement project is being 
performed and must be accessible to all workers. On-site air monitoring must be conducted by an accredited asbestos contractor/supervisor, an engineer or industrial hygienist.

ARM 17.74.341 ARM 17.74.341 requires records of each asbestos abatement project be retained for a minimum of 30 years and must be made available to DEQ at any reasonable time. This section 
provides a noninclusive list of the records to be retained.

40 CFR Part 92 Locomotive Emissions
40 CFR Part 92 establishes control of air pollution from locomotives and locomotive engines.

Activities proposed in the Task J work plan do not involve the use of locomotives.

Notes:

          ERCLs pertinent to Final Task J Supplemental Investigation Work Plan for Surface Soil  dated December 2005 (Task J SI Work Plan - DEQ Version) are shaded in yellow.  

1  Montana Maximum Contaminant Levels:
   Pursuant to the Public Water Safety Act, 75-6-101 et. seq., MCA and ARM 17.38.204, the MCLs specified in 40 CFR Part 141 (Primary Drinking Water Standards) are incorporated.
2  Montana Department of Environmental Quality, Planning, Prevention and Assistance Division, Circular WQB-7, Montana Numeric Water Quality Standards (September, 1999).
3  For vinyl chloride, the WQB-7 standard is 0.15 ug/l; the MCL is 2 ug/l.

       

6  If a temporary controlled ground water area is granted, the statute requires DNRC to commence studies to determine the designation or modification of a permanent controlled ground water area.

4  Each of the ambient air quality standards includes in its terms specific requirements and methodologies for monitoring and determining levels. Such requirements are also applicable requirements. In addition, ARM 17.8.204 and 17.8.206, Ambient Air Monitoring; Methods and Data, respectively (Applicable), require that all ambient air monitoring, 
sampling and data collection, recording, analysis and transmittal shall be in compliance with the Montana Quality Assurance Manual except when more stringent requirements are determined by DEQ to be necessary.

5  ARM 17.50.530(1)(b) allows the department to approve an alternative final cover design if it achieves the reduction in infiltration and protection from erosion to a level at least as equivalent as the stated criteria.

          (a)  These ERCLs were developed by the Montana Department of Environmental Quality and were included in Appendix A of the Record of Decision  (ROD) (DEQ 2001).

Kennedy/Jenks Consultants has a comprehensive Injury and Illness Prevention Program designed to help ensure the health and 
safety of its employees and provide a safe and healthful work environment.  In addition, Kennedy/Jenks Consultants has a Corporate 
Health and Safety Program and Hazardous Communication Program.  

DEQ required that observations be made in during Task J grid sampling 
activities for potential asbestos-containing materials.  Potential asbestos-
containing materials were observed in a couple of grids.  Samples of the 
potential asbestos-containing material were collected as directed by DEQ.  
These activities have been reported to DEQ under separate cover.

As discussed in Section 5.2.3.7, hazardous waste is not expected to be generated during Task J sampling activities.  IDW will be 
managed in accordance with Section 8.4 of Facility-Wide SAP.
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 Memorandum 
DATE: July 16, 2012 
TO: Josh Hopp, Amanda Aldersley 
FROM: Linda Bohannon, Ben Frans 

PROJECT: BNSF Livingston Site, 2010/2011 Soil Data (EcoChem Project No. C2311-3 and 
C2311-8) 

SUBJECT: Response and corrective actions to final comment from Montana DEQ 
regarding Livingston soil data validation, field duplicate qualification 

 

 
This memo is in response to additional comments to Kennedy Jenks from Montana DEQ (dated 
July 2012) and provided to EcoChem by Josh Hopp, Kennedy Jenks.  This Memorandum 
updates the qualification of data due to field duplicate precision.   

In addition to this memo, EcoChem has provided Kennedy Jenks a copy of the EcoChem 
Corrective Action Request/Response (CAR 2012_07_16) which describes the process for 
providing additional qualifiers.  

As per previous discussions and e-mail communications, no revised data validation reports will 
be provided; this Memorandum will be added to the project file, along with a printout from the 
Excel table listing all additional qualifiers and a copy of the CAR-2012_07_16. 

COMMENT # 23 

Field Duplicate Precision 

MTDEQ states that data should be qualified if the field duplicate RPD values are greater than 
50%. 

Response:  
Kennedy Jenks, in response to the MTDEQ comment above, has requested that field duplicate 
samples be qualified if the RPD values are greater than 50% as stated in the Kennedy Jenks 
Facility Wide Sampling and Analysis Plan/QAPP.  EcoChem has completed the re-evaluation of 
field duplicate outliers and has assigned a total of 154 additional qualifiers to the field duplicate 
samples.  Affected laboratory reports and analytes are: 

 Lab report J20998‐1 – PAH 8270‐SIM results 
Field duplicates 10‐SS1‐9 & D‐8‐11‐10  

 Lab report J20999‐1 – PAH 8270‐SIM results 
Field duplicates 10‐SS2‐1 & D‐8‐10‐10  

 Lab report J22165‐1 – 2‐methylnaphthalene and benzo(a)anthracene results 
Field duplicates 35A‐SS‐a,b,c,d,e‐comp & D‐10‐10‐10‐a,b,c,d,e‐comp  
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 Lab report J22208‐1 – EPH & PAH (14 of 17 target analytes) results 
Field duplicates F‐15C‐SS‐a,b,c,d,e‐comp & D‐10‐12‐10‐a,b,c,d,e‐comp 

 Lab report J22871‐1 – EPH results in field duplicates 12C‐SS‐E‐1.5 & D‐11‐8‐10 
Benzo[g,h,i]perylene results in field duplicates 10‐SS8‐3‐1.5 & D1‐11‐9‐10, and 12C‐SS‐e‐1.5 & 
D‐11‐8‐10 

 Lab report 30237‐1 – Naphthalene and 2‐methylnaphthalene results 
Field duplicates 26F‐7‐SS‐a,b,c,d,e‐comp & D1‐a,b,c,d,e‐comp‐12‐6‐11  

 Lab report 30260‐1 – Field duplicates 29‐E‐1‐SS‐a,b,c,d,e‐comp & D2‐a,b,c,d,e‐12‐6‐11‐comp  

 



Year SDG Sample ID Laboratory ID Method Analyte Result Unit
Lab 

Qualifier
DV 

Qualifier
DV 

Reason
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM 2-Methylnaphthalene 0.13 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Acenaphthene 0.27 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Anthracene 0.81 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Fluoranthene 7.8 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Fluorene 0.36 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Naphthalene 0.43 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Phenanthrene 4.3 mg/Kg J 9
2010 580-20998-1 10-SS1-18 580-20998-18 8270C SIM Pyrene 5.8 mg/Kg B J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM 2-Methylnaphthalene 0.088 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Acenaphthene 0.37 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Acenaphthylene 0.053 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Anthracene 0.74 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Benzo[a]anthracene 1.7 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Benzo[a]pyrene 1.6 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Benzo[b]fluoranthene 2.1 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Benzo[g,h,i]perylene 0.94 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Benzo[k]fluoranthene 0.79 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Chrysene 1.4 mg/Kg B J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Dibenz(a,h)anthracene 0.26 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Fluoranthene 4.0 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Fluorene 0.34 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Indeno[1,2,3-cd]pyrene 0.87 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Naphthalene 0.22 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Phenanthrene 2.5 mg/Kg J 9
2010 580-20998-1 10-SS1-9 580-20998-9 8270C SIM Pyrene 3.1 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM 2-Methylnaphthalene 0.059 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Acenaphthene 0.085 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Anthracene 0.33 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Fluoranthene 3.9 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Fluorene 0.089 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Naphthalene 0.065 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Phenanthrene 1.4 mg/Kg J 9
2010 580-20998-1 D2-8-11-10 580-20998-20 8270C SIM Pyrene 3.2 mg/Kg B J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM 2-Methylnaphthalene 0.047 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Acenaphthene 0.026 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Acenaphthylene 0.031 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Anthracene 0.12 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Benzo[a]anthracene 0.47 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Benzo[a]pyrene 0.39 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Benzo[b]fluoranthene 0.72 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Benzo[g,h,i]perylene 0.45 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Benzo[k]fluoranthene 0.22 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Chrysene 0.44 mg/Kg B J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Dibenz(a,h)anthracene 0.098 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Fluoranthene 0.91 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Fluorene 0.026 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Indeno[1,2,3-cd]pyrene 0.32 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Naphthalene 0.037 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Phenanthrene 0.43 mg/Kg J 9
2010 580-20998-1 D-8-11-10 580-20998-19 8270C SIM Pyrene 0.70 mg/Kg B J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM 2-Methylnaphthalene 4.7 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Acenaphthene 3.3 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Anthracene 11 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Benzo[a]pyrene 10 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Benzo[g,h,i]perylene 5.7 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Benzo[k]fluoranthene 5.2 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Dibenz(a,h)anthracene 1.8 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Fluorene 4.6 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Indeno[1,2,3-cd]pyrene 5.0 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Naphthalene 8.0 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Benzo[a]anthracene 20 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Benzo[b]fluoranthene 19 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Chrysene 16 mg/Kg B J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Fluoranthene 43 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Phenanthrene 40 mg/Kg J 9
2010 580-20999-1 10-SS2-1 580-20999-1 8270C SIM Pyrene 33 mg/Kg B J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM 2-Methylnaphthalene 0.24 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Acenaphthene 0.62 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Acenaphthylene 0.20 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Benzo[a]anthracene 5.2 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Benzo[a]pyrene 3.8 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Benzo[b]fluoranthene 6.5 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Benzo[g,h,i]perylene 2.3 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Benzo[k]fluoranthene 1.9 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Chrysene 4.5 mg/Kg B J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Dibenz(a,h)anthracene 0.66 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Fluorene 0.71 mg/Kg J 9
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Qualifier
DV 

Qualifier
DV 
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2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Indeno[1,2,3-cd]pyrene 2.1 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Naphthalene 0.53 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Phenanthrene 8.1 mg/Kg J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Pyrene 10 mg/Kg B J 9
2010 580-20999-1 D-8-10-10 580-20999-10 8270C SIM Fluoranthene 12 mg/Kg J 9
2010 580-22165-1 35A-SS-a,b,c,d,e-comp 580-22165-127 8270C SIM 2-Methylnaphthalene 0.018 mg/Kg J 9
2010 580-22165-1 35A-SS-a,b,c,d,e-comp 580-22165-127 8270C SIM Benzo[a]anthracene 0.19 mg/Kg B J 9
2010 580-22165-1 D10-10-10-a,b,c,d,e-comp 580-22165-138 8270C SIM 2-Methylnaphthalene 0.046 mg/Kg J 9
2010 580-22165-1 D10-10-10-a,b,c,d,e-comp 580-22165-138 8270C SIM Benzo[a]anthracene 0.11 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Acenaphthene 0.021 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Acenaphthylene 0.064 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Benzo[a]anthracene 0.22 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Benzo[a]pyrene 0.27 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Benzo[b]fluoranthene 0.47 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Benzo[g,h,i]perylene 0.18 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Benzo[k]fluoranthene 0.21 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Dibenz(a,h)anthracene 0.050 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Fluoranthene 0.60 mg/Kg B J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Indeno[1,2,3-cd]pyrene 0.19 mg/Kg J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 8270C SIM Pyrene 0.46 mg/Kg B J 9
2010 580-22203-1 D-10-12-10-a,b,c,d,e-comp 580-22203-28 MTEPH_Screen Total EPH 51 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Acenaphthene 0.011 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Acenaphthylene 0.029 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Benzo[a]anthracene 0.11 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Benzo[a]pyrene 0.13 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Benzo[b]fluoranthene 0.26 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Benzo[g,h,i]perylene 0.083 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Benzo[k]fluoranthene 0.095 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Dibenz(a,h)anthracene 0.020 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Fluoranthene 0.28 mg/Kg B J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Indeno[1,2,3-cd]pyrene 0.093 mg/Kg J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 8270C SIM Pyrene 0.23 mg/Kg B J 9
2010 580-22208-1 F-15C-SS-a,b,c,d,e-comp 580-22208-6 MTEPH_Screen Total EPH 440 mg/Kg J 9
2010 580-22871-1 10-SS8-3-1.5 580-22871-31 8270C SIM Benzo[g,h,i]perylene 0.19 mg/Kg J 9
2010 580-22871-1 12C-SS-e-1.5 580-22871-4 8270C SIM Benzo[g,h,i]perylene 0.027 mg/Kg J 9
2010 580-22871-1 D1-11-9-10 580-22871-36 8270C SIM Benzo[g,h,i]perylene 0.11 mg/Kg * J 9,10
2010 580-22871-1 D-11-8-10 580-22871-34 8270C SIM Benzo[g,h,i]perylene 0.016 mg/Kg * J 9,10
2010 580-22871-1 12C-SS-e-1.5 580-22871-4 MTEPH_Screen Total EPH 93 mg/Kg J 9
2010 580-22871-1 D-11-8-10 580-22871-34 MTEPH_Screen Total EPH 190 mg/Kg J 9
2011 580-30237-1 D1-a,b,c,d,e-comp-12-6-11 580-30237-67 8270C SIM 2-Methylnaphthalene 0.89 mg/Kg J 9
2011 580-30237-1 D1-a,b,c,d,e-comp-12-6-11 580-30237-67 8270C SIM Naphthalene 0.94 mg/Kg J 9
2011 580-30237-1 26F-7-SS-a,b,c,d,e-comp 580-30237-96 8270C SIM 2-Methylnaphthalene 0.12 mg/Kg J 9
2011 580-30237-1 26F-7-SS-a,b,c,d,e-comp 580-30237-96 8270C SIM Naphthalene 0.22 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Phenanthrene 4.4 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Fluoranthene 7.9 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Pyrene 6.8 mg/Kg J 9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM 2-Methylnaphthalene 8.0 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthene 17 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthylene 1.1 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Anthracene 29 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]anthracene 41 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]pyrene 26 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[b]fluoranthene 33 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[g,h,i]perylene 9.9 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[k]fluoranthene 13 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Chrysene 34 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Dibenz(a,h)anthracene 4.2 mg/Kg H J 1,8,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluorene 21 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Indeno[1,2,3-cd]pyrene 11 mg/Kg H J 1,9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM 2-Methylnaphthalene 0.21 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Acenaphthene 0.41 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Acenaphthylene 0.19 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Anthracene 1.1 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Benzo[a]anthracene 4.0 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Benzo[a]pyrene 3.3 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Benzo[b]fluoranthene 4.6 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Benzo[g,h,i]perylene 1.9 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Benzo[k]fluoranthene 1.6 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Chrysene 4.1 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Dibenz(a,h)anthracene 0.72 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Fluorene 0.42 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Indeno[1,2,3-cd]pyrene 1.9 mg/Kg J 9
2011 580-30260-1 29E-1-SS-a,b,c,d,e-comp 580-30260-42 8270C SIM Naphthalene 0.29 mg/Kg J 9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Naphthalene 18 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluoranthene 87 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Phenanthrene 100 mg/Kg H J 1,9
2011 580-30260-1 D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Pyrene 70 mg/Kg H J 1,9



FOR QA USE ONLY 
cc: X Project File(s) (opt.) X Client (opt.)  Audit File 

EcoChem, Inc. 
Environmental Science and Chemistry 

CORRECTIVE ACTION REQUEST (CAR) 

A. Problem Identification (Assigned by QA) CAR No.   2012-07_16  
Date Identified:  July 10, 2012 
CAR Prepared By: Linda Bohannon 
Identified By:    Josh Hopp-Kennedy Jenks for Montana DEQ 
Project(s)Affected (if appropriate):   KJ Soils 2010; C2311:3 and KJ Soils 2011, C2311:8 
QA System/SOP Affected:  Interpretation of clients requirements regarding field duplicate qualification 

Description of Finding:  MTDEQ wants field duplicate samples qualified if %RPD > 50%.  EcoChem general policy 
is to discuss in report but not qualify however, KJ SAP implies that the data will be qualified.  See Kennedy Jenks 
email dated July 10 from Josh Hopp and MT DEQ comments from 2011 

B. Proposed Corrective Action and Approval to Proceed 
Description:   
 Re-run electronic screening of field duplicate data for %RPD >50% and qualify as necessary. (complete 

7/16/12) 
 Send table of qualified data for field duplicate outliers (complete 7/16/12).  Should include qualification of 2010 

and 2011 soil field duplicates. 
 Address final DEQ Comments regarding field duplicate qualification in a written response to KJ (complete 

7/16/12) 
Note:  All above corrections and/or changes will apply to 2010 and 2011 data. 
Proposed By:   Linda Bohannon/Ben Frans 
Project Manager or QA Approval of Proposed Corrective Action (if appropriate): original Project Manager was Eric 
Strout; Primary Chemist was Ben Frans and Dorothy Kerlin; Secondary Review was Christina Mott.  These 
changes have been discussed with all involved. 
After Sections A and B are complete, turn in to the QA Director for approval of proposed corrective 
action and assignment of a CAR number.  A copy of this form will be returned to the person(s) 
responsible for implementation of the corrective action. 

C. Corrective Action Sign-Off:  The corrective action as described in Section B of this form has been implemented. 
Comments/Additional Information:  
Implemented By: Ben Frans, QC check of qualified data table by Christina Mott; Linda Bohannon prepared memo. 
Date: Response to Comments – July 16, 2012; Qualifiers Prepared – July 16, 2012.   

After sign-off, submit this form to the Quality Assurance Officer or Auditor for verification and filing.  
Attach any evidence of the corrective action e.g., training logs, revised reports, worksheet, memo, etc. 
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D.  QA Verification/Closure 
Comments:       
Method of verification (observation, documentation, etc.): Documentation attached to this CAR. 
Verified By:LKB 
Date Verified: CAR, Memo and table of qualifiers issued sent to J. Hopp on July 16, 2012. 

 



 Memorandum 
 
DATE: April 23, 2012 
TO: Julie Reid, Amanda Aldersley 
FROM: Linda Bohannon, Chris Ransom 
PROJECT: BNSF Livingston Site, 2010 Soil Data (EcoChem Project No. C2311-3) 
SUBJECT: Corrected data qualifiers for 2010 Livingston Soil Data 
 

 
Tables of amended data validation qualifiers are attached to this memorandum.  As per previous 
discussions and e-mail communications, no revisions to data validation reports are required at 
this time. 

EPH Surrogate Outliers 

For the extractable petroleum hydrocarbon (EPH) data, both fractions (aliphatic and aromatic) 
were reported in one analysis, and each fraction was associated with a different surrogate 
compound (1-chlorooctadecane for the aliphatic fraction and ortho-terphenyl for the aromatic 
fraction).   

The results for the fraction associated with the surrogate outlier (either aliphatic or aromatic) 
have now been qualified.  All single surrogate outliers were associated with the aliphatic 
fraction.  The amended qualifiers for Reports J22040-1, J22076-1, and J22078-1 are presented in 
the attached Table 1. 

The Montana DEQ also made expressed a valid concern that for the volatile petroleum 
hydrocarbon (VPH) analyses, the same surrogate is used for two different detectors (PID and 
FID) therefore, the analyses should be considered as two different fractions and the surrogate 
outliers treated as separate occurrences.  For this data set, there were no VPH surrogate outliers 
for either detector. 

Method Blank Qualification 

EcoChem has re-evaluated all sample results for method blank contamination; based on method 
blank contamination, results that were originally laboratory J-flagged as less than the method 
reporting limit (MRL) and qualified as not-detected (U) have now been elevated to the MRL 
when qualified.  The amended final validated result and final qualifier for Reports J21001-2, 
J21568-1, J21656-1, J21703-2, J22036-1, J22061-1, J22076-1, J22113-1, and J22871-1 are 
presented in the attached Table 2. 

710 Second Avenue, Suite 660  Seattle, WA 98104  (206) 233-9332  Fax (206) 233-0114 



Table 1 - Additional Qualifiers for EPH Fraction

SDG Sample ID Laboratory ID Method Analyte Result Units Lab Flag
Validation 
Qualifier

Reason 
Code

580-22040-1 10B-SS-a,b,c-comp 580-22040-64 MTEPH C19-C36 Aliphatics 190 mg/Kg J 13
580-22040-1 10B-SS-a,b,c-comp 580-22040-64 MTEPH C9-C18 Aliphatics ND mg/Kg UJ 13
580-22076-1 22C-B-d 580-22076-2 MTEPH C19-C36 Aliphatics 1700 mg/Kg J 13
580-22076-1 22C-B-d 580-22076-2 MTEPH C9-C18 Aliphatics ND mg/Kg UJ 13
580-22078-1 23D-SS-a,b,c,d,e-comp 580-22078-39 MTEPH C19-C36 Aliphatics 110 mg/Kg J 13
580-22078-1 23D-SS-a,b,c,d,e-comp 580-22078-39 MTEPH C9-C18 Aliphatics ND mg/Kg UJ 13
580-22078-1 24D-SS-c-BN 580-22078-11 MTEPH C19-C36 Aliphatics 1000 mg/Kg J 13
580-22078-1 24D-SS-c-BN 580-22078-11 MTEPH C9-C18 Aliphatics ND mg/Kg UJ 13

L:\Kennedy Jenks 23\2311-3 BNSF Liv 2010 Soils\MT DEQ comments\Amended Qualifiers for CAR 2012_04_01
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Table 2 - Amended Method Blank Qualifiers

SDG Lab Sample ID Client Sample ID Analysis Method Analyte Result Unit
Lab 
Flag

DV 
Qual

Reason 
Code Final Result

Final 
Qualifier

J21001-2 580-21001-8 10-B5-3c 8270C SIM Chrysene 0.0037 mg/Kg J B U 7 0.0048 U
J21568-1 580-21569-12 22D-SS-a,b,c,d,e-VPH-Comp MTVPH Naphthalene 0.081 mg/Kg J B U 7 0.11 U
J21568-1 580-21580-12 22F-SS-a,b,c,d,e-VPH-Comp MTVPH Naphthalene 0.063 mg/Kg J B U 7 0.11 U
J21656-1 580-21656-12 26F-SS-a,b,c,d,e-VPH-Comp MTVPH Naphthalene 0.040 mg/Kg J B U 7 0.11 U
J21703-2 580-21703-22 10-SS7-1-Comp-VPH MTVPH Naphthalene 0.032 mg/Kg J B U 7 0.18 U
J22036-1 580-22036-1 10B-B-d,e-comp 8270C SIM Dibenz(a,h)anthracene 0.00063 mg/Kg J B U 7 0.00082 U
J22061-1 580-22061-1 B-50B-B-e 8270C SIM Benzo[a]pyrene 0.00053 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-6 28B-B-d,e-comp 8270C SIM Benzo[a]anthracene 0.00053 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-6 28B-B-d,e-comp 8270C SIM Benzo[a]pyrene 0.00051 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-6 28B-B-d,e-comp 8270C SIM Benzo[k]fluoranthene 0.00059 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-6 28B-B-d,e-comp 8270C SIM Indeno[1,2,3-cd]pyrene 0.00076 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-9 28C-B-b 8270C SIM Benzo[a]pyrene 0.00057 mg/Kg J B U 7 0.00082 U
J22061-1 580-22061-9 28C-B-b 8270C SIM Dibenz(a,h)anthracene 0.00025 mg/Kg J B U 7 0.00082 U
J22061-1 580-22061-2 54A-B-a 8270C SIM Dibenz(a,h)anthracene 0.00057 mg/Kg J B U 7 0.00082 U
J22061-1 580-22061-1 B-50B-B-e 8270C SIM Benzo[k]fluoranthene 0.00069 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-1 B-50B-B-e 8270C SIM Indeno[1,2,3-cd]pyrene 0.00053 mg/Kg J B U 7 0.00083 U
J22061-1 580-22061-7 30B-B-d 8270C SIM Dibenz(a,h)anthracene 0.00037 mg/Kg J B U 7 0.00082 U
J22076-1 580-22076-1 22B-B-e 8270C SIM Dibenz(a,h)anthracene 0.00053 mg/Kg J B U 7 0.00084 U
J22113-1 580-22113-38 43C-SS-a,b,c,d,e-comp 8270C SIM Acenaphthene 0.0033 mg/Kg J B U 7 0.0055 U
J22871-1 580-22871-16 48C-SS-e-1.5 8270C SIM Pyrene 0.00047 mg/Kg J B U 7 0.0051 U
J22871-1 580-22871-13 31D-SS-a-1.5 8270C SIM Pyrene 0.00038 mg/Kg J B U 7 0.0055 U
J22871-1 580-22871-33 44A-SS-d-1.5 8270C SIM Pyrene 0.00043 mg/Kg J B U 7 0.0052 U
J22871-1 580-22871-21 10-SS1-10-VPH-1.5 MTVPH Naphthalene 0.053 mg/Kg J B U 7 0.15 U
J22871-1 580-22871-22 10-SS1-15-VPH-1.5 MTVPH Naphthalene 0.023 mg/Kg J B U 7 0.10 U
J22871-1 580-22871-20 10-SS1-5-VPH-1.5 MTVPH Naphthalene 0.037 mg/Kg J B U 7 0.15 U
J22871-1 580-22871-27 10-SS3-5-VPH-1.5 MTVPH Naphthalene 0.047 mg/Kg J B U 7 0.14 U
J22871-1 580-22871-28 10-SS3-9-VPH-1.5 MTVPH Naphthalene 0.017 mg/Kg J B U 7 0.10 U
J22871-1 580-22871-14 31D-SS-a-VPH-1.5 MTVPH Naphthalene 0.028 mg/Kg J B U 7 0.12 U
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FOR QA USE ONLY 
cc: X Project File(s) (opt.) X Client (opt.)  Audit File 

EcoChem, Inc. 
Environmental Science and Chemistry 

CORRECTIVE ACTION REQUEST (CAR) 

A. Problem Identification (Assigned by QA) CAR No.   2012-04-01  
Date Identified:  April 4, 2012 
CAR Prepared By: Linda Bohannon 
Identified By:    Julie Reid/Amanda Aldersley-Kennedy Jenks for Montana DEQ 
Project(s)Affected (if appropriate):   KJ Soils 2010; C2311:3 
QA System/SOP Affected:   Electronic screening, primary validation, secondary review 

Description of Finding:   see attached from KJ (email) and MT DEQ 

B. Proposed Corrective Action and Approval to Proceed 
Description:   
 Phone discussion with client to request any additional QAPP materials and copy of KJ report sections that are 

referred to in the DEQ Comments.  Also, determine what their true requirements for qualification of field 
duplicates in the future. (complete 4/5/12) 

 Address DEQ Comments in a written response to KJ (complete 4/11/12) 
 Re-run electronic screening for method blank and surrogate outliers and re-qualify as necessary. (complete 

4/23/12) 
 Send tables of corrected qualified data for method blanks and surrogate issues. (complete 4/23/12) 
 Hold specific training for all DV staff regarding using surrogate values in data validation; specifically EPH where 

there are two groups of compounds and two specific surrogates, one for each group of compounds. (scheduled 
for mid-May, after move to 1011 Western) 

 Hold specific training for PMs regarding appropriate documentation of client/agency requirements for field 
duplicate qualification and MS/MSD, LCS/LCSD qualification when samples are not homogeneous or if there is 
only one recovery outlier. (scheduled for mid-May, after move to 1011 Western) 

 Hold specific training for PMs regarding qualification with U at the reporting limit for method blanks. (scheduled 
for mid-May, after move to 1011 Western) 

Note:  Same issues will apply to most recent group of soils (2011).  All above corrections and/or changes will apply 
to 2011 data. (scheduled for mid-May, after move to 1011 Western) 
Proposed By:   Linda Bohannon/Christine Ransom 
Project Manager or QA Approval of Proposed Corrective Action (if appropriate): Project Manager was Eric Strout; 
Primary Chemist was Ben Frans and Dorothy Kerlin; Secondary Review was Christine Mott.  These changes have 
been discussed with all involved. 
After Sections A and B are complete, turn in to the QA Director for approval of proposed corrective 
action and assignment of a CAR number.  A copy of this form will be returned to the person(s) 
responsible for implementation of the corrective action. 
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C. Corrective Action Sign-Off:  The corrective action as described in Section B of this form has been implemented. 
Comments/Additional Information: Same corrections to be made on 2011 soil data ASAP after move to 1011 
Western. 
Implemented By: Ben Frans, Linda Bohannon and Christine Ransom 

Date: Response to Comments – April 11, 2012; Qualifiers Corrected – April 23, 2012; trainings to be held in May, 
2012.   

After sign-off, submit this form to the Quality Assurance Officer or Auditor for verification and filing.  
Attach any evidence of the corrective action e.g., training logs, revised reports, worksheet, memo, etc. 

D.  QA Verification/Closure 
Comments:       
Method of verification (observation, documentation, etc.): Documentation attached to this CAR. 
Verified By:LKB 
Date Verified: Response to Comments on April 11, 2012; Qualifier Corrections on April 23, 2012 

 



FOR QA USE ONLY 
cc: √ Project File(s) (opt.)     √ Client (opt.)     √ Internal QA 

 

CORRECTIVE ACTION REQUEST (CAR) 

A. Problem Identification (Assigned by QA) CAR No.   2011-01  

Date Identified:  3/14/2011 

CAR Prepared By: Linda Bohannon 

Identified By:    Julie Reid, Kennedy Jenks 

Project(s)Affected (if appropriate):   BNSF Soil DV; C2311:3 

QA System/SOP Affected:   Primary validation; secondary review; final reporting 

Description of Finding:   Rinsate blank results not appropriately addressed in the individual reports.  Also, several 
typographical errors in reports.  Wrong SAP referenced in reports.    

B. Proposed Corrective Action and Approval to Proceed 

Description:  Situation evaluated by Eric Strout; determined that all rinsate blanks were appropriately reviewed and there 
were no errors in qualification.  The following items must be addressed. 

 For all soil reports: add associated RB sample ID(S) and Lab Report ID to all validation reports (in 1st page header). 

 For soil reports where there were detections in the rinsate blanks, Eric Strout will prepare appropriate language for 
“U” qualifications and < 5x situations. 

 In the “Associated Rinsate Blank Analysis” section (all soil reports): 

1. Add Lab Report ID (along with RB sample ID). 

2. Delete all reference to PRDL or MDL when discussing target analyte detections. 

 Where appropriate, correct: prefix “IRX” in rinsate blank ID to “1RX”. 

 Correct all identified technical/typographical errors as identified by Julie Reid. 

Attachment 2 (QDST): J20950-1, no results for C9-C18; should be deleted from QDST 
Attachment 2 (QDST): J20998-1, crysene should be 1.0, not 0.82 
Attachment 2 (QDST): J21568-1, second line, sample should be “22F: not “22D” 
J221656-1, associated blank ID should be RX-9-16-10, not RX-9-10-10 
J22076, fragment sentence in last paragraph of MS/MSD section 
J22113, page 2, wrong sample ID cited in method blank section.  Should be *43C, not *45d. 

 Change SAP reference to: Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  
December 2005; Montana DEQ letter to BNSF, dated 10 June 2010; and Facility-Wide Sampling and Analysis Plan, 
Burlington Northern Livingston Shop Complex Facility, Livingston, Montana.  March 2006 

Proposed By:   Linda Bohannon and Eric Strout 

QA Approval of Proposed Corrective Action (if appropriate): Linda Bohannon 
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FOR QA USE ONLY 

CAR-2011-01 
Page 2 
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C. Corrective Action Sign-Off:  The corrective action as described in Section B of this form has been implemented. 

Comments/Additional Information: All above listed corrections and additions were made and new PDF reports were 
prepared.  No qualifiers were added or changed.  The Excel file with qualified data summaries is still correct.  The 
errors in Attachment 2 (QDST) in the reports was due to improper cut and paste from the Excel tables. 

Implemented By: Linda Bohannon and Eric Strout 

Date: March 23, 2011 

After sign-off, submit this form to the Quality Assurance Officer or Auditor for verification and filing.  
Attach any evidence of the corrective action e.g., training logs, revised reports, worksheet, memo, etc. 

D.  QA Verification/Closure 

Comments: All reports verified. 

Method of verification (observation, documentation, etc.) observation 

Verified By:LKB 

Date Verified: March 24, 2011 

 



 

 
Data Validation Summaries and QC Data - 2010 

 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270  SW8015M        Lead-6010 Matrix: Soil 
Laboratory: Energy Laboratories Lab Report: B10070953 

# Samples: 3 Sample Start Date: 7/9/2010 Sample End Date: 7/9/2010 

Sampling and Analysis Plan:  

 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/17/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

√ Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
No target analytes were detected in any method blank. 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

For the PAH-8270C SIM analyses, matrix spike/matrix spike duplicate (MS/MSD) samples were 
extracted and analyzed using Sample 10-SS9-3a,3b,3c,3d,3e-Composite.  Values for the percent 
recovery (%R) and relative percent difference (RPD) were evaluated.  With the following 
exceptions, all %R and RPD values were within the laboratory specific control limits.   

Method Analyte MS %R MSD %R Potential Bias 
PAH-8270 SIM 2-Methylnaphthalene -- 114 NA 

Since the MS %R value is within control; no qualifiers were applied. 

Batched MS/MSD analyses were also submitted for the other methods.  The batched MS/MSD 
samples were prepared using a sample from another data set, extracted in the same analytical 
batch as the samples from Lab Report B10070953.  All %R and RPD values were acceptable. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this data.  Precision was assessed using the 
MS/MSD analyses. 
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Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

A rinsate blank was not submitted with these samples. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

All results were reported to the PRDL. 
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Attachment 1: Sample Index – Lab Report: B10070953 

Sample ID Lab ID Date Collected 

10-SS9-1a,1b,1c,1d,1e Composite B10070953-001 07/09/2010 

10-SS9-2a,2b,2c,2d,2e Composite B10070953-002 07/09/2010 

10-SS9-3a,3b,3c,3d,3e Composite B10070953-002 07/09/2010 
 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen     MTVPH    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20947-1 

(J20939-1 – Equipment Blank) 
# Samples: 3 Sample Start Date: 8/10/2010 Sample End Date: 8/10/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/9/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt √ Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table; 
however no results required qualification.  

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69810/1-A 8270C SIM Chrysene 0.00152 0.0076 
MB 580-69810/1-A 8270C SIM Pyrene 0.000622 0.00311 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R values were within the laboratory specific 
control limits.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
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evaluated.  With the following exception, all %R values were within the laboratory specific 
control limits.  Laboratory accuracy and precision were acceptable. 

Method Analyte MS %R MSD %R 
Potential 

Bias 
PAH Benzo(g,h,i) perylene -- 57 Low 

The MS %R was within the control limits; no qualifiers were required. 

All RPD values were less than the laboratory control limits. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this data set.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-10-10 (Report No. J20939-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
benzo(a)pyrene and pyrene were still present in the rinsate blank.  Because results for these 
analytes were present in the associated samples at concentrations greater than the 5x action level; 
no data were qualified. 

Project Required Detection Limits 

All project required detection limits were met. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J20947-1 

Sample ID Lab ID Date Collected 

10-SS6-1-Comp 580-20947-6 08/10/2010 

10-SS6-2-Comp 580-20947-12 08/10/2010 

10-SS6-3-Comp 580-20947-18 08/10/2010 
 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20949-1 

(J20939-1 – Equipment Blank) 
# Samples: 9 Sample Start Date: 8/10/2010 Sample End Date: 8/10/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/10/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

2 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

√ Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Data were qualified based on surrogate recovery outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69810/1-A 8270C SIM Chrysene 0.00152 0.0076 
MB 580-69810/1-A 8270C SIM Pyrene 0.000622 0.00311 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 

Method Sample Surrogate %R 
Potential 

Bias 
1-Chlorooctadecane 10 MTEPH 10-SS4-3 
o-Terphenyl 35 

Low 

The surrogate %R value indicated a potential low bias, all positive results and/or detection limits 
in the sample were estimated (J/UJ-13). 
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Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R values were within the laboratory specific 
control limits.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J20949.  No data in this set were 
qualified based on those results. 

Laboratory Duplicate Sample Analysis 

Sample duplicate analysis was not performed with this SDG. 

Field Duplicate Sample Analysis 

A field duplicate sample was not analyzed with this SDG. 

Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-10-10 (Report No. J20939-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
benzo(a)pyrene and pyrene were still present in the rinsate blank.  Because results for these 
analytes were present in the associated samples at concentrations greater than the 5x action level; 
no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in the 
samples, all MTEPH analyses were performed at dilutions ranging from 2x to 20x.  Due to this, 
the reported detection limits were greater than the specified PRDL for the C9-C18 Aliphatics, 
C19-C36 Aliphatics, and C11-C22 Aromatic non-detects.  However, all detection limits were 
less than the ROD Screening Levels except for the C11-C22 Aromatics detection limit in Sample 
10-SS4-5 (detection limit 1300 mg/Kg, ROD Screening Level 750 mg/Kg). 

Because the Total EPH concentration in Sample 10-SS4-5 was less than the ROD Screening 
Level, no action was taken. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J20949-1 

Sample ID Lab ID Date Collected 

10-SS4-1 580-20949-1 08/10/2010 
10-SS4-2 580-20949-2 08/10/2010 
10-SS4-3 580-20949-3 08/10/2010 
10-SS4-4 580-20949-4 08/10/2010 
10-SS4-5 580-20949-5 08/10/2010 
10-SS4-6 580-20949-6 08/10/2010 
10-SS4-7 580-20949-7 08/10/2010 
10-SS4-8 580-20949-8 08/10/2010 
10-SS4-9 580-20949-9 08/10/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J20949-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10-SS4-3 580-20949-3 MTEPH C11-C22 Aromatics ND Mg/kg -- UJ 13 

10-SS4-3 580-20949-3 MTEPH Total EPH 440 Mg/kg -- J 13 

10-SS4-3 580-20949-3 MTEPH C19-C36 Aliphatics 340 Mg/kg -- J 13 

10-SS4-3 580-20949-3 MTEPH C9-C18 Aliphatics ND Mg/kg -- UJ 13 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20950-1 

(J20939-1 – Equipment Blank) 
# Samples: 9 Sample Start Date: 8/9/2010 Sample End Date: 8/9/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/11/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Associated Trip Blank(s) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Project Required Detection Limits (PRDL) 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD) √ Compound Quantitation 
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Results were estimated based on field laboratory matrix spike outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69810/1-A 8270C SIM Chrysene 0.00152 0.0076 
MB 580-69810/1-A 8270C SIM Pyrene 0.000622 0.00311 
MB 580-69830/1-A 8270C SIM Chrysene 0.00146 0.0073 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R were within the laboratory specific control 
limits.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 

J20950-1 Page 2 of 6 EcoChem, Inc. 



evaluated.  With the following exceptions, all %R and RPD were within the laboratory specific 
control limits 

Method Sample Analyte MS %R MSD %R 
Potential 

Bias 
MTEPH C9-C18 Aliphatics 30 32 Low 
MTEPH C19-C36 Aliphatics 25 -- NA 
MTEPH_Screen 

10-SS3-8 
C19-C36 Aliphatics 42 -- NA 

MTEPH C9-C18 Aliphatics 0 0 Low 
MTEPH_Screen 

10-SS3-9 
Total EPH -- 22 NA 

Where the MS/MSD %R values indicate a potential low bias, the positive results and detection 
limits in the parent sample are estimated (J/UJ-8).  If the %R value of either the MS or MSD was 
within the required control limits; no qualifiers were applied. 

Although MS/MSD analyses for the MTEPH method were performed using Sample 10-SS3-8, 
the parent sample was only analyzed by the MTEPH Screen method.  Therefore, C9-C18 
aliphatics were not reported in the parent sample and no action was taken based on the MS/MSD 
%R outliers. 

The 0% recovery values for the C9-C18 aliphatics by MTEPH using Sample 10-SS3-9 appears to 
be an artifact of reporting the results to the PRDL rather than a method detection limit.  Because 
of this, the C9-C18 aliphatics detection limit in the parent sample (10-SS3-9) was estimated (UJ-
8) rather than rejected. 

Batched MS/MSD analyses were also submitted for the MTEPH and PAH-8270 SIM analyses.  
The batched MS/MSD samples were prepared using a sample from another data set, extracted in 
the same analytical batch as the samples from Lab Report J20950.  No data in this set were 
qualified based on those results. 

All RPD values were less than the laboratory control limits. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Equipment blank IRX-8-9-10 (Report No. J20939-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
anthracene and pyrene were still present in the rinsate blank.  Because results for these analytes 
were present in the associated samples at concentrations greater than the 5x action level; no data 
were qualified. 
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Associated Trip Blank Analysis 

Trip blank TB-8-9-10 was associated with the samples in this laboratory report.  No target 
analytes were reported in the trip blank. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Samples 
10-SS3-3, 10-SS3-4, 10-SS3-5, 10-SS3-6, 10-SS3-7, and 10-SS3-9, the MTEPH analyses were 
performed at dilutions ranging from 2x to 10x.  Due to this, the reported detection limits were 
greater than the specified PRDL for the C9-C18 aliphatics and C11-C22 aromatic non-detects.  
However, all detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory added J-flags to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J20950-1 

Sample ID Lab ID Date Collected 

10-SS3-1 580-20950-1 08/09/2010 
10-SS3-2 580-20950-2 08/09/2010 
10-SS3-3 580-20950-3 08/09/2010 
10-SS3-4 580-20950-4 08/09/2010 
10-SS3-5 580-20950-5 08/09/2010 
10-SS3-6 580-20950-6 08/09/2010 
10-SS3-7 580-20950-7 08/09/2010 
10-SS3-8 580-20950-8 08/09/2010 
10-SS3-9 580-20950-9 08/09/2010 
TB-8-9-10 580-20950-10 08/09/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J20950-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10-SS3-9 580-20950-9 MTEPH C9-C18 Aliphatics ND mg/Kg -- UJ 8 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20952 

(J20939-1 – Equipment Blank) 
# Samples: 3 Sample Start Date: 8/9/2010 Sample End Date: 8/9/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/14/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 

J20952-1 Page 1 of 4 EcoChem, Inc. 



Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Chrysene was detected in the method blank as indicated in the following table.  However, as all 
sample concentrations were greater than the action levels, no results required qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69830/1-A PAH 8270-SIM Chrysene 0.00146 0.0073 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R were within the laboratory specific control 
limits. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J20952.  No data in this set were 
qualified based on those results. 
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Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Equipment blank IRX-8-9-10 (Report No. J20939-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
anthracene and pyrene were still present in the rinsate blank.  Because results for these analytes 
were present in the associated samples at concentrations greater than the 5x action level; no data 
were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Samples 
10-SS8-1, 10-SS8-2 and 10-SS8-3, the MTEPH analyses were performed at dilutions ranging 
from 2x to 4x.  Due to this, the reported detection limits were greater than the specified PRDL 
for the C9-C18 Aliphatics non-detects.  However, all detection limits were less than the ROD 
Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J20952-1 

Sample ID Lab ID Date Collected 

10-SS8-1 580-20952-1 08/09/2010 
10-SS8-2 580-20952-2 08/09/2010 
10-SS8-3 580-20952-3 08/09/2010 

 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20998-1 

(J21001-1 – Equipment Blank) 
# Samples: 20 Sample Start Date: 8/11/2010 Sample End Date: 8/11/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/14/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Associated Trip Blank 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Project Required Detection Limits (PRDL) 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD) √ Compound Quantitation 
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Results were estimated based on laboratory matrix spike outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69830/1-A PAH 8270-SIM Chrysene 0.00146 0.0073 
MB 580-69842/1-A PAH 8270-SIM Chrysene 0.0013 0.0065 
MB 580-69842/1-A PAH 8270-SIM Pyrene 0.00225 0.01125 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) was evaluated.  All %R values were within the laboratory control limits. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
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evaluated.  With the following exceptions, all %R and RPD values were within the laboratory 
specific control limits.  

Method Analyte MS %R MSD %R 
Potential 

Bias 
PAH 8270-SIM Benzo[a]pyrene 63 56 Low 
PAH 8270-SIM Benzo[b]fluoranthene 61 46 Low 
PAH 8270-SIM Chrysene 55 41 Low 
PAH 8270-SIM Fluoranthene 58 33 Low 
PAH 8270-SIM Pyrene 42 -- NA 

For pyrene, since only the MS %R value was outside the acceptance limits, no action was taken.  
For the other outliers, as the MS/MSD %R values indicate a potential low bias, the positive 
results and detection limits in the parent sample are estimated (J/UJ-8). 

Batched MS/MSD analyses were also submitted for all methods.  The batched MS/MSD were 
prepared using a sample from another data set, extracted in the same analytical batch as the 
samples from Lab Report J20998.  No data in this set were qualified based on those results. 

All RPD values were less than the laboratory control limits. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 10-SS1-9 Duplicate Sample: D-8-11-10 

Parent Sample: 10-SS1-18 Duplicate Sample: D2-8-11-10 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL.  All RPD and/or difference values were acceptable with the following exceptions: 

PAH 8270-SIM:  For field duplicates 10-SS1-9 and D-8-11-10, all RPD values were greater than 
the 50% control.  For field duplicates 10-SS1-18 and D2-8-11-10, approximately half of the  
RPD values were greater than the control limit.  No data were qualified on the basis of field 
precision outliers.  Data users should consider the impact of field precision on the reported 
results. 
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Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-11-10 (Report No. J21001-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
toluene and pyrene were still present in the rinsate blank.  Because results for these analytes were 
present in the associated samples at concentrations greater than the 5x action level; no data were 
qualified. 

Associated Trip Blank Analysis 

Trip blank TB-8-11-10 is associated with the samples in this laboratory report.  No target 
analytes were reported in the trip blank and no data were qualified based on trip blank results. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in the 
samples, all MTEPH analyses were performed at a 2x dilution factor.  Due to this, the reported 
detection limits were greater than the specified PRDL for the C9-C18 Aliphatics and C11-C22 
Aromatic non-detects.  However, all detection limits were less than the ROD Screening Levels; 
so no action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J20998-1 

Sample ID Lab ID Date Collected 

10-SS1-1 580-20998-1 08/11/2010 
10-SS1-10 580-20998-2 08/11/2010 
10-SS1-11 580-20998-3 08/11/2010 
10-SS1 -12 580-20998-4 08/11/2010 
10-SS1-13 580-20998-5 08/11/2010 
10-SS1-14 580-20998-6 08/11/2010 
10-SS1-15 580-20998-7 08/11/2010 
10-SS1-16 580-20998-8 08/11/2010 
10-SS1-17 580-20998-9 08/11/2010 
10-SS1-18 580-20998-10 08/11/2010 
10-SS1-2 580-20998-11 08/11/2010 
10-SS1-3 580-20998-12 08/11/2010 
10-SS1-4 580-20998-13 08/11/2010 
10-SS1-5 580-20998-14 08/11/2010 
10-SS1-6 580-20998-15 08/11/2010 
10-SS1-7 580-20998-16 08/11/2010 
10-SS1-8 580-20998-17 08/11/2010 
10-SS1-9 580-20998-18 08/11/2010 

D2-8-11-10 580-20998-19 08/11/2010 
D-8-11-10 580-20998-20 08/11/2010 
TB-8-11-10 580-20998-21 08/11/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J20998-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10-SS1-17 580-20998-17 8270C SIM Benzo[a]pyrene 0.82 mg/kg  J 8 

10-SS1-17 580-20998-17 8270C SIM Benzo[b]fluoranthene 1.4 mg/kg  J 8 

10-SS1-17 580-20998-17 8270C SIM Chrysene 1.0 mg/kg B J 8 

10-SS1-17 580-20998-17 8270C SIM Fluoranthene 2.2 mg/kg  J 8 
 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J20999-1 

(J20939-1 – Equipment Blank) 
# Samples: 10 Sample Start Date: 8/10/2010 Sample End Date: 8/10/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/10/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt √ Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

√ Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blank as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69842/1-A 8270C SIM Chrysene 0.0013 0.0065 
MB 580-69842/1-A 8270C SIM Pyrene 0.000225 0.01125 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were digested and analyzed for lead. LCS samples were 
extracted for all other methods.  Values for the percent recovery (%R) and relative percent 
difference (RPD) were evaluated.  All %R and RPD values were within the laboratory specific 
control limits.  Laboratory accuracy and precision were acceptable. 
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Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were digested and analyzed for lead.  
Values for the percent recovery (%R) and relative percent difference (RPD) were evaluated.  
Laboratory accuracy and precision were acceptable. 

Lead MS/MSD analyses were performed using Sample 10-SS2-1.  The %R and RPD values were 
acceptable.  Batched MS/MSD analyses were submitted for all other methods.  The batched 
MS/MSD samples were prepared using a sample from another data set, extracted in the same batch 
as the samples from Lab Report J20999.  No data in this set were qualified based on those results. 

Laboratory Duplicate Sample Analysis 

Sample 10-SS2-1 was digested and analyzed in duplicate for lead.  The RPD value was less than 
the laboratory control limit. 

No laboratory duplicate analysis was performed with this data for the other methods. 

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 10-SS2-1 Duplicate Sample: D-8-10-10 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL.  With the exceptions noted below, all values for RPD or calculated difference were within 
the control limits  

PAH-8270C-SIM:  The RPD values for all analytes except acenaphthylene were greater than the 
50% control limit.  No data were qualified on the basis of field precision outliers.  Data users 
should consider the impact of field precision on the reported results. 

Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-10-10 (Report No. J20939-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
benzo(a)pyrene and pyrene were still present in the rinsate blank.  Because results for these 
analytes were present in the associated samples at concentrations greater than the 5x action level; 
no data were qualified. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 
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Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J20999-1 

Sample ID Lab ID Date Collected 

10-SS2-1 580-20999-1 08/10/2010 

10-SS2-2 580-20999-2 08/10/2010 

10-SS2-3 580-20999-3 08/10/2010 

10-SS2-4 580-20999-4 08/10/2010 

10-SS2-5 580-20999-5 08/10/2010 

10-SS2-6 580-20999-6 08/10/2010 

10-SS2-7 580-20999-7 08/10/2010 

10-SS2-8 580-20999-8 08/10/2010 

10-SS2-9 580-20999-9 08/10/2010 

D-8-10-10 580-20999-10 08/10/2010 
 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21001-1 

(J21001-1 – Equipment Blank) 
# Samples: 3 Sample Start Date: 8/11/2010 Sample End Date: 8/11/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/14/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Associated Trip Blank 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Project Required Detection Limits (PRDL) 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD) √ Compound Quantitation 
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits = 

(mg/kg) 5x 
MB 580-69842/1-A PAH 8270-SIM Chrysene 0.0013 0.0065 
MB 580-69842/1-A PAH 8270-SIM Pyrene 0.0025 0.01125 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples and laboratory control sample duplicates (LCS/LCSD) were 
extracted and analyzed for all methods.  All %R values were within the laboratory specific 
control limits. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all methods 
except MTVPH.  The batched MS/MSD were prepared using a sample from another data set, 
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extracted in the same analytical batch as the samples from Lab Report J21001.  No data in this 
set were qualified based on those results. 

MS/MSD analyses were not performed for the MTVPH samples.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
LCS/LCSD and/or MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-11-10 (Report No. J21001-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
toluene and pyrene were still present in the rinsate blank.  Because results for these analytes were 
present in the associated samples at concentrations greater than the 5x action level; no data were 
qualified. 

Associated Trip Blank Analysis 

Trip blank TB-8-11-10 is associated with the samples in this laboratory report.  No target 
analytes were reported in the trip blank and no data were qualified based on trip blank results. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21001-1 

Sample ID Lab ID Date Collected 

TB-8-11-10 580-21001-1 08/11/2010 

10-SS5-3-comp 580-21001-7 08/11/2010 

10-SS5-2-comp 580-21001-14 08/11/2010 

10-SS5-1-comp 580-21001-20 08/11/2010 

1RX-8-11-10 580-21001-21 08/11/2010 
 
 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen          Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21001-2 

(J21001-1 – Equipment Blank) 
# Samples: 1 Sample Start Date: 8/11/2011 Sample End Date: 8/11/2011 

Sampling and Analysis Plan: Addendum No. 2 to Final Task I Supplemental Investigation Work Plan for Indoor Air 
(DEQ-Version), January 2007 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated and/or results estimated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blanks were analyzed at the appropriate frequency.  The following table summarizes the 
method blank contamination and action levels. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69842/1-A PAH 8270-SIM Chrysene 0.0013 0.0065 
MB 580-69842/1-A PAH 8270-SIM Pyrene 0.00225 0.01125 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R were within the laboratory specific control 
limits.  Laboratory accuracy and precision were acceptable. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed at the 
appropriate frequency.  For the MTEPH Screen analyses, Sample 10-B5-3c was used for the 
MS/MSD set.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
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evaluated.  All %R and RPD values were within the laboratory specific control limits.  
Laboratory accuracy and precision were acceptable 

Batched MS/MSD analyses were submitted for all other methods.  The batched MS/MSD were 
prepared using a sample from another data set, extracted in the same analytical batch as the 
samples from Lab Report J21001-2.  No data in this set were qualified based on those results. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank 1RX-8-11-10 (Report No. J21001-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
toluene and pyrene were still present in the rinsate blank.  Because results for these analytes were 
present in the associated samples at concentrations greater than the 5x action level; no data were 
qualified. 

Project Required Detection Limits 

All project required detection limits were met. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21001-2 

Sample ID Lab ID Date Collected 

10-B5-3c 580-21001-8 08/11/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21001-2 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10-B5-3c 580-21001-8 8270C SIM Chrysene 0.0037 mg/Kg J B U 7 

10-B5-3c 580-21001-8 8270C SIM Pyrene 0.0048 mg/Kg B U 7 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21568-1 

(J21568-1 – Equipment Blanks) 
# Samples: 10 Sample Start Date: 9/13/2010 Sample End Date: 9/14/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

1 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

1 Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  

J21568-1 Page 1 of 5 EcoChem, Inc. 



Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

With the exception noted below, samples were received within the advisory temperature range of 
2 to 6C.  The laboratory noted all sample conditions on the sample receipt form. 

The laboratory received a sample cooler with the temperature below the advisory control limits 
at 0.4°C.  This outlier did not impact data quality and no qualifiers were required.  All 
discrepancies and reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blanks were analyzed at the appropriate frequency.  The following table summarizes the 
method blank contamination and action levels. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-71876/1-A MTVPH Naphthalene 0.0201 0.1005 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 

Method Sample Surrogate %R Potential Bias 

MTEPH BN-21F-SS-C 1-chlorooctadecane 34 Low 
MTEPH BN-21F-SS-C o-terphenyl 49 Low 

Although the surrogate %R values indicate a potential low bias, the sample required a 40x dilution.  
No data were qualified because the low %R values may be due to the dilution factor. 
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Laboratory Control Sample Analysis 

Laboratory control sample and laboratory control sample duplicate (LCS/LCSD) samples were 
digested and analyzed for PAH-8270 SIM, MTVPH and lead.  Only LCS samples were extracted 
for all other methods.  With the following exceptions, the percent recovery (%R) and relative 
percent difference (RPD) values were within the laboratory specific control limits.   

Method Analyte LCS %R LCSD %R 
Potential 

Bias 
MTVPH C9-C12 Aliphatic (adjusted) 136 -- NA 

Since the LCSD %R value was within the required control limits; no qualifiers were applied. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J21568.  No data in this set were 
qualified based on those results. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
LCS/LCSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX9-13-10 (Report No. J21568-1) and RX-9-14-10 (Report No. J21568-1) were 
associated with the samples in this laboratory report.  After the rinsate blanks were qualified 
based on the associated method blank, no target analytes were present in the rinsate blanks. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Samples 
22D-SS-a,b,c,d,e-Comp, 221F-SS-a,b,c,d,e-Comp, BN-21F-SS-c, and BN-21F-SS-a,b,d,e-COMP, 
the MTEPH analyses were performed at dilutions ranging from 2x to 40x.  Due to this, the 
reported detection limits were greater than the specified PRDL for the C9-C18 Aliphatics and 
C11-C22 Aromatic non-detects.  However, all detection limits were less than the ROD Screening 
Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21568-1 

Sample ID Lab ID Date Collected 

19E-SS-a,b,c,d,e-Comp 580-21568-1 09/13/2010 

22D-SS-a,b,c,d,e - Comp 580-21569-11 09/13/2010 

22D-SS-a,b,c,d,e-VPH-Comp 580-21569-12 09/13/2010 

RX-9-13-10 580-21569-13 09/13/2010 

21D-SS-A,B,C,D,E-Comp 580-21570-6 09/13/2010 

BN-21F-SS-c 580-21571-1 09/14/2010 

BN-21F-SS-a,b,d,e-Comp 580-21571-6 09/14/2010 

20F-SS-a,b,c,d,e - Comp 580-21578-6 09/14/2010 

22F-SS-a,b,c,d,e-Comp 580-21580-11 09/14/2010 

22F-SS-a,b,c,d,e-VPH-Comp 580-21580-12 09/14/2010 

21F-SS-a,b,c,d,e-Comp 580-21581-1 09/14/2010 

RX-9-14-10 580-21581-2 09/14/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21568-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

22D-SS-a,b,c,d,e-VPH-Comp 580-21569-12 MTVPH Naphthalene 0.081 mg/kg J B U 7 

22F-SS-a,b,c,d,e-VPH-Comp 580-21580-12 MTVPH Naphthalene 0.063 mg/kg J B U 7 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21596-1 

(J21568-1 – Equipment Blank) 
# Samples: 9 Sample Start Date: 9/14/2010 Sample End Date: 9/15/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/10/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt √ Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Data were estimated due to matrix spike/matrix spike duplicate accuracy outliers 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-72125/1-A 8270C SIM Benzo[a]anthracene 0.00108 0.0054 
MB 580-72125/1-A 8270C SIM Benzo[a]pyrene 0.00229 0.01145 
MB 580-72125/1-A 8270C SIM Benzo[g,h,i]perylene 0.00192 0.0096 
MB 580-72125/1-A 8270C SIM Indeno[1,2,3-cd]pyrene 0.0016 0.008 
MB 580-72125/1-A 8270C SIM Pyrene 0.000446 0.00223 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control sample and laboratory control sample duplicate (LCS/LCSD) samples were 
digested and analyzed for lead.  Only LCS samples were extracted for all other methods.  Values 
for the percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R 
and RPD were within the laboratory specific control limits.  Laboratory accuracy and precision 
were acceptable. 
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Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  With the following exceptions, all %R and RPD values were within the laboratory 
specific control limits.   

Method Analyte MS %R MSD %R 
Potential 

Bias 
MTEPH_Screen C19-C36 Aliphatics -- 8 NA 
MTEPH_Screen Total EPH -- 30 NA 
MTEPH C11-C22 Aromatics 41 46 Low 
MTEPH C19-C36 Aliphatics -27 -0.7 Low 
MTEPH C9-C18 Aliphatics 0 -- NA 

Since the MS/MSD %R values indicate a potential low bias, the positive results and detection 
limits in the parent sample are estimated (J/UJ-8).  If the %R value for either the MS or MSD 
was within the required control limits; no qualifiers were applied.  For the C9-C18 Aliphatics, 
although the MSD %R value was acceptable, the MS %R value was less than 10%.  Based on 
this, the C9-C18 Aliphatics detection limit was estimated (UJ-8) in the parent sample. 

Batched MS/MSD analyses were submitted for the PAH-8270 SIM data.  The batched MS/MSD 
were prepared using a sample from another data set, extracted in the same analytical batch as the 
samples from Lab Report J21596.  All %R and RPD values were acceptable. 

Laboratory Duplicate Sample Analysis 

Sample E-17G-SS-a,b,c,d,e-comp was extracted and analyzed in duplicate for lead.  All RPD 
values were less than the laboratory control limits. 

No sample duplicate analysis was performed with this data set for the other methods.  

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: E-18H-SS-a,b,c,d,e-comp Duplicate Sample: D-9-15-10-a,b,c,c,e-comp 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL.  All values for RPD or calculated difference were within the control limits.  

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-14-10 (Report No. J21568-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, no 
target analytes were present in the rinsate blank. 
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Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J21596-1 

Sample ID Lab ID Date Collected 

E-18H-SS-a,b,c,d,e-Comp 580-21596-44 09/15/2010 

D-9-15-10-a,b,c,d,e-Comp 580-21596-45 09/15/2010 

E-19H-SS-a,b,c,d,e-Comp 580-21596-46 09/15/2010 

E-20J-SS-a,b,c,d,e-Comp 580-21596-47 09/15/2010 

21H-SS-a,d,e-Comp 580-21596-48 09/15/2010 

E-21J-SS-a,b,c,d,e-Comp 580-21596-49 09/15/2010 

E-16E-SS-a,b,c,d,e-Comp 580-21596-50 09/14/2010 

E-17G-SS-a,b,c,d,e-Comp 580-21596-51 09/14/2010 

E-18G-SS-a,b,c,d,e-Comp 580-21596-52 09/14/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21596-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

E-18G-SS-a,b,c,d,e-Comp 580-21596-52 MTEPH C11-C22 Aromatics 89 mg/Kg  J 8 

E-18G-SS-a,b,c,d,e-Comp 580-21596-52 MTEPH C19-C36 Aliphatics 130 mg/Kg  J 8 

E-18G-SS-a,b,c,d,e-Comp 580-21596-52 MTEPH C9-C18 Aliphatics ND mg/Kg  UJ 8 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21603-1 

(J21661-1 – Equipment Blank) 
# Samples: 2 Sample Start Date: 9/15/2010 Sample End Date: 9/15/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/10/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

√ Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-71973/1-A 8270C SIM Benzo[a]anthracene 0.000193 0.00096 
MB 580-71973/1-A 8270C SIM Phenanthrene 0.000148 0.00074 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control sample/laboratory control sample duplicates (LCS/LCSD) were extracted and 
analyzed for all methods.  Values for the percent recovery (%R) and relative percent difference 
(RPD) were evaluated.  All %R and RPD were within the laboratory specific control limits.  
Laboratory accuracy and precision were acceptable. 

Matrix Spike Sample Analysis 

No matrix spike/matrix spike duplicate analysis was performed with this SDG.  Accuracy was 
assessed using the LCS/LCSD analyses. 
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Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this data set.  Precision was assessed using the 
LCS/LCSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-15-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
naphthalene was still present in the rinsate blank.  Because results for this analyte were present in 
the associated samples at concentrations greater than the 5x action level; no data were qualified. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J21603-1 

Sample ID Lab ID Date Collected 

21H-B-b 580-21603-1 09/15/2010 

21H-B-c 580-21603-2 09/15/2010 
 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21651-1 

(J21661-1 – Equipment Blank) 
# Samples: 4 Sample Start Date: 9/16/2010 Sample End Date: 9/16/2023 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

With the exception noted below, the samples were received within the advisory temperature 
range of 2 to 6C.  The laboratory noted all sample conditions on the sample receipt form. 

The laboratory received a sample cooler with the temperature slightly below the advisory control 
limit, at 1.2°C.  This outlier did not impact data quality and no qualifiers were required.  All 
discrepancies and reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-72125/1-A PAH 8270-SIM Benzo[a]anthracene 0.00108 0.0054 
MB 580-72125/1-A PAH 8270-SIM Benzo[a]pyrene 0.00229 0.01145 
MB 580-72125/1-A PAH 8270-SIM Benzo[g,h,i]perylene 0.00192 0.0096 
MB 580-72125/1-A PAH 8270-SIM Indeno[1,2,3-cd]pyrene 0.0016 0.008 
MB 580-72125/1-A PAH 8270-SIM Pyrene 0.000446 0.00223 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 
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Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R and RPD 
were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD samples were prepared using a sample from another data set, 
extracted in the same analytical batch as the samples from Lab Report J21651.  No data in this 
set were qualified based on those results. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-16-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, no 
target analytes were present in the rinsate blank. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in the 
sample, the MTEPH analyses was performed at a 8x dilution factor.  Due to this, the reported 
detection limit was greater than the specified PRDL for the C9-C18 Aliphatics.  However, all 
detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21651 

Sample ID Lab ID Date Collected 

24E-SS-a,b,c,d,e-Comp 580-21651-6 09/16/2010 
 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21656-1 

(J21661-1 – Equipment Blank) 
# Samples: 2 Sample Start Date: 9/16/2010 Sample End Date: 9/16/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/10/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

1 Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

√ Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated and/or results estimated based on method blank contamination.   

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

With the exception noted below, the samples were received within the advisory temperature 
range of 2 to 6C.  The laboratory noted all sample conditions on the sample receipt form. 

The laboratory received a sample cooler with the temperature below the advisory control limits.  
This outlier did not impact data quality and no qualifiers were required.  All discrepancies and 
reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blanks were analyzed at the appropriate frequency.  The following table summarizes the 
method blank contamination and action levels. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/Kg) = 5x 

MB 580-71876/1-A MTVPH Naphthalene 0.0201 0.1005 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LCSD) were extracted 
and analyzed for the MTVPH and lead methods.  Only LCS samples were extracted and 
analyzed for all other methods.  Values for the percent recovery (%R) and relative percent 
difference (RPD) were evaluated. With the following exception, all %R and RPD were within 
the laboratory specific control limits. 
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Method Analyte LCS %R LCSD %R 
Potential 

Bias 
MTVPH C9-C12 Aliphatics (adjusted) 136 -- High 

The LCSD %R value was within the control limits and C9-C12 Aliphatics were not detected in 
the associated sample; no qualification was required.  

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all methods 
except MTVPH.  The batched MS/MSD samples were prepared using a sample from another 
data set, extracted in the same analytical batch as the samples from Lab Report J21656.  No data 
in this set were qualified based on those results. 

For the MTVPH method, MS/MSD analyses were not performed.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate analysis was submitted for lead with this data set.  The RPD value 
was acceptable.  Sample duplicate analyses were not submitted for any other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this data set. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-16-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, no 
target analytes were present in the rinsate blank. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 
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Attachment 1: Sample Index – Lab Report: J21656-1 

Sample ID Lab ID Date Collected 

26F-SS-a,b,c,d,e-Comp 580-21656-6 09/16/2010 

26F-SS-a,b,c,d,e-VPH-Comp 580-21656-12 09/16/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21656-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

26F-SS-a,b,c,d,e-VPH-Comp 580-21656-12 MTVPH Naphthalene 0.040 mg/Kg J B U 7 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH     Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21658-1 

(J21661-1 – Equipment Blank) 
# Samples: 6 Sample Start Date: 9/16/2010 Sample End Date: 9/16/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/11/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Data were estimated based on laboratory matrix spike accuracy outliers. 

All other data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

With the exception noted below, samples were received within the advisory temperature range of 
2 to 6C.  The laboratory noted all sample conditions on the sample receipt form. 

The laboratory received one sample cooler with a temperature below the advisory control limits.  
This outlier did not impact data quality and no qualifiers were required.  All discrepancies and 
reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Benzo[a]anthracene was detected in the method blank as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-69810/1-A 8270C SIM Benzo[a]anthracene 0.000485 0.00242 

Surrogate Compound Recovery 

With the exception noted below, all percent recovery (%R) values for surrogates were within the 
project specified control limits. 

Method Sample Surrogate %R 
Potential 

Bias 
MTEPH_Screen BN-27G-SS-C 1-Chlorooctadecane 40 Low 

The sample was analyzed at a 20x dilution due to high analyte concentration.  As the low 
recovery was most likely due to the dilution factor, no qualifiers were issued. 
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Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead.  Only LCS were extracted and analyzed for all other methods  Values for 
the percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R and 
RPD were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  With the following exceptions, all %R and RPD were within the laboratory specific 
control limits.   

Method Analyte MS %R MSD %R 
Potential 

Bias 

MTEPH C9-C18 Aliphatics 0 0 Low 
Benzo(a)anthracene 57 -- -- 
Benz(a)pyrene 64 -- -- 
Benzo(b)fluoranthene 37 40 Low 
Benzo(g,h,i)perylene 52 43 Low 
Fluoranthene 42 41 Low 
Phenanthrene -- 62 -- 

PAH 8270-SIM 

Pyrene 49 48 Low 

MTEPH:  The 0% recovery values for the C9-C18 Aliphatics appears to be an artifact of reporting 
the results to the PRDL rather than a method detection limit.  Because of this, the C9-C18 
Aliphatics detection limit in the parent sample was estimated (UJ-8) rather than rejected. 

PAH 8270-SIM:  If the MS or MSD %R is within control, no qualifiers were applied.  If the 
MS/MSD %R indicate a potential low bias, the positive results and detection limits in the parent 
sample are estimated (J/UJ-8). 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this data set. 
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Associated Rinsate Blank Analysis 

Rinsate blank RX-9-16-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, no 
target analytes were present in the rinsate blank. 

Project Required Detection Limits 

MTEPH:  Based on the concentrations of Total EPH or non-target compound interferents present 
in the samples, all MTEPH analyses were performed at dilutions ranging from 2x to 20x.  Due to 
this, the reported detection limits were greater than the specified PRDL for the C11-C22 
Aromatics in Sample BN-27G-SS-3, and for the C9-C18 Aliphatics in all samples.  However, all 
detection limits were less than the ROD Screening Levels.  No action was taken. 

PAH 8270-SIM:  Based on the concentrations of the target analytes, Sample BN-27G-SS-3 was 
analyzed at a 10x dilution.  Due to this, the reported detection limit was greater than the specified 
PRDL for 2-methylnaphthalene.  However, the detection limit was less than all applicable  

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 

J21658-1 Page 4 of 6 EcoChem, Inc. 



Attachment 1: Sample Index – Lab Report: J21658-1 

Sample ID Lab ID Date Collected 

35D-SS-a,b,c,d,e-Comp 580-21658-6 09/16/2010 

34F-SS-a,b,c,d,e-Comp 580-21658-12 09/16/2010 

BN-27G-SS-a,b,d,e-Comp 580-21658-17 09/16/2010 

BN-27G-SS-C 580-21658-18 09/16/2010 

27G-SS-a,b,c,d,e-Comp 580-21658-19 09/16/2010 

24J-SS-a,b,c,d,e-Comp 580-21658-25 09/16/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21658-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

BN-27G-SS-C 580-21658-18 8270C SIM Benzo[b]fluoranthene 1.2 mg/Kg  J 8 

BN-27G-SS-C 580-21658-18 8270C SIM Benzo[g,h,i]perylene 0.69 mg/Kg  J 8 

BN-27G-SS-C 580-21658-18 8270C SIM Fluoranthene 1.3 mg/Kg  J 8 

BN-27G-SS-C 580-21658-18 8270C SIM Pyrene 1.2 mg/Kg  J 8 

27G-SS-a,b,c,d,e-Comp 580-21658-19 MTEPH C9-C18 Aliphatics  mg/Kg  UJ 8 
 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21703-1 

(J21661-1 – Equipment Blank) 
# Samples: 2 Sample Start Date: 9/15/2010 Sample End Date: 9/15/2011 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Benzo[a]anthracene was detected in the method blank as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-72149/1-A PAH 8270-SIM Benzo[a]anthracene 0.000485 0.002425 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead, and LCS were extracted and analyzed for all other methods.  Values for 
the percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R and 
RPD were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD samples were prepared using a sample from another data set, 
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extracted in the same analytical batch as the samples from Lab Report J21703.  No data in this 
set were qualified based on those results. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-15-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
naphthalene was still present in the rinsate blank.  Because results for this analyte were present in 
the associated samples at concentrations greater than the 5x action level, no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in both 
samples, the MTEPH analyses were performed at dilutions ranging from 2x to 4x.  Due to this, 
the reported detection limits were greater than the specified PRDL for the C9-C18 Aliphatics.  
However, all detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21703-1 

Sample ID Lab ID Date Collected 

21G-SS-a,b,c,d,e-Comp 580-21703-23 09/15/2010 

23H-SS-a,b,c,d,e-Comp 580-21703-24 09/15/2010 
 
  

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J21703-2 

(J21661-1 – Equipment Blank) 
# Samples: 2 Sample Start Date: 9/15/2010 Sample End Date: 9/15/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

1 Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Two target analytes were detected in the method blanks, as indicated in the following table.  The 
naphthalene result in Sample 10-SS7-1-Comp was less than the (5x) action limit; the result was 
qualified as not detected at the reported concentration (U-7).  No other data were qualified based 
on method blank contamination. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-72149/1-A PAH 8270-SIM Benzo[a]anthracene 0.00485 0.002425 
MB 580-71876/1-A MTVPH Naphthalene 0.0201 0.1005 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead and MTVPH.  Only LCS were extracted and analyzed for all other 
methods  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  With the following exception, all %R and RPD were within the laboratory specific 
control limits. 
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Method Analyte LCS %R LCSD %R 
Potential 

Bias 
MTVPH C9-C12 Aliphatic (adjusted) 136 -- High 

Since the LCSD %R value was acceptable, no action was taken. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all methods 
except MTVPH.  The batched MS/MSD were prepared using a sample from another data set, 
extracted in the same analytical batch as the samples from Lab Report J21703-2.  No data in this 
set were qualified based on those results. 

For the MTVPH method, MS/MSD analyses were not performed.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-9-15-10 (Report No. J21661-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
naphthalene was still present in the rinsate blank.  Because results for this analyte were present in 
the associated samples at concentrations greater than the 5x action level; no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Sample 
10-SS7-1-Comp, the MTEPH analysis was performed at a 8x dilution factor.  Due to this, the 
reported detection limit was greater than the specified PRDL for the C9-C18 Aliphatics.  
However, all detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J21703-2 

Sample ID Lab ID Date Collected 

10-SS7-1-Comp 580-21703-21 09/15/2010 

10-SS7-1-Comp-VPH 580-21703-22 09/15/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J21703-2 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10-SS7-1-Comp-VPH 580-21703-22 MTVPH Naphthalene 0.032 mg/Kg J B U 7 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen          Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22036-1 

(J22047-1 – Equipment Blank) 
# Samples: 1 Sample Start Date: 10/5/2010 Sample End Date: 10/5/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/11/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

The laboratory received the sample cooler with the temperature slightly below the advisory 2 to 
6C control limits, at 1°C.  This outlier did not impact data quality and no qualifiers were 
required.  All discrepancies and reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blanks were analyzed at the appropriate frequency.  The following table summarizes the 
method blank contamination and action levels. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/Kg) = 5x 

Benzo[a]anthracene 0.000217 0.001085 
Benzo(a)pyrene 0.00036 0.0018 
Benzo[b]fluoranthene 0.000215 0.001075 
Benzo[k]fluoranthene 0.00032 0.0016 
Dibenz(a,h)anthracene 0.000189 0.000945 

MB 580-73578/1-A PAH 

Indeno[1,2,3-cd]pyrene 0.00016 0.0008 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  All %R values were within the laboratory specific 
control limits.  Laboratory accuracy was acceptable. 
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Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  Laboratory accuracy and precision were acceptable. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this data set.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this data set. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-10-5-10 (Report No. J22047-1) was associated with the sample in this 
laboratory report.  No target analytes were detected in the rinsate blank. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

 

Attachment 1: Sample Index – Lab Report: J22036-1 

Sample ID Lab ID Date Collected 

10B-B-d,e-comp 580-22036-1 10/05/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22036-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10B-B-d,e-comp 580-22036-1 8270C SIM Benzo[a]pyrene .0013 mg/Kg B U 7 

10B-B-d,e-comp 580-22036-1 8270C SIM Dibenz(a,h)anthracene .00063 mg/Kg J B U 7 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22040-1 

(J22035 & J22047 - Equipment Blanks) 
# Samples: 11 Sample Start Date: 10/4/2010 Sample End Date: 10/5/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

2 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

One result was estimated based on surrogate compound accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

The laboratory received the sample cooler with the temperature below the advisory control limits 
of 2 to 6C, at 1ºC.  This outlier did not impact data quality and no qualifiers were required.  All 
discrepancies and reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-73292/1-A 8270 PAH-SIM Anthracene 0.00744 0.00372 
MB 580-73292/1-A 8270 PAH-SIM Phenanthrene 0.00154 0.0077 
MB 580-73292/1-A 8270 PAH-SIM Pyrene 0.00183 0.00915 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 

Method Sample Surrogate %R 
Potential 

Bias 

MTEPH_Screen 10B-SS-a,b,c-comp 1-chlorooctadecane 38 Low 
MTEPH_Screen 10B-SS-a,b,c-comp o-terphenyl 42 Low 
MTEPH 10B-SS-a,b,c-comp 1-chlorooctadecane 49 Low 
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For the MTEPH Screen analysis, since both surrogate %R values indicates a potential low bias, 
the positive result in the sample was estimated (J-13).  For the MTEPH analysis, since only one 
of the surrogate %R values was outside the control limits; no qualifiers were applied. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for MTVPH and lead.  Only LCS were extracted and analyzed for all other 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  All %R and RPD were within the laboratory specific control limits. 

Matrix Spike Sample Analysis 

Matrix spike samples/matrix spike duplicate (MS/MSD) samples were extracted and analyzed 
for all methods except MTVPH.  Values for the percent recovery (%R) and relative percent 
difference (RPD) were evaluated.  Laboratory accuracy and precision were acceptable. 

MS/MSD analyses were not performed with the MTVPH samples.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-4-10 (Report No. J22035-1) and RX-10-5-10 (Report No. J22047-1) were 
associated with the samples in this laboratory report.  No target analytes were detected in the 
rinsate blanks. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in all 
samples except 42G-SS-a,b,c,d,e-comp, the MTEPH analyses were performed at 2x dilution 
factors.  Due to this, the reported detection limits were greater than the specified PRDL for the 
C9-C18 Aliphatics.  However, all detection limits were less than the ROD Screening Levels.  No 
action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22040-1 

Sample ID Lab ID Date Collected 

47-G-SS-a,b,c,d,e-comp 580-22040-55 10/04/2010 

42E-SS-a,b,c,d,e-comp 580-22040-57 10/04/2010 

42F-SS-a,b,c,d,e-comp 580-22040-60 10/04/2010 

42G-SS-a,b,c,d,e-comp 580-22040-61 10/04/2010 

42G-SS-a,b,c,d,e-VPH-comp 580-22040-62 10/04/2010 

45G-SS-a,b,c,d,e-comp 580-22040-58 10/04/2010 

46H-SS-a,b,c,d,e-comp 580-22040-59 10/04/2010 

43D-SS-a,b,c,d,e-comp 580-22040-63 10/04/2010 

1B-SS-a,b,c,d,e-comp 580-22040-54 10/05/2010 

3B-SS-a,b,c,d,e-comp 580-22040-56 10/05/2010 

10B-SS-a,b,c-comp 580-22040-64 10/05/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22040-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

10B-SS-a,b,c-comp 580-22040-64 MTEPH_Screen Total EPH 330 mg/kg  J 13 
 

 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22061-1 

(J22047-1 & J22087-1 – Equipment Blanks) 
# Samples: 9 Sample Start Date: 10/5/2011 Sample End Date: 10/6/2011 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

1 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blanks were analyzed at the appropriate frequency.  The following table summarizes the 
method blank contamination and action levels. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-73578/1-A 8270 PAH-SIM Benzo[a]anthracene 0.000217 0.001085 
MB 580-73578/1-A 8270 PAH-SIM Benzo[a]pyrene 0.00036 0.0018 
MB 580-73578/1-A 8270 PAH-SIM Benzo[b]fluoranthene 0.000215 0.001075 
MB 580-73578/1-A 8270 PAH-SIM Benzo[k]fluoranthene 0.00032 0.0016 
MB 580-73578/1-A 8270 PAH-SIM Dibenz(a,h)anthracene 0.000189 0.000945 
MB 580-73578/1-A 8270 PAH-SIM Indeno[1,2,3-cd]pyrene 0.00016 0.0008 

Surrogate Compound Recovery 

With the exception noted below, all percent recovery (%R) values for surrogates were within the 
project specified control limits. 

Method Sample Surrogate %R Potential 
Bias 

MTEPH_Screen 28c-B-a 1-chlorooctadecane 37 Low 

Since the %R value of the o-terphenyl surrogate was within the required control limits; no 
qualifiers were applied. 

J22061-1 Page 2 of 5 EcoChem, Inc. 



Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J22061.  No data in this set were 
qualified based on those results. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
LCS/LCSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-5-10 (Report No. J22047-1) and RX-10-6-10 (Report No. J22087-1) were 
associated with the samples in this laboratory report.  After the rinsate blanks were qualified 
based on the associated method blank, acenaphthene was still present in RX-10-6-10.  Because 
results for this analyte were present in the associated samples at concentrations greater than the 
5x action level; no data were qualified. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22061-1 

Sample ID Lab ID Date Collected 

B-50B-B-e 580-22061-1 10/05/2010 

54A-B-a 580-22061-2 10/05/2010 

47B-B-d 580-22061-3 10/05/2010 

47B-B-e 580-22061-4 10/05/2010 

15B-B-d,e-comp 580-22061-5 10/05/2010 

28B-B-d,e-comp 580-22061-6 10/06/2010 

30B-B-d 580-22061-7 10/06/2010 

28C-B-a 580-22061-8 10/06/2010 

28C-B-b 580-22061-9 10/06/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22061-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

B-50B-B-e 580-22061-1 8270C SIM Benzo[a]pyrene 0.00053 mg/Kg J B U 7 

B-50B-B-e 580-22061-1 8270C SIM Benzo[k]fluoranthene 0.00069 mg/Kg J B U 7 

B-50B-B-e 580-22061-1 8270C SIM Indeno[1,2,3-cd]pyrene 0.00053 mg/Kg J B U 7 

54A-B-a 580-22061-2 8270C SIM Benzo[a]pyrene 0.0011 mg/Kg B U 7 

54A-B-a 580-22061-2 8270C SIM Benzo[k]fluoranthene 0.0014 mg/Kg B U 7 

54A-B-a 580-22061-2 8270C SIM Dibenz(a,h)anthracene 0.00057 mg/Kg J B U 7 

47B-B-e 580-22061-4 8270C SIM Benzo[a]pyrene 0.0017 mg/Kg B U 7 

47B-B-e 580-22061-4 8270C SIM Benzo[k]fluoranthene 0.0016 mg/Kg B U 7 

28B-B-d,e-comp 580-22061-6 8270C SIM Benzo[a]anthracene 0.00053 mg/Kg J B U 7 

28B-B-d,e-comp 580-22061-6 8270C SIM Benzo[a]pyrene 0.00051 mg/Kg J B U 7 

28B-B-d,e-comp 580-22061-6 8270C SIM Benzo[k]fluoranthene 0.00059 mg/Kg J B U 7 

28B-B-d,e-comp 580-22061-6 8270C SIM Indeno[1,2,3-cd]pyrene 0.00076 mg/Kg J B U 7 

30B-B-d 580-22061-7 8270C SIM Benzo[a]pyrene 0.00098 mg/Kg B U 7 

30B-B-d 580-22061-7 8270C SIM Benzo[k]fluoranthene 0.0013 mg/Kg B U 7 

30B-B-d 580-22061-7 8270C SIM Dibenz(a,h)anthracene 0.00037 mg/Kg J B U 7 

28C-B-b 580-22061-9 8270C SIM Benzo[a]pyrene 0.00057 mg/Kg J B U 7 

28C-B-b 580-22061-9 8270C SIM Benzo[k]fluoranthene 0.00084 mg/Kg B U 7 

28C-B-b 580-22061-9 8270C SIM Dibenz(a,h)anthracene 0.00025 mg/Kg J B U 7 
 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22063-1 

# Samples: 11 Sample Start Date: 10/5/2010 Sample End Date: 10/6/2010 
(J22047-1 & J22087-1 – Equipment Blanks) 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

2 Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Results were estimated due to surrogate accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

Anthracene 0.00744 0.00372 
Phenanthrene 0.00154 0.0077 MB 580-73292/1-A 

8270 PAH-SIM 

Pyrene 0.00183 0.00915 
Acenaphthene 0.000849 0.004245 
Anthracene 0.000442 0.00221 
Benzo[a]anthracene 0.000729 0.003645 
Benzo[k]fluoranthene 0.000682 0.00341 
Indeno[1,2,3-cd]pyrene 0.000675 0.003375 

MB 580-73643/1-A 8270 PAH SIM 

Phenanthrene 0.00107 0.00535 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 
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Method Sample Surrogate %R Potential 
Bias 

1-Chlorooctadecane 49 Low 15B-SS-a,b,c-comp 
o-Terphenyl 45 Low 
1-Chlorooctadecane 48 Low 

MTEHP_Screen 
54A-SS-b.c.d,e-comp 

o-Terphenyl 46 Low 

Since the surrogate %R values indicate a potential low bias, the results in the samples are 
estimated (J-13). 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for methods MTVPH and Lead, and LCS samples were extracted and analyzed for 
all other methods.  Values for the percent recovery (%R) and relative percent difference (RPD) 
were evaluated.  All %R and RPD were within the laboratory specific control limits.  Laboratory 
accuracy and precision were acceptable. 

Matrix Spike Sample Analysis 

Matrix spike samples (MS/MSD) were extracted and analyzed for the MTEPH Screen and 
MTEPH analyses using Sample 30C-SS-a,b,c,d,e-comp.  Values for %R and RPD were evaluated 
and were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Batched MS/MSD analyses were submitted for PAH-8270 SIM and lead.  The batched MS/MSD 
samples were prepared using a sample from another data set, extracted in the same analytical 
batch as the samples from Lab Report J22063.  No data in this set were qualified based on those 
results. 

MS/MSD analyses were not performed with the MTVPH samples.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this data set. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-5-10 (Report No. J22047-1) and RX-10-6-10 (Report No. J22087-1) were 
associated with the samples in this laboratory report.  After the rinsate blanks were qualified 
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based on the associated method blank, acenaphthene was still present in RX-10-6-10.  Because 
results for this analyte were present in the associated samples at concentrations greater than the 
5x action level; no data were qualified. 

Project Required Detection Limits 

All project required detection limits (PRDL) were met. 

Compound Quantitation 

All results were greater than the PRDL. 
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Attachment 1: Sample Index – Lab Report: J22063-1 

Sample ID Lab ID Date Collected 

30B-SS-a,b,c,e-comp 580-22063-1 10/06/2010 

30C-SS-a,b,c,d,e-comp 580-22063-2 10/06/2010 

30C-SS-a,b,c,d,e-VPH-comp 580-22063-33 10/06/2010 

28C-SS-c,d,e-comp 580-22063-34 10/06/2010 

28B-SS-a,b,c-comp 580-22063-35 10/06/2010 

53C-SS-a,b,c,d,e-comp 580-22063-36 10/06/2010 

15B-SS-a,b,c-comp 580-22063-37 10/05/2010 

47B-SS-a,b,c-comp 580-22063-38 10/05/2010 

54A-SS-b,c,d,e-comp 580-22063-39 10/05/2010 

B-50B-SS-a,b,c,d-comp 580-22063-40 10/05/2010 

53C-SS-a,b,c,d,e-VPH-comp 580-22063-46 10/06/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22063-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

15B-SS-a,b,c-comp 580-22063-37 MTEPH_Screen Total EPH 1100 mg/Kg  J 13 

54A-SS-b,c,d,e-comp 580-22063-39 MTEPH_Screen Total EPH 200 mg/Kg  J 13 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22076-1 

(J22087-1 – Equipment Blank) 
# Samples: 2 Sample Start Date: 10/6/2010 Sample End Date: 10/6/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

2 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated and/or results were estimated based on method blank 
contamination.  Results were also estimated based on surrogate compound accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
Qualified data are summarized in Attachment 2. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-73578/1-A PAH 8270-SIM Benzo[a]anthracene 0.000217 0.001085 
MB 580-73578/1-A PAH 8270-SIM Benzo[a]pyrene 0.00036 0.0018 
MB 580-73578/1-A PAH 8270-SIM Benzo[b]fluoranthene 0.000215 0.001075 
MB 580-73578/1-A PAH 8270-SIM Benzo[k]fluoranthene 0.00032 0.0016 
MB 580-73578/1-A PAH 8270-SIM Dibenz(a,h)anthracene 0.000189 0.000945 
MB 580-73578/1-A PAH 8270-SIM Indeno[1,2,3-cd]pyrene 0.00016 0.0008 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 

Method Sample Surrogate 
%R 

Potential 
Bias 

MTEPH_Screen 22C-B-d 1-chlorooctadecane 38 Low 
MTEPH_Screen 22C-B-d o-terphenyl 40 Low 
MTEPH 22C-B-d 1-chlorooctadecane 40 Low 
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For the MTEPH screen analysis, since both surrogate %R values indicate a potential low bias, 
the positive result in the sample was estimated (J-13).  For the MTEPH analysis, since the %R 
value for o-terphenyl was within the required control limits; no qualifiers were applied. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J22076.  No data in this set were 
qualified based on those results. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-10-6-10 (Report No. J22087-1) was associated with the samples in this 
laboratory report.  After the rinsate blank was qualified based on the associated method blank, 
acenaphthene was still present in the blank.  Because results for this analyte were present in the 
associated samples at concentrations greater than the 5x action level; no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Sample 
22C-B-d, the MTEPH and PAH-8270 SIM analyses were performed at 4x and 5x dilution 
factors.  Due to this, the reported detection limits were greater than the specified PRDL for the 
C9-C18 Aliphatics and for dibenz(a,h)anthracene.  However, all detection limits were less than 
all applicable screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22076-1 

Sample ID Lab ID Date Collected 

22B-B-e 580-22076-1 10/06/2010 

22C-B-d 580-22076-2 10/06/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22076-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

22B-B-e 580-22076-1 8270C SIM Benzo[a]pyrene 0.00087 mg/Kg B U 7 

22B-B-e 580-22076-1 8270C SIM Dibenz(a,h)anthracene 0.00053 mg/Kg J B U 7 

22C-B-d 580-22076-2 MTEPH_Screen Total EPH 2200 mg/Kg  J 13 
 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22078-1 

(JJ22087-1 & J22158-1 – Equipment Blanks) 
# Samples: 9 Sample Start Date: 10/6/2010 Sample End Date: 10/7/2010 

Sampling and Analysis Plan:  
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 

Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times √ Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

2 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Data were estimated due to surrogate recovery outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blank as indicated in the following table.  
However, as all sample concentrations were greater than the action levels, no results required 
qualification. 

Blank ID Method Analyte Result (mg/kg) 
Action Limits 
(mg/kg) = 5x 

Acenaphthene 0.000849 0.004245 
Anthracene 0.000442 0.00221 
Benzo[a]anthracene 0.000729 0.003645 
Benzo[k]fluoranthene 0.000682 0.00341 
Indeno[1,2,3-cd]pyrene 0.000675 0.003375 

MB 580-73643/1-A 8270C SIM  

Phenanathrene 0.00107 0.00535 

Surrogate Compound Recovery 

With the exceptions noted below, all percent recovery (%R) values for surrogates were within 
the project specified control limits. 
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Method Sample Surrogate %R 
Potential 

Bias 
1-Chlorooctadecane 44 Low 24D-SS-a,b,d,e-BN 
o-Terphenyl 49 Low 
1-Chlorooctadecane 34 Low 

MTEPH_Screen 
24D-SS-c-BN 

o-Terphenyl 44 Low 
23D-SS-a,b,c,d,e-comp 1-Chlorooctadecane 44 Low MTEPH 
24D-SS-c-BN 1-Chlorooctadecane 46 Low 

If both surrogate %R values indicates a potential low bias, all positive results and/or detection 
limits in the samples were estimated (J/UJ-13).  If one of the surrogate %R values was within the 
control limits; no qualifiers were applied. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead, and LCS samples were extracted and analyzed for all other methods.  
Values for the percent recovery (%R) and relative percent difference (RPD) were evaluated.  All 
%R and RPD values were within the laboratory specific control limits.  Laboratory accuracy and 
precision were acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J22078.  No data in this set were 
qualified based on those results. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 17C-SS-a,b,c,d,e-comp Duplicate Sample: D-10-7-10-a,b,c,d,e-comp 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL.  All values for RPD or calculated difference were within the control limits  

J22078-1 Page 3 of 6 EcoChem, Inc. 



Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-6-10 (Report No. J22087-1) and RX-10-7-10 (Report No. J22158-1) were 
associated with the samples in this laboratory report.  After the rinsate blanks were qualified 
based on the associated method blank, acenaphthene was still present in both blanks.  Because 
results for this analyte were present in the associated samples at concentrations greater than the 
5x action level; no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in all 
samples, the MTEPH analyses were performed at dilutions ranging from 2x to 4x.  Due to this, 
the reported detection limits were greater than the specified PRDL for the C9-C18 Aliphatics.  
However, all detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The fluoranthene result reported for Sample 24D-SS-a,b,d,e-BN was greater than the instrument 
calibration range.  The laboratory was contacted and re-submitted the fluoranthene result from 
the 10x dilution analysis.  The fluoranthene result was within the calibration range; no further 
action was necessary. 
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Attachment 1: Sample Index – Lab Report: J22078-1 

Sample ID Lab ID Date Collected 

24D-SS-a,b,c,d,e-comp 580-22078-1 10/07/2010 

24D-SS-c-BN 580-22078-11 10/07/2010 

19C-SS-a,b,c,d,e-comp 580-22078-35 10/07/2010 

24D-SS-a,b,d,e-BN 580-22078-36 10/07/2010 

D-10-7-10-a,b,c,d,e-comp 580-22078-37 10/07/2010 

17C-SS-a,b,c,d,e-comp 580-22078-38 10/07/2010 

23D-SS-a,b,c,d,e-comp 580-22078-39 10/07/2010 

22C-SS-a,b,c,e-comp 580-22078-40 10/06/2010 

22B-SS-a,b,c,d-comp 580-22078-41 10/06/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22078-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

24D-SS-c-BN 580-22078-11 MTEPH_Screen Total EPH 1400 mg/Kg  J 13 

24D-SS-a,b,d,e-BN 580-22078-36 MTEPH_Screen Total EPH 360 mg/Kg  J 13 
 

 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22113-1 

(J22158-1 & J22136-1 – Equipment Blanks) 
# Samples: 10 Sample Start Date: 10/7/2010 Sample End Date: 10/8/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

1 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated and/or results were estimated based on method blank 
contamination.  Results were also estimated based on surrogate compound and laboratory matrix 
spike accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
Except for acenaphthene in Sample 43C-SS-a,b,c,d,e-comp, all sample results were greater than 
the action level.  Qualified data are summarized in Attachment 2. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-73643/1-A PAH 8270-SIM Acenaphthene 0.000849 0.004245 
MB 580-73643/1-A PAH 8270-SIM Anthracene 0.000442 0.00221 
MB 580-73643/1-A PAH 8270-SIM Benzo[a]anthracene 0.000729 0.003645 
MB 580-73643/1-A PAH 8270-SIM Benzo[k]fluoranthene 0.000682 0.00341 
MB 580-73643/1-A PAH 8270-SIM Indeno[1,2,3-cd]pyrene 0.000675 0.003375 
MB 580-73643/1-A PAH 8270-SIM Phenanthrene 0.00107 0.00535 

Surrogate Compound Recovery 

With the exception noted below, all percent recovery (%R) values for surrogates were within the 
project specified control limits. 

Method Sample Surrogate %R Potential Bias 

PAH 8270-SIM 45C-SS-a,b,c,d,e-comp Nitrobenzene-d5 145 High 

Since only one (of three) surrogate %R values is outside the control limits; no data were qualified. 
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Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead, and LCS were extracted and analyzed for all other methods.  The %R and 
relative percent difference (RPD) values were evaluated.  All %R and RPD were within the 
laboratory specific control limits.  Laboratory accuracy and precision were acceptable. 

Matrix Spike Sample Analysis 

Sample 34C-SS-a,b,c,d,e-comp was used for the matrix spike/matrix spike duplicate samples 
(MS/MSD) all methods except MTVPH and lead.  The %R and RPD values were evaluated.  
With the following exceptions, all %R and RPD values were within the control limits. 

Method Analyte MS %R MSD %R Potential Bias 

MTEPH C9-C18 Aliphatics 8 37 Low 
PAH 8270-SIM Benzo[g,h,i]perylene 51 55 Low 

The positive results in the parent sample were estimated (J-8) based on the potential low bias. 

Batched MS/MSD analyses were also submitted for all methods.  The batched MS/MSD were 
prepared using a sample from another data set, extracted in the same analytical batch as the 
samples from Lab Report J22113.  No data in this set were qualified based on those results. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

No field duplicate samples were extracted and analyzed with this analytical batch. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-7-10 (Report No. J22158-1) and RX-10-8-10 (Report No. J22136-1) were 
associated with the samples in this laboratory report.  After the rinsate blanks were qualified 
based on the associated method blank, acenaphthene was still present in RX-10-7-10.  Because 
results for this analyte were present in the associated samples at concentrations greater than the 
5x action level; no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in all 
samples, the MTEPH analyses were performed at 2x dilution factors.  Due to this, the reported 
detection limits were greater than the specified PRDL for the C9-C18 Aliphatics in Samples 
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38C-SS-a,b,c,d,e-comp and 36D-SS-a,b,c,d,e-comp.  However, all detection limits were less than 
the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22113-1 

Sample ID Lab ID Date Collected 

34C-SS-a,b,c,d,e-comp 580-22113-26 10/07/2010 

36C-SS-a,b,c,d,e-comp 580-22113-27 10/07/2010 

43C-SS-a,b,c,d,e-comp 580-22113-38 10/08/2010 

45C-SS-a,b,c,d,e-comp 580-22113-39 10/08/2010 

38C-SS-a,b,c,d,e-comp 580-22113-40 10/08/2010 

36D-SS-a,b,c,d,e-comp 580-22113-41 10/08/2010 

31D-SS-a,b,c,d,e-comp 580-22113-42 10/08/2010 

32C-SS-a,b,c,d,e-comp 580-22113-43 10/07/2010 

32C-SS-a,b,c,d,e-VPH-comp 580-22113-44 10/07/2010 

31D-SS-a,b,c,d,e-VPH-comp 580-22113-50 10/08/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22113-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

34C-SS-a,b,c,d,e-comp 580-22113-26 MTEPH C9-C18 Aliphatics 47 mg/Kg  J 8 

43C-SS-a,b,c,d,e-comp 580-22113-38 8270C SIM Acenaphthene 0.0033 mg/Kg J B U 7 

32C-SS-a,b,c,d,e-comp 580-22113-43 8270C SIM Benzo[g,h,i]perylene 0.030 mg/Kg  J 8 
 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
8 Matrix Spike(MS & MSD) Recoveries 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22165-1 

(J22136-1 & J22173-1 – Equipment Blanks) 
# Samples: 23 Sample Start Date: 10/8/2010 Sample End Date: 10/11/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/15/2011 

Validated By: Dorothy Kerlin, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt √ Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) 1 Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Data were estimated due to matrix spike/matrix spike duplicate accuracy and precision outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
All sample concentrations were greater than the action level; no qualification was required. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

Pyrene 0.000470 0.00235 
Benzo[g,h,i]perylene 0.000869 0.00435 
Benzo[a]anthracene 0.00160 0.00800 
Benzo[k]fluoranthene 0.00139 0.00695 
Indeno[1,2,3-cd]pyrene 0.000990 0.00495 

MB 580-73650/1-A PAH 8270-SIM 

Benzo[b]fluoranthene 0.00119 0.00595 
Benzo[a]pyrene 0.00129 0.00645 
Pyrene 0.00199 0.00995 MB 580-73850/1-A PAH 8270-SIM 
Fluoranthene 0.000492 0.00246 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LSCD) were extracted 
and analyzed for lead, and LCS were extracted and analyzed for all other methods.  The %R and 
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relative percent difference (RPD) values were evaluated.  All %R and RPD were within the 
laboratory specific control limits.  Laboratory accuracy and precision were acceptable. 

Matrix Spike Sample Analysis 

Matrix spike/matrix spike duplicate (MS/MSD) samples were extracted and analyzed for all 
methods.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  With the following exceptions, all %R values were within the laboratory specific 
control limits. 

Method Sample ID Analyte MS %R MSD %R 
Potential 

Bias 
6010B 11E-SS-a,b,c,d,e-comp Lead 49 59 Low 

2-Methylnapthalene 126 -- High 
Fluoranthene 143 -- High PAH 8270C-SIM 44A-SS-a,b,c,d,e-comp 
Pyrene 145 -- High 
Chrysene -- 133 High 
Fluoranthene -- 147 High PAH 8270C-SIM F16F-SS-a,b,c,d,e-comp 
Phenanthrene -- 136 High 

For lead, since the MS/MSD %R values indicate a potential low bias, the results in the associated 
samples were estimated (J-8).  For the other recovery outliers, since either the MS or MSD %R 
value is within control; no qualifiers were applied. 

Batched MS/MSD analyses were also submitted for all methods.  The batched MS/MSD were 
prepared using a sample from another data set, extracted in the same analytical batch as the 
samples from Lab Report J22165.  No data in this set were qualified based on those results. 

With the exception noted below, all RPD values were less than the laboratory control limit. 

Method Analyte RPD 
PAH 8270C-SIM Phenanthrene 32 

The result for this compound was estimated (J-9) in the parent sample. 

Laboratory Duplicate Sample Analysis 

Sample 11E-SS-a,b,c,d,e-comp was digested and analyzed in duplicate for lead.  The RPD value 
was less than the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 35A-SS-a,b,c,d,e-comp Duplicate Sample: D-10-10-10-a,b,d,e-comp 
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Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL. 

The 2-methylnaphthalene (87.5%) and benzo(a)anthracene (53.3%) RPD values were greater 
than the 50% control limit.  No data were qualified based on field duplicate precision outliers.  
Users of the data should consider the impact of field precision on the reported results.  All other 
RPD and/or difference values were acceptable. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-8-10, RX-10-9-10, RX-10-10-10 (Report No. J22136-1) and RX-10-11-10 
(Report No. J22173-1) were associated with the samples in this laboratory report.  No target 
analytes were detected in the rinsate blanks. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in all 
samples, the MTEPH analyses were performed at dilution factors ranging from 2x to 4x.  Due to 
this, the reported detection limits were greater than the specified PRDL for the C9-C18 
Aliphatics in all samples and C11-C22 Aromatics in five samples.  However, all detection limits 
were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory applied a J-flag to all results between the PRDL and the method detection limit 
(MDL). 

J22165-1 Page 4 of 6 EcoChem, Inc. 



Attachment 1: Sample Index – Lab Report: J22165-1 

Sample ID Lab ID Date Collected 

11E-SS-a,b,c,d,e-comp 580-22165-116 10/11/2010 

44A-SS-a,b,c,d,e-comp 580-22165-117 10/11/2010 

58AA-SS-a,b,c,d,e-comp 580-22165-118 10/11/2010 

58B-SS-a,b,c,d,e-comp 580-22165-119 10/11/2010 

60B-SS-a,b,c,d,e-comp 580-22165-120 10/11/2010 

61A-SS-a,b,c,d,e-comp 580-22165-121 10/11/2010 

61AA-SS-a,b,c,d,e-comp 580-22165-122 10/11/2010 

27A-SS-a,b,c,d,e-comp 580-22165-123 10/9/2010 

28A-SS-a,b,c,d,e-comp 580-22165-124 10/9/2010 

30A-SS-a,b,c,d,e-comp 580-22165-125 10/10/2010 

34A-SS-a,b,c,d,e-comp 580-22165-126 10/10/2010 

35A-SS-a,b,c,d,e-comp 580-22165-127 10/10/2010 

39A-SS-a,b,c,d,e-comp 580-22165-128 10/10/2010 

41A-SS-a,b,c,d,e-comp 580-22165-129 10/10/2010 

43A-SS-a,b,c,d,e-comp 580-22165-130 10/10/2010 

13D-SS-a,b,c,d,e-comp 580-22165-131 10/8/2010 

15A-SS-a,b,c,d,e-comp 580-22165-132 10/9/2010 

17A-SS-a,b,c,d,e-comp 580-22165-133 10/9/2010 

19A-SS-a,b,c,d,e-comp 580-22165-134 10/9/2010 

24A-SS-a,b,c,d,e-comp 580-22165-135 10/9/2010 

F16F-SS-a,b,c,d,e-comp 580-22165-136 10/8/2010 

F17F-SS-a,b,c,d,e-comp 580-22165-137 10/8/2010 

D10-10-10-a,b,c,d,e-comp 580-22165-138 10/10/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22165-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

11E-SS-a,b,c,d,e-comp 
(Lab duplicate sample) 580-22165-116 6010B Lead 56.8 mg/Kg  J 8 

11E-SS-a,b,c,d,e-comp 580-22165-116 6010B Lead 54 mg/Kg  J 8 

28A-SS-a,b,c,d,e-comp 580-22165-124 6010B Lead 180 mg/Kg  J 8 

35A-SS-a,b,c,d,e-comp 580-22165-127 6010B Lead 120 mg/Kg  J 8 

41A-SS-a,b,c,d,e-comp 580-22165-129 6010B Lead 98 mg/Kg  J 8 

13D-SS-a,b,c,d,e-comp 580-22165-131 6010B Lead 690 mg/Kg  J 8 

15A-SS-a,b,c,d,e-comp 580-22165-132 6010B Lead 76 mg/Kg  J 8 

19A-SS-a,b,c,d,e-comp 580-22165-134 6010B Lead 42 mg/Kg  J 8 

24A-SS-a,b,c,d,e-comp 580-22165-135 6010B Lead 250 mg/Kg  J 8 

F16F-SS-a,b,c,d,e-comp 580-22165-136 6010B Lead 85 mg/Kg  J 8 

F16F-SS-a,b,c,d,e-comp 580-22165-136 8270C SIM Phenanthrene 0.13 mg/Kg  J 9 

D10-10-10-a,b,c,d,e-comp 580-22165-138 6010B Lead 120 mg/Kg  J 8 
 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
9 Precision (all replicates) 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  Lead    Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22203-1 

(J22180-1 – Equipment Blank) 
# Samples: 5 Sample Start Date: 10/12/2010 Sample End Date: 10/12/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

1 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Results were estimated based on MS/MSD accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

The laboratory received the sample cooler with the temperature below the advisory control limits 
at 0.6°C.  This outlier did not impact data quality and no qualifiers were required.  The 
laboratory noted all sample conditions on the sample receipt form and all discrepancies and 
reconciliation were discussed in the analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Two target analytes were detected in the method blank as indicated in the following table; 
however no results required qualification. 

Blank ID Method Analyte 
Result (mg/Kg) 

Action Limits 
(mg/kg) = 5x 

MB 580-73850/1-A MB 580-73850/1-A Fluoranthene 0.000492 0.00246 
MB 580-73850/1-A MB 580-73850/1-A Pyrene 0.00199 0.00995 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LCSD) were extracted 
and analyzed for lead, and LCS samples were extracted and analyzed for all other methods.  
Values for the percent recovery (%R) and relative percent difference (RPD) were evaluated.  All 
%R and RPD were within the laboratory specific control limits.  Laboratory accuracy and 
precision were acceptable. 
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Matrix Spike Sample Analysis 

For the MTEPH Screen and MTEPH analyses, matrix spike/matrix spike duplicate (MS/MSD) 
samples were extracted and analyzed using Sample 9C-SS-a,b,c,d,e-comp.  Values for the 
percent recovery (%R) and relative percent difference (RPD) were evaluated.  With the 
following exceptions, all %R and RPD were within the laboratory specific control limits. 

Method Analyte MS %R MSD %R 
Potential 

Bias 
MTEPH_Screen Total EPH 21 12 Low 
MTEPH_Screen C19-C36 Aliphatics -20 -35 Low 
MTEPH C19-C36 Aliphatics -22 -21 Low 
MTEPH C11-C22 Aromatics -- 44 NA 
MTEPH C9-C18 Aliphatics 0 0 Low 
MTEPH Total EPH 35 25 Low 
SW6010B Lead 49 59 Low 

The 0% recovery values for the C9-C18 Aliphatics and the negative recovery values appear to be 
an artifact of reporting the results to the PRDL rather than a method detection limit.  Because of 
this, the C9-C18 Aliphatics detection limit in the parent sample was estimated (UJ-8) rather than 
rejected.  For the other MS/MSD %R outliers, the positive results in the parent sample were 
estimated (J-8). 

For the C11-C22 Aromatics, since the MS %R value was acceptable, no action was taken. 

For the 6010B data, although the outliers are for a batch QC sample, for metals data qualifiers 
are issued to all samples within a prep batch, rather than just the parent sample.  Therefore, the 
lead results were estimated (J-8) for all samples in preparation batch 580-74447.  Qualified data 
are summarized in Attachment 2. 

Batched MS/MSD analyses were submitted for the PAH-8270 SIM analyses.  The batched 
MS/MSD were prepared using a sample from another data set, extracted in the same analytical 
batch as the samples from Lab Report J22203.  No data in this set were qualified based on those 
results. 

For the MTVPH method, MS/MSD analyses were not performed.  Precision and accuracy were 
evaluated using the LCS/LCSD analyses. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 
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Field Duplicate Sample Analysis 

Field duplicate sample D-10-12-10-a,b,c,d,e-comp was extracted and analyzed with this 
analytical batch.  The parent sample (F-15C-SS-a,b,c,d,e-comp) was extracted and analyzed in 
J22208-1.  Please see the validation report for J22208-1 for a discussion of field duplicate 
results. 

Associated Rinsate Blank Analysis 

Rinsate blank RX-10-12-10 (Report No. J22180-1) was associated with the samples in this 
laboratory report.  No target analytes were detected in the rinsate blank. 

Project Required Detection Limits 

Based on the concentration of Total EPH or non-target compound interferents present in Sample 
9C-SS-a,b,c,d,e-comp, the MTEPH analysis was performed at a 2x dilution factor.  Due to this, 
the reported detection limit was greater than the specified PRDL for the C9-C18 Aliphatics.  
However, all detection limits were less than the ROD Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22203-1 

Sample ID Lab ID Date Collected 

9C-SS-a,b,c,d,e-comp 580-22203-26 10/12/2010 

11C-SS-a,b,c,d,e-comp 580-22203-27 10/12/2010 

D-10-12-10-a,b,c,d,e-comp 580-22203-28 10/12/2010 

12C-SS-a,b,c,d,e-comp 580-22203-29 10/12/2010 

7C-SS-a,b,c,d,e-comp 580-22203-30 10/12/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22203-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

9C-SS-a,b,c,d,e-comp 580-22203-26 MTEPH C19-C36 Aliphatics 120 mg/Kg  J 8 

9C-SS-a,b,c,d,e-comp 580-22203-26 MTEPH C9-C18 Aliphatics ND mg/Kg  UJ 8 

9C-SS-a,b,c,d,e-comp 580-22203-26 MTEPH_Screen Total EPH 210 mg/Kg  J 8 

9C-SS-a,b,c,d,e-comp 580-22203-26 MTEPH Total EPH 160 mg/Kg  J 8 

9C-SS-a,b,c,d,e-comp 580-22203-26 SW6010B Lead 170 mg/Kg  J 8 
 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

8 Matrix Spike(MS & MSD) Recoveries 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH       Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22208-1 

(J22180-1 – Equipment Blanks) 
# Samples: 4 Sample Start Date: 10/12/2011 Sample End Date: 10/13/2011 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/16/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met. 

J22208-1 Page 1 of 5 EcoChem, Inc. 



Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Two target analytes were detected in the method blank, as indicated in the following table.  
Qualified data are summarized in Attachment 2. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

580-74124/1-A PAH 8270-SIM Fluoranthene 0.000492 0.00246 
580-74124/1-A PAH 8270-SIM Pyrene 0.00199 0.00995 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) were evaluated.  Laboratory accuracy was acceptable. 

Matrix Spike Sample Analysis 

Batched matrix spike/matrix spike duplicate (MS/MSD) analyses were submitted for all 
methods.  The batched MS/MSD were prepared using a sample from another data set, extracted 
in the same analytical batch as the samples from Lab Report J22208.  No data in this set were 
qualified based on those results. 
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Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this SDG.  Precision was assessed using the 
MS/MSD analyses. 

Field Duplicate Sample Analysis 

Field duplicate sample D-10-12-10-a,b,c,d,e-comp was extracted and analyzed with the samples 
in report J22203-1.  The parent sample (F-15C-SS-a,b,c,d,e-comp) was extracted and analyzed in 
this analytical batch.   

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL.  

MTEPH-screen:  The RPD value for total EPH was greater than 50%. 

MTEPH:  Sample D10-12-10-a,b,c,d,e-comp was not analyzed for MTEPH because the result for 
the MTEPH-screen analysis was below the concentration requirement for the laboratory to perform 
the MTEPH method.   Precision could not be evaluated for the MTEPH results. 

PAH 8270-SIM:  The RPD values were greater than 50% for 14 of the 17 target analytes. 

No data were qualified based on field duplicate precision outliers.  Users of the data should 
consider the impact of field precision on the reported results. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-10-12-10 and RX-10-13-10 (Report No. J22180-1) were associated with the 
samples in this laboratory report.  No target analytes were detected in the rinsate blanks. 

Project Required Detection Limits 

Based on the concentration of Total EPH, other target analytes, or non-target compound 
interferents present, the analyses for Samples 39F-SS-a,b,c,d,e-comp, 5C-SS-a,b,c,d,e-comp, and 
F-15C-SS-a,b,c,d,e-comp were performed at dilutions ranging from 2x to 10x.  Due to this, the 
reported detection limits were greater than the specified PRDL for several analytes.  However, 
all detection limits were less than all applicable Screening Levels.  No action was taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22208-1 

Sample ID Lab ID Date Collected 

F-15C-SS-a,b,c,d,e-comp 580-22208-6 10/12/2010 

39F-SS-a,b,c,d,e-comp 580-22208-17 10/13/2010 

48C-SS-a,b,c,d,e-comp 580-22208-18 10/13/2010 

5C-SS-a,b,c,d,e-comp 580-22208-19 10/13/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22208-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

39F-SS-a,b,c,d,e-comp 580-22208-17 8270C SIM Pyrene 0.069 mg/Kg B U 7 
 

 

 

 

 

 

 

 

 

 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  MTEPH-Screen  MTEPH  MTVPH  Lead-6010 Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J22871-1 

(J22840-1 – Equipment Blanks) 
# Samples: 36 Sample Start Date: 11/8/2010 Sample End Date: 11/9/2010 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/17/2011 

Validated By: Ben Frans, EcoChem, Inc. Reviewed By: Christina Mott, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

√ Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

2 Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

2 Laboratory Control Sample Analysis (LCS/LCSD) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analysis (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

Detection limits were elevated based on method blank contamination.  Results were also 
estimated based on laboratory control sample and matrix spike sample accuracy outliers. 

All data, as qualified, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

To assess the impact of each blank contaminant on the reported sample results, an action level is 
established at 5x the concentration detected in the blank (10x for common laboratory 
contaminants).  If a contaminant is detected in an associated field sample and the concentration is 
less than the action level, the result is qualified U-7 at the reported concentration to indicate an 
elevation of the detection limit.  No action is taken if the sample result is greater than the action 
level, or for non-detected results. 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
Various target analytes were detected in the method blanks as indicated in the following table.  
Qualified data are summarized in Attachment 2. 

Blank ID Method Analyte Result (mg/Kg) 
Action Limits 
(mg/kg) = 5x 

MB 580-76014/1-A 8270C SIM Pyrene 0.000332 0.00166 
MB 580-76108/1-A 8270C SIM Pyrene 0.00049 0.00245 
MB 580-75681/1-A MTVPH Naphthalene 0.0262 0.131 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples/laboratory control sample duplicates (LCS/LCSD) were extracted 
and analyzed for lead, and LCS samples were extracted and analyzed for all other methods.  
Values for the percent recovery (%R) and relative percent difference (RPD) were evaluated.  
With the following exception, all %R and RPD were within the laboratory specific control limits. 

Method Batch Analyte LCS %R 
Potential 

Bias 
PAH 8270-SIM 580-76108 Benzo[g,h,i]perylene 54 Low 

J22871-1 Page 2 of 6 EcoChem, Inc. 



Since the LCS %R value indicates a potential low bias, all benzo(g,h,i)perylene positive results 
and detection limits were estimated (J/UJ-10) for samples in preparation batch 580-76108.  
Qualified data are summarized in Attachment 2. 

Matrix Spike Sample Analysis 

For the MTVPH and MTEPH Screen analyses, matrix spike samples (MS/MSD) were extracted 
and analyzed using the samples from this data set.  Values for the percent recovery (%R) and 
relative percent difference (RPD) were evaluated.  With the following exceptions, all %R and 
RPD values were within the laboratory specific control limits. 

Method Sample ID Analyte MS %R MSD %R 
Potential 

Bias 
MTVPH 30C-SS-a-VPH-1.5 C5-C8 Aliphatics 155 -- NA 
6010B Batch 580-76153 QC Lead 70 75 Low 

For the MTVPH data, since the MSD %R value was acceptable, no action was taken. 

For the 6010B data, although the outliers are for a batch QC sample, for metals data qualifiers 
are issued to all samples within a prep batch, rather than just the parent sample.  Therefore, the 
lead results were estimated (J-8) for all samples in preparation batch 580-76153.  Qualified data 
are summarized in Attachment 2. 

Batched MS/MSD analyses were submitted for the MTEPH and PAH-8270 SIM analyses.  The 
batched MS/MSD samples were prepared using a sample from another data set, extracted in the 
same analytical batch as the samples from Lab Report J22871.  No data in this set were qualified 
based on those results. 

Laboratory Duplicate Sample Analysis 

A batched sample duplicate was extracted and analyzed for lead.  The RPD value was less than 
the laboratory control limit. 

No sample duplicate analysis was performed with this data set for the other methods. 

Field Duplicate Sample Analysis 

Three field duplicate samples were extracted and analyzed with this analytical batch. 

Parent Sample: 10-SS8-3-1.5 Duplicate Sample: D1-11-9-10 

Parent Sample: 12C-SS-e-1.5 Duplicate Sample: D-11-8-10 

Parent Sample: 42E-SS-b-1.5 Duplicate Sample: D2-11-9-10 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
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than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL. 

MTEPH-screen:  The RPD value for Total EPH was greater than the control limit for duplicate 
pairs 12C-SS-E-1.5 and D-11-8-10. 

PAH 8270-SIM:   Both RPD values for benzo[g,h,i]perylene were greater than the control limit for  
duplicate pairs 10-SS8-3-1.5 and D1-11-9-10 and 42E-SS-b-1.5 and D2-11-9-10. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-11-8-10 and RX-11-9-10 (Report No. J22840-10) were associated with the 
samples in this laboratory report.  After the rinsate blanks were qualified based on the associated 
method blank, toluene and acenaphthene were still present in RX-11-9-10.  Because results for 
these analytes were present in the associated samples at concentrations greater than the 5x action 
level; no data were qualified. 

Project Required Detection Limits 

Based on the concentrations of Total EPH or non-target compound interferents present in Sample 
10-SS3-5-1.5, the MTEPH analysis was performed at a 4x dilution factor.  Due to this, the 
reported detection limit was greater than the specified PRDL for the C9-C18 Aliphatics non-
detects.  However, all detection limits were less than the ROD Screening Levels.  No action was 
taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J22871-1 

Sample ID Lab ID Date Collected 

5C-SS-c-1.5 580-22871-1 11/08/2010 
7C-SS-c-1.5 580-22871-2 11/08/2010 
11C-SS-d-1.5 580-22871-3 11/08/2010 
12C-SS-e-1.5 580-22871-4 11/08/2010 
13D-SS-c-1.5 580-22871-5 11/08/2010 
19E-SS-c-1.5 580-22871-6 11/08/2010 
20F-SS-c-1.5 580-22871-7 11/08/2010 
21F-SS-c-1.5 580-22871-8 11/08/2010 
21G-SS-d-1.5 580-22871-9 11/08/2010 
27G-SS-c-1.5 580-22871-10 11/09/2010 
30C-SS-a-1.5 580-22871-11 11/08/2010 
30C-SS-a-VPH-1.5 580-22871-12 11/08/2010 
31D-SS-a-1.5 580-22871-13 11/08/2010 
31D-SS-a-VPH-1.5 580-22871-14 11/08/2010 
42E-SS-b-1.5 580-22871-15 11/09/2010 
48C-SS-e-1.5 580-22871-16 11/09/2010 
10-SS1-5-1.5 580-22871-17 11/08/2010 
10-SS1-10-1.5 580-22871-18 11/08/2010 
10-SS1-15-1.5 580-22871-19 11/08/2010 
10-SS1-5-VPH-1.5 580-22871-20 11/08/2010 
10-SS1-10-VPH-1.5 580-22871-21 11/08/2010 
10-SS1-15-VPH-1.5 580-22871-22 11/08/2010 
10-SS2-5-1.5 580-22871-23 11/08/2010 
10-SS2-9-1.5 580-22871-24 11/08/2010 
10-SS3-5-1.5 580-22871-25 11/09/2010 
10-SS3-9-1.5 580-22871-26 11/09/2010 
10-SS3-5-VPH-1.5 580-22871-27 11/09/2010 
10-SS3-9-VPH-1.5 580-22871-28 11/09/2010 
10-SS4-5-1.5 580-22871-29 11/08/2010 
10-SS4-9-1.5 580-22871-30 11/08/2010 
10-SS8-3-1.5 580-22871-31 11/09/2010 
15A-SS-a-1.5 580-22871-32 11/09/2010 
44A-SS-d-1.5 580-22871-33 11/09/2010 
D-11-8-10 580-22871-34 11/08/2010 
D2-11-9-10 580-22871-35 11/09/2010 
D1-11-9-10 580-22871-36 11/09/2010 
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Attachment 2: Qualified Data Summary Table – Lab Report J22871-1 

Sample ID Laboratory ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

31D-SS-a-1.5 580-22871-13 8270C SIM Pyrene 0.00038 mg/Kg J B U 7 
31D-SS-a-VPH-1.5 580-22871-14 MTVPH Naphthalene 0.028 mg/Kg J B U 7 
42E-SS-b-1.5 580-22871-15 6010B Lead 13 mg/Kg  J 8 
48C-SS-e-1.5 580-22871-16 8270C SIM Pyrene 0.00047 mg/Kg J B U 7 
10-SS1-5-VPH-1.5 580-22871-20 MTVPH Naphthalene 0.037 mg/Kg J B U 7 
10-SS1-10-VPH-1.5 580-22871-21 MTVPH Naphthalene 0.053 mg/Kg J B U 7 
10-SS1-15-VPH-1.5 580-22871-22 MTVPH Naphthalene 0.023 mg/Kg J B U 7 
10-SS2-5-1.5 580-22871-23 6010B Lead 24 mg/Kg  J 8 
10-SS2-9-1.5 580-22871-24 6010B Lead 63 mg/Kg  J 8 
10-SS3-5-VPH-1.5 580-22871-27 MTVPH Naphthalene 0.047 mg/Kg J B U 7 
10-SS3-9-VPH-1.5 580-22871-28 MTVPH Naphthalene 0.017 mg/Kg J B U 7 
15A-SS-a-1.5 580-22871-32 6010B Lead 360 mg/Kg  J 8 
44A-SS-d-1.5 580-22871-33 8270C SIM Benzo[g,h,i]perylene 0.00076 mg/Kg J * J 10 
44A-SS-d-1.5 580-22871-33 8270C SIM Pyrene 0.00043 mg/Kg J B U 7 
D-11-8-10 580-22871-34 8270C SIM Benzo[g,h,i]perylene 0.016 mg/Kg * J 10 
D2-11-9-10 580-22871-35 8270C SIM Benzo[g,h,i]perylene 0.0018 mg/Kg J * J 10 
D2-11-9-10 580-22871-35 6010B Lead 14 mg/Kg  J 8 
D1-11-9-10 580-22871-36 8270C SIM Benzo[g,h,i]perylene 0.11 mg/Kg * J 10 
13D-SS-c-1.5 580-22871-5 6010B Lead 25 mg/Kg  J 8 
21G-SS-d-1.5 580-22871-9 6010B Lead 52 mg/Kg  J 8 

 

 

Qualifier Definitions: 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 

in the sample. 
NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical 

value represents the approximate concentration. 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported quantitation limit 

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria.  The presence or absence of the analyte cannot be verified.  

Qualification Reason Codes: 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 
8 Matrix Spike(MS & MSD) Recoveries 
10 Laboratory Control Sample Recoveries 

 



TABLE F-1

TASK J:  EQUIPMENT BLANK SAMPLES ANALYTICAL RESULTS - 2010  (a)

Burlington Northern Livingston Shop Complex

ASSOCIATED SAMPLING AREA

Blank ID 1RX-8-9-10 1RX-8-10-10 1RX-8-11-10 RX-9-13-10 RX-9-14-10 RX-9-15-10 RX-9-16-10 RX-10-4-10 RX-10-5-10 RX-10-6-10 RX-10-7-10 RX-10-8-10 RX-10-9-10 RX-10-10-10 RX-10-11-10 RX-10-12-10 RX-10-13-10 RX-11-8-10 RX-11-9-10

Total Metals (mg/L)(b)

Lead NA(c) NA NA <0.030(d) <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 NA <0.030 <0.030

Extractable Petroleum Hydrocarbon Screen (EPH Screen) (mg/L) (e)

EPH Screen <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.280 <0.290 <0.290 <0.290 <0.290 <0.290

Polynuclear Aromatic Hydrocarbons (PAHs) (µg/L)(f)

Naphthalene <0.094 <0.094 <0.094 <0.096 j(g) NA 0.039 J(h) <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
2-Methylnaphthalene <0.12 <0.12 <0.12 <0.12 j NA <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12
Acenaphthylene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Acenaphthene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 0.018 J 0.019 J <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 0.0097 J
Fluorene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Phenanthrene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Anthracene 0.0081 J <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Fluoranthene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Pyrene 0.020 J 0.019 J 0.016 J <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Benzo(a)anthracene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Chrysene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Benzo(b)fluoranthene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Benzo(k)fluoranthene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Benzo(a)pyrene <0.19 0.034 J <0.19 <0.19 j NA <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19
Indeno(1,2,3-cd)pyrene 0.043 JB(i) 0.041 JB 0.041 JB <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Dibenzo(a,h)anthracene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095
Benzo(g,h,i)perylene <0.094 <0.094 <0.094 <0.096 j NA <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.094 <0.095 <0.095 <0.095 <0.095 <0.095

Volatile Petroleum Hydrocarbons (including MBTEXN) (µg/L) (j)

Benzene <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 <0.50
Toluene <0.50 <0.50 0.14 J <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 0.36 J
Ethylbenzene <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 <0.50
m+p Xylenes <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 <0.50
o-Xylenes <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 <0.50
Xylenes, Total <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 j <0.50 <0.50 <0.50 <0.50 NA NA NA NA NA <0.50 <0.50
Methy-t-butyl-ether <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 j <2.0 <0.20 <0.20 <0.20 NA NA NA NA NA <2.0 <2.0
Naphthalene <1.0 <1.0 <1.0 0.60 JB 0.66 JB 0.67 JB 0.85 JB <1.0 j <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA 0.76 JB 0.61 JB
C9 to C10 Aromatics <20 <20 <20 <20 <20 <20 <20 <20 j <20 <20 <20 <20 NA NA NA NA NA <20 <20
C5 to C8 Aliphatics <20 <20 <20 <20 <20 <20 <20 <20 j <20 <20 <20 <20 NA NA NA NA NA <20 <20
C9 to C12 Aliphatics <20 <20 <20 <20 <20 <20 <20 <20 j <20 <20 <20 <20 NA NA NA NA NA <20 <20
Total Purgeable Hydrocarbons <20 <20 <20 <20 <20 <20 <20 <20 j <20 <20 <20 <20 NA NA NA NA NA <20 <20

Notes:
(a)  Equipment blank samples collected in accordance with the Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version) and the Facility-Wide Sampling and Analysis Plan dated March 2006.  
      In general, an equipment blank sample was collected each day that soil samples were collected when non-disposable sampling equipment was used.  Equipment blank samples were analyzed for the same suite of compounds as the soil samples.  Although not required in the Task J SI Work Plan - DEQ Version, four trip blank samples 
      were also collected during this investigation.  Trip blank samples were analyzed for volatile petroleum hydrocarbons (VPH) including methyl-t-butyl-ether, benzene, toluene, ethylbenzene, xylenes, and naphthalene (MBTEXN) by the Massachusetts Department of Environmental Protection (MADEP) VPH Method.  
      VPH fractions and MBTEXN compounds were not detected in the trip blank samples.
(b)  Samples were analyzed for total lead using EPA Method 6010. 
(c)  "NA" denotes not analyzed.
(d)  "<" denotes analyte was not detected at the indicated method reporting limit.
(e)  Samples were screened for extractable petroleum hydrocarbons (EPH) using modified EPA Method 8015.  The EPH screening method is a screening technique for EPH analysis via the Montana Method.  
(f)   Samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode.
(g)  "j" denotes estimated value based on data validation findings.  Sample was extracted or analyzed outside the recommended holding time.
(h)  "J" denotes estimated value.  The analyte is present but at a concentration less than the limit of quantitation.
(i)   "B" denotes analyte detected in associated laboratory method blank sample.
(j)   Samples were analyzed for VPH including MBTEXN by the MADEP VPH Method.

Detected values are shown in bold.
µg/L - micrograms per liter
mg/L - milligrams per liter

WORK PLAN AREAS 1-9 DEQ EXPOSURE AREA E VARIOUS AREAS
(18-24 Inch Sampling)DEQ EXPOSURE AREAS B, C, D, F, G
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Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM  Matrix: Soil & Rinsate 

Laboratory: TestAmerica Laboratories Lab Report: J30237-1 
(Equipment Blank – J30237-1) 

# Samples: 37 Sample Start Date: 12/5/2011 Sample End Date: 12/6/2011 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Montana DEQ letter to BNSF, dated 14 October 2011 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/9/2012 

Validated By: Melissa Swanson, EcoChem, Inc. Reviewed By: Christine Ransom, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt NA Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

√ Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analyses (LCS/LCSD) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analyses (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

With the exceptions discussed in this report, project data quality objectives (DQOs) for accuracy, 
precision and completeness were met.  

Results were estimated based on matrix spike/matrix spike duplicate precision and accuracy 
outliers. 

All data, as qualified, are acceptable for use. 
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Chain of Custody and Sample Receipt 

The chain-of-custody (COC) records from field to laboratory were complete, and custody was 
maintained as evidenced by field and laboratory personnel signatures, dates, and times of receipt. 

Samples were received within the advisory temperature range of 2 to 6C.  The laboratory noted 
all sample conditions on the sample receipt form. 

Sample RX-12-5-11 was recorded by the laboratory as RX-12-S-11; using the letter "S" rather 
than the number "5".  All other sample identification (ID) numbers listed on COC record are 
consistent with the sample ID reported in the laboratory electronic data deliverable (EDD) and 
analytical report.   

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
No target analytes were detected in the method blanks. 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R and RPD 
were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Matrix Spike Sample Analyses 

Matrix spike/matrix spike duplicate samples (MS/MSD) were extracted and analyzed using the 
samples from this data set.  Values for the percent recovery (%R) and relative percent difference 
(RPD) were evaluated.  With the exceptions noted below, the %R and RPD values were within 
the laboratory specific control limits. 

Method Sample ID Analyte MS %R MSD %R % RPD 

Anthracene -- 266 65 
Benzo[a]pyrene 59 -- -- 
Benzo[b]fluoranthene 26 28 -- 
Benzo[g,h,i]perylene 55 -- -- 

8270C-SIM 29G-9-SS-a,b,c,d,e- comp 

Chrysene 10 27 -- 
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Method Sample ID Analyte MS %R MSD %R % RPD 

Fluoranthene -25 21 -- 
Phenanthrene 64 -- -- 8270C-SIM 29G-9-SS-a,b,c,d,e- comp 
Pyrene -37 30 -- 
Anthracene -- 147 -- 
Benzo[a]anthracene 134 286 50 
Benzo[a]pyrene -- 229 42 
Benzo[b]fluoranthene -- 317 53 
Benzo[k]fluoranthene -- 155 -- 
Chrysene -- 270 53 
Fluoranthene 144 453 63 
Phenanthrene -- 436 85 

8270C-SIM 23G-5-SS-a,b,c,d,e- comp 

Pyrene -- 394 63 

Where %R values indicate a potential low bias, results in the parent sample were estimated 
(J/UJ-8).  Where %R values indicate a potential high bias, only the positive results in the parent 
sample were estimated (J-8).  No action was taken if only one of the MS or MSD recoveries was 
outside of the control limit.  For RPD outliers, positive results only in the parent sample were 
estimated (J-9). 

For Sample 29G-9-SS-a,b,c,d,e-comp, chrysene, benzo(b)fluoranthene, fluoranthene, and pyrene 
were estimated (J-8); and the result for anthracene was estimated (J-9).  

For Sample 23G-5-SS-a,b,c,d,e-comp, benzo(a)anthracene and fluoranthene were estimated 
(J-8); and results for benzo(a)pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, 
fluoranthene, phenanthrene, and pyrene in this sample were estimated (J-9).   

Qualified data are summarized in Attachment 2. 

Laboratory Duplicate Sample Analysis 

No sample duplicate analysis was performed with this data set. 

Field Duplicate Sample Analysis 

A field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 26F-7-SS-a,b,c,d,e-comp Duplicate Sample: D1-a,b,c,d,e-comp-12-6-11 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL. 
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The RPD values for naphthalene and 2-methylnaphthalene were greater than the control limit.  
Although qualification of results based on RPD outliers is not required, data users should take 
field precision into account when interpreting sample data. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-12-6-11 and RX-12-7-1 were associated with the samples in this laboratory 
report.  After evaluation of the method blank associated with the rinsate blanks, no target 
analytes were reported in the rinsate blank above the PRDL.  No data were qualified based on 
rinsate blank results. 

Project Required Detection Limits 

For the samples listed below required dilution based on target analyte concentrations in the original 
analysis that exceeded the calibration range of the instrument.  Only the most appropriate result 
from either the original analysis or the dilution was reported for each analyte. Due to these 
dilutions, the reported detection limits were greater than the specified project required detection 
limits (PRDL); however all sample concentrations were significantly greater than the elevated 
detection limits. 

23H-7-SS-a,b,c,d,e-comp 
D1-a,b,c,d,e-comp-12-6-11 
26F-7-SS-a,b,c,d,e-comp 
21D-2-SS-a,b,c,d,e-comp 
21D-1-SS-a,b,c,d,e-comp 
29D-3-SS-a,b,c,d,e-comp 
24F-8-SS-a,b,c,d,e-comp 

For all remaining samples, the PRDL were met. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J30237-1 

Sample ID Lab ID Date Collected 

RX-12-S-11 580-30237-1 12/5/2011 
24G-6-SS-a,b,c,d,e-comp 580-30237-32 12/5/2011 
24H-5-SS-a,b,c,d,e-comp 580-30237-33 12/5/2011 
21G-1-SS-a,b,c,d,e-comp 580-30237-34 12/5/2011 
28J-7-SS-a,b,c,d,e-comp 580-30237-35 12/5/2011 
26H-3-SS-a,b,c,d,e-comp 580-30237-36 12/5/2011 
23H-7-SS-a,b,c,d,e-comp 580-30237-37 12/5/2011 
RX-12-6-11 580-30237-39 12/6/2011 
RX-12-7-11 580-30237-38 12/7/2011 
29D-9-SS-a,b,c,d,e-comp 580-30237-65 12/6/2011 
29F-3-SS-a,b,c,d,e-comp 580-30237-66 12/6/2011 
21E-6-SS-a,b,c,d,e-comp 580-30237-68 12/6/2011 
29G-9-SS-a,b,c,d,e-comp 580-30237-69 12/6/2011 
27F-9-SS-a,b,c,d,e-comp 580-30237-95 12/6/2011 
26F-7-SS-a,b,c,d,e-comp 580-30237-96 12/6/2011 
28F-5-SS-a,b,c,d,e-comp 580-30237-97 12/6/2011 
21D-2-SS-a,b,c,d,e-comp 580-30237-98 12/6/2011 
21D-1-SS-a,b,c,d,e-comp 580-30237-99 12/6/2011 
29D-8-SS-a,b,c,d,e-comp 580-30237-125 12/6/2011 
29D-2-SS-a,b,c,d,e-comp 580-30237-126 12/6/2011 
29D-1-SS-a,b,c,d,e-comp 580-30237-127 12/6/2011 
29D-6-SS-a,b,c,d,e-comp 580-30237-128 12/6/2011 
29D-7-SS-a,b,c,d,e-comp 580-30237-129 12/6/2011 
29D-5-SS-a,b,c,d,e-comp 580-30237-155 12/6/2011 
29F-8-SS-a,b,c,d,e-comp 580-30237-156 12/6/2011 
21E-4-SS-a,b,c,d,e-comp 580-30237-157 12/6/2011 
29D-3-SS-a,b,c,d,e-comp 580-30237-158 12/6/2011 
29D-4-SS-a,b,c,d,e-comp 580-30237-159 12/6/2011 
28J-5-SS-a,b,c,d,e-comp 580-30237-200 12/5/2011 
28J-8-SS-a,b,c,d,e-comp 580-30237-201 12/5/2011 
29J-4-SS-a,b,c,d,e-comp 580-30237-202 12/5/2011 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 12/5/2011 
23G-5-SS-a,b,c,d,e-comp 580-30237-204 12/5/2011 
24F-8-SS-a,b,c,d,e-comp 580-30237-205 12/5/2011 
23G-6-SS-a,b,c,d,e-comp 580-30237-206 12/5/2011 
24E-6-SS-a,b,c,d,e-comp 580-30237-207 12/5/2011 
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Attachment 2: Qualified Data Summary Table – Lab Report J30237-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

29G-9-SS-a,b,c,d,e-comp 580-30237-69 8270C SIM Anthracene 0.8 mg/Kg   J 9 
29G-9-SS-a,b,c,d,e-comp 580-30237-69 8270C SIM Benzo[b]fluoranthene 1.6 mg/Kg   J 8 
29G-9-SS-a,b,c,d,e-comp 580-30237-69 8270C SIM Chrysene 1.9 mg/Kg   J 8 
29G-9-SS-a,b,c,d,e-comp 580-30237-69 8270C SIM Fluoranthene 2.9 mg/Kg   J 9 
29G-9-SS-a,b,c,d,e-comp 580-30237-69 8270C SIM Pyrene 3.1 mg/Kg   J 8 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Benzo[a]anthracene 0.77 mg/Kg   J 8,9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Benzo[a]pyrene 0.79 mg/Kg   J 9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Benzo[b]fluoranthene 1.3 mg/Kg   J 9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Chrysene 0.81 mg/Kg   J 9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Fluoranthene 1.6 mg/Kg   J 8,9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Phenanthrene 0.79 mg/Kg   J 9 
23G-9-SS-a,b,c,d,e-comp 580-30237-203 8270C SIM Pyrene 1.4 mg/Kg   J 9 

 

Qualifier Definitions: 

J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 
in the sample. 

Qualification Reason Codes: 

8 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recoveries 
9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Precision 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM   Matrix: Soil 
Laboratory: TestAmerica Laboratories Lab Report: J30260-1 

(J30237-1 – Equipment Blanks) 
# Samples: 8 Sample Start Date: 12/6/2011 Sample End Date: 12/7/2011 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Montana DEQ letter to BNSF, dated 14 October 2011 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/9/2012 

Validated By: Melissa Swanson, EcoChem, Inc. Reviewed By: Christine Ransom, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt NA Laboratory Duplicate Sample Analysis 

2 Holding Times 1 Field Duplicate Sample Analysis 

√ Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

1 Surrogate Compound Recovery 2 Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analysis (LCS) √ Compound Quantitation 

2 Laboratory Matrix Spike Sample Analyses (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed in this 
Data Validation Report.  Refer to Attachment 2, Qualified Data Summary Table (QDST) for all qualifiers. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified method and all 
analyses were conducted as requested. 

With the exceptions discussed in this report, project data quality objectives (DQOs) for accuracy, 
precision and completeness were met.  

Results were estimated based on exceeded holding times.  Results were also estimated based on 
matrix spike/matrix spike duplicate precision and accuracy outliers.  Results were flagged 
do-not-report (DNR) to indicate which results should not be used from multiple reported 
analyses. 

Data that have been flagged DNR are not useable for any purpose.  All other data, as qualified, 
are acceptable for use. 

J30260-1.doc Page 1 of 7 EcoChem, Inc. 



Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC records are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report.   

The laboratory received the sample cooler with a temperature of 1.9°C, which is slightly below 
the advisory control limits of 2-6 C.  This outlier did not impact data quality and no qualifiers 
were required.  All discrepancies and reconciliation were discussed in the analytical report 
narrative. 

Holding Times 

Because of low surrogate recovery in the original extract, Sample D2-a,b,c,d,e-comp-12-6-11 
was re-extracted one day after the 14 day holding time had expired.  All results for this sample 
were estimated (J-1).  Qualified data are summarized in Attachment 2. 

Method Blank Analysis 

Method blank samples were prepared and analyzed at the appropriate frequency.  No target 
analytes were detected in the method blanks. 

Surrogate Compound Recovery 

With the exception noted below, the percent recovery (%R) values for surrogates were within the 
project specified control limits.   

For Sample D2-a,b,c,d,e-comp-12-6-11, the %R value for terphenyl-d14 was less than the lower 
control limit, at 14%.  This sample was re-extracted and re-analyzed with an acceptable surrogate 
recovery. The results from the re-extraction should be used.  All results from the original 
analysis were flagged do-not-report (DNR-11).   Flagged data are summarized in Attachment 2. 

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed.  Values for the percent recovery 
(%R) were evaluated.  All %R values were within the laboratory specific control limits.  
Laboratory accuracy was acceptable. 

Laboratory Matrix Spike Sample Analyses 

Matrix spike/matrix spike duplicate samples (MS/MSD) were extracted and analyzed using the 
re-extracted Sample D2-a,b,c,d,e-comp-12-6-11.  Values for the percent recovery (%R) and 
relative percent difference (RPD) were evaluated.  All %R and RPD values were outside the 
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laboratory specific control limits, with the exception of the MSD %R value for acenaphthylene.  
Outliers are summarized in the following table: 

Method Parent Sample ID Analyte MS %R MSD %R % RPD 

2-Methylnaphthalene -606 209 161 
Acenaphthene -1358 300 169 
Acenaphthylene -5 -- 64 
Anthracene -2230 502 158 
Benzo[a]anthracene -2924 1096 149 
Benzo[a]pyrene -1642 945 133 
Benzo[b]fluoranthene -2008 1425 128 
Benzo[g,h,i]perylene -563 322 117 
Benzo[k]fluoranthene -827 630 138 
Chrysene -2284 1061 139 
Dibenz(a,h)anthracene -221 172 114 
Fluoranthene -4097 1265 129 
Fluorene -1669 207 169 
Indeno[1,2,3-cd]pyrene -624 368 119 
Naphthalene -1489 430 173 
Phenanthrene -5523 484 147 

8270C-SIM D2-a,b,c,d,e-12-6-11 comp 

Pyrene -4550 847 138 

With the exception of acenaphthylene and dibenz(a,h)anthracene, the concentrations in the 
parent sample were greater than four times (4x) the spike level.  The result for 
dibenz(a,h)anthracene was estimated (J-8) in the parent sample, with no bias indicated.  The 
MSD %R value for acenaphthylene was acceptable; therefore no action was taken based on the 
MS%R outlier.  No action was taken for analytes where the concentration in the parent sample 
was greater than 4x the spike added. 

All 17 analytes were estimated (J-9) in the parent sample due to RPD outliers.  Qualified data are 
summarized in Attachment 2. 

Field Duplicate Sample Analysis 

One field duplicate sample was extracted and analyzed with this analytical batch. 

Parent Sample: 29E-1-SS-a,b,c,d,e-comp Duplicate Sample: D2-a,b,c,d,e-12-6-11 comp 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the RPD was evaluated.  If either result is less than 5x PRDL, the calculated 
difference between the sample and duplicate must be less than 1x PRDL. 
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All RPD values f were greater than the control limit of 50%.  Although qualification of data based 
on RPD outliers is not required, data users should take field precision into account when 
interpreting sample data. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-12-6-11 and RX-12-7-11 (Report No. J30237-1) were associated with the 
samples in this laboratory report.  No target analytes were detected in these associated rinsate 
blanks. 

Project Required Detection Limits 

With the following exceptions, project required detection limits were met. 

Samples 22J-8-SS-a,b,c,d,e-comp, 23J-4-SS-a,b,c,d,e-comp, and D2-a,b,c,d,e-comp-12-6-11 
were re-analyzed at dilution because several target analytes exceeded the calibration range in the 
original analysis.  Only the most appropriate results from either the original analyses or the 
dilution were reported.  Because of the dilutions, the reported detection limits were greater than 
the project required detection limits (PRDL); however all sample concentrations were 
significantly greater than the elevated detection limits.   

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J30260-1 

Sample ID Lab ID Date Collected 

22J-8-SS-a,b,c,d,e-comp 580-30260-6 12/7/2011 
22J-4-SS-a,b,c,d,e-comp 580-30260-12 12/7/2011 
21J-6-SS-a,b,c,d,e-comp 580-30260-18 12/7/2011 
21F-2-SS-a,b,c,d,e-comp 580-30260-24 12/7/2011 
23J-4-SS-a,b,c,d,e-comp 580-30260-30 12/7/2011 
22G-9-SS-a,b,c,d,e-comp 580-30260-36 12/7/2011 
29E-1-SS-a,b,c,d,e-comp 580-30260-42 12/6/2011 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 12/6/2011 
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Attachment 2: Qualified Data Summary Table – Lab Report J30260-1 

Sample ID 
Laboratory 

ID Method Analyte Result Units 
Lab 
Flag 

Validation 
Qualifier 

Reason 
Code 

D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM 2-Methylnaphthalene 0.46 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM 2-Methylnaphthalene 8 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthene 1 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthene 17 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthylene 0.33 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Acenaphthylene 1.1 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Anthracene 2.2 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Anthracene 29 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]anthracene 7.6 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]anthracene 41 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]pyrene 6.6 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[a]pyrene 26 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[b]fluoranthene 10 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[b]fluoranthene 33 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[g,h,i]perylene 3.2 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[g,h,i]perylene 9.9 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[k]fluoranthene 2.8 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Benzo[k]fluoranthene 13 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Chrysene 7.8 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Chrysene 34 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Dibenz(a,h)anthracene 1.3 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Dibenz(a,h)anthracene 4.2 mg/Kg H J 1,8,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluoranthene 16 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluoranthene 87 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluorene 1.3 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Fluorene 21 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Indeno[1,2,3-cd]pyrene 3.4 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Indeno[1,2,3-cd]pyrene 11 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Naphthalene 0.67 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Naphthalene 18 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Phenanthrene 12 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Phenanthrene 100 mg/Kg H J 1,9 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Pyrene 14 mg/Kg   DNR 11 
D2-a,b,c,d,e-12-6-11 comp 580-30260-48 8270C SIM Pyrene 70 mg/Kg H J 1,9 
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Qualifier Definitions: 

J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte 
in the sample. 

DNR The result should not be used.  A more appropriate result is reported. 

Qualification Reason Codes: 

1 Exceeded holding time 
8 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery 
9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Precision 

11 A more  
 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM,  MTEPH,   Lead   Matrix: Soil & Rinsate 

Laboratory: TestAmerica Laboratories Lab Report: J30261-1 
(Equipment Blank – J30261-1) 

# Samples: 21 Sample Start Date: 12/8/11 Sample End Date: 12/9/11 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Montana DEQ letter to BNSF, dated 14 October 2011 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/9/2012 

Validated By: Melissa Swanson, EcoChem, Inc. Reviewed By: Christine Ransom, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

√ Laboratory Method Blank Analysis 1 Associated Field Rinsate Blanks 

1 Surrogate Compound Recovery 1 Project Required Detection Limits (PRDL) 

1 Laboratory Control Sample Analyses (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analyses (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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 received the sample coolers with temperatures of at 1.8 and 0.9°C, which are 
slightly below the advisory control limits of 2 - 6C.  These outliers did not impact data quality 
and no qualifiers were required.  All discrepancies and reconciliation were discussed in the 
analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
No target analytes were detected in the method blanks. 

Surrogate Compound Recovery 

With the exception noted below, all percent recovery (%R) values for surrogates were within the 
project specified control limits.   

EPH-MTEPH:  For Sample 30C-5-SS-a,b,c,d,e-comp-1.5 (matrix spike duplicate sample), the 
recovery (%R) value for o-terphenyl was greater than the upper control limit.  Qualifiers are not 
applied to quality control (QC) samples and no further action was taken. 

Laboratory Control Sample Analyses 

Laboratory control samples (LCS/LCSD) were extracted and analyzed for all methods.  Values 
for the percent recovery (%R) and relative percent difference (RPD were evaluated.  All percent 
recovery (%R) and RPD values were within the laboratory specific control limits.   

Matrix Spike Sample Analysis 

EPH-MTEPH and Lead: Matrix spike/matrix spike duplicate samples (MS/MSD) were 
extracted and analyzed for the lead and MT-EPH analyses using the samples from this SDG.  
The results for the MS/MSD analyses associated with the samples analyzed for PAH-SIM are 
discussed in SDG J30260.  Values for the percent recovery (%R) and relative percent difference 
(RPD) were evaluated.  With the exceptions noted below %R and RPD values were within the 
laboratory specific control limits. 

Method Sample ID Analyte MS %R MSD %R Bias 

C11-C22 Aromatics 168 283 High 
C19-C36 Aliphatics -- 237  MT-EPH 30C-5-SS-a,b,c,d,e-comp-1.5 
C9-C18 Aliphatics -- 467  
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The MS %R values were acceptable for C19-C36 and C9-C18 Aliphatics; no data were qualified 
based on the single MSD %R outliers.  For C11-C22 Aromatics, the parent concentration was 
greater than four times the spike added; no qualification of data was necessary. 

Laboratory Duplicate Sample Analysis 

Lead: A sample duplicate from this data set was extracted and analyzed for lead.  The RPD value 
was less than the laboratory control limit. 

Field Duplicate Sample Analysis 

EPH-MTEPH:  Two field duplicate samples were extracted and analyzed for EPH with this 
analytical batch. 

Parent Sample: 30C-6-SS-a,b,c,d,e-comp-1.5 Duplicate Sample: D1- a,b,c,d,e-comp-12-8-11-1.5 

Parent Sample: 30C9-SS-a,b,c,d-comp-1.5 Duplicate Sample: D1- a,b,c,d-comp-12-9-11-1.5 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL. 

All field precision criteria were met. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-12-8-11 and RX-12-9-1 were associated with the samples in this laboratory 
report analyzed for MT-EPH.  No target analytes were detected in these associated rinsate 
blanks. 

Project Required Detection Limits 

Based on non-target compound interferences present in the soil samples, the MTEPH analyses 
were performed at a 2x dilution factor.  Due to this, the reported detection limits were greater 
than the specified PRDLs for the EPH results; however only one result was not-detected at the 
elevated limit and all detection limits were less than the ROD Screening Levels.  No action was 
taken. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J30261-1 

Sample ID Lab ID Date Collected 

1YD-SS-a,b,c,d,e-comp 580-30261-6 12/9/2011 
2YD-SS-a,b,c,d,e-comp 580-30261-12 12/9/2011 
2DZ-SS-1,2,3,4-comp 580-30261-17 12/9/2011 
3YD-SS-a,b,c,d,e-comp 580-30261-23 12/9/2011 
3DZ-SS-1,2,3,4-comp 580-30261-28 12/9/2011 
4YD-SS-a,b,c,d,e-comp 580-30261-34 12/9/2011 
4DZ-SS-1,2,3,4-comp 580-30261-39 12/9/2011 
5YD-SS-a,b,c,d,e-comp 580-30261-45 12/9/2011 
5DZ-SS-1,2,3,4-comp 580-30261-50 12/9/2011 
25YD-SS-a,b,c,d,e-comp 580-30261-56 12/9/2011 
25DZ-SS-1,2,3,4-comp 580-30261-61 12/9/2011 
30C-5-SS-a,b,c,d,e-comp-1.5 580-30261-67 12/8/2011 
30C-4-SS-a,b,c,d,e-comp-1.5 580-30261-79 12/8/2011 
30C-6-SS-a,b,c,d,e-comp-1.5 580-30261-85 12/8/2011 
30C-9-SS-a,b,c,d-COMP-1.5 580-30261-96 12/9/2011 
30C-8-SS-a,b,c,d-COMP-1.5 580-30261-102 12/9/2011 
30C-7-SS-a,b,c,d-COMP-1.5 580-30261-108 12/9/2011 
Rx-12-8-11 580-30261-109 12/8/2011 
Rx-12-9-11 580-30261-110 12/9/2011 

 



Data Validation Report 
Burlington Northern Livingston Shop Complex 

Method(s): PAH-8270 SIM,  Lead  Matrix: Soil & Rinsate 

Laboratory: TestAmerica Laboratories Lab Report: J30281-1 
(Equipment Blank – J30281-1) 

# Samples: 56 Sample Start Date: 12/10/11 Sample End Date: 12/11/11 

Sampling and Analysis Plan: 
 Final Task J Supplemental Investigation Work Plan for Surface Soil – DEQ Version.  December 2005 
 Montana DEQ letter to BNSF, dated 10 June 2010 
 Montana DEQ letter to BNSF, dated 14 October 2011 
 Facility-Wide Sampling and Analysis Plan, Burlington Northern Livingston Shop Complex Facility, 

Livingston, Montana.  March 2006 
Validation Level:  Stage 2A Validation Date of Validation Report: 2/9/2012 

Validated By: Melissa Swanson, EcoChem, Inc. Reviewed By: Christine Ransom, EcoChem, Inc. 

Refer to the ATTACHMENT 1, SAMPLE INDEX, for a list of validated samples. 

The quality control (QC) elements that were reviewed are listed below. 

1 Chain-of-Custody and Sample Receipt 1 Laboratory Duplicate Sample Analysis 

√ Holding Times 1 Field Duplicate Sample Analysis 

√ Laboratory Method Blank Analysis 1 Associated Field Rinsate Blank(s) 

√ Surrogate Compound Recovery √ Project Required Detection Limits (PRDL) 

√ Laboratory Control Sample Analyses (LCS/LCSD) √ Compound Quantitation 

1 Laboratory Matrix Spike Sample Analyses (MS/MSD)   
 

√ Stated method quality objectives (MQO) and QC criteria have been met.  No outliers are noted or discussed. 

1 Quality control results or observations are discussed below, but no data were qualified. 

Overall Assessment and Data Usability 

As determined by this validation, the laboratory followed the project specified methods and all 
analyses were conducted as requested. 

All data, as reported, are acceptable for use. 

Project data quality objectives (DQOs) for accuracy, precision and completeness were met.  
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Chain of Custody and Sample Receipt 

The chain-of-custody (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. 

Sample identification (ID) numbers listed on COC record are consistent with the sample ID 
reported in the laboratory electronic data deliverable (EDD) and analytical report. 

The laboratory received two sample coolers with temperatures at 1.5°C and 1.9°C, which is 
slightly below the advisory control limits of 2 - 6C.  These outliers did not impact data quality 
and no qualifiers were required.  All discrepancies and reconciliation were discussed in the 
analytical report narrative. 

Holding Times 

Samples were analyzed within the holding times specified in the analytical methods. 

Method Blank Analysis 

Method blank samples were prepared and analyzed at the appropriate frequency for all methods.  
No target analytes were detected in the method blanks. 

Surrogate Compound Recovery 

All percent recovery (%R) values for surrogates were within the project specified control limits.   

Laboratory Control Sample Analysis 

Laboratory control samples (LCS) were extracted and analyzed for all methods.  Values for the 
percent recovery (%R) and relative percent difference (RPD) were evaluated.  All %R and RPD 
were within the laboratory specific control limits.  Laboratory accuracy and precision were 
acceptable. 

Matrix Spike Sample Analysis 

Lead:  Matrix spike samples (MS/MSD) were extracted and analyzed using samples from this 
data set.  Values for the percent recovery (%R) and relative percent difference (RPD) were 
evaluated.  All %R and RPD values were within the laboratory specific control limits. 

PAH-8270SIM: The results for the MS/MSD analyses associated with the samples in this 
laboratory report are discussed in Laboratory Report J30260. 

Laboratory Duplicate Sample Analysis 

Lead: Five (5) sample duplicates were extracted and analyzed for lead; four samples were from 
this SDG and one was a batched sample.  The RPD values were less than the laboratory control 
limit. 
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Field Duplicate Sample Analysis 

Lead: Results for four (4) field duplicate samples were submitted with this laboratory report. 

Parent Sample: 16YD-SS-a,b,c,d,e-comp Duplicate Sample: D1-a,b,c,d,e-comp-12-10-11 

Parent Sample: 20DZ-SS-1,2,3,4-comp Duplicate Sample: D2-1,2,3,4-comp-12-10-11 

Parent Sample: 23YD-SS-a,b,c,d,e-comp Duplicate Sample: D3-a,b,c,d,e-comp-12-10-11 

Parent Sample: 23DZ-SS-a,b,c,d,e-comp Duplicate Sample: D4-a,b,c,d,e-comp-12-10-11 

Where analyte concentrations in both samples were greater than 5x the project required detection 
limits (PRDL), the relative percent difference (RPD) control limit is 50%.  If either result is less 
than 5x PRDL, the calculated difference between the sample and duplicate must be less than 1x 
PRDL. 

All field precision criteria were met. 

Associated Rinsate Blank Analysis 

Rinsate blanks RX-12-10-11 and RX-12-11-11 were associated with the samples in this 
laboratory report.  No target analytes were detected in these associated rinsate blanks. 

Project Required Detection Limits 

All reported detection limits met the specified PRDLs. 

Compound Quantitation 

The laboratory J-flagged all results between the PRDL and the method detection limit (MDL). 
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Attachment 1: Sample Index – Lab Report: J30281-1 

Sample ID Lab ID Date Collected 

6YD-SS-a,b,c,d,e-comp 580-30281-6 12/10/2011 
6DZ-SS-1,2,3,4-comp 580-30281-11 12/10/2011 
7YD-SS-a,b,c,d,e-comp 580-30281-17 12/10/2011 
7DZ-SS-1,2,3,4-comp 580-30281-22 12/10/2011 
8YD-SS-a,b,c,d,e-comp 580-30281-28 12/10/2011 
8DZ-SS-1,2,3,4-comp 580-30281-33 12/10/2011 
9YD-SS-a,b,c,d,e-comp 580-30281-39 12/10/2011 
9DZ-SS-1,2,3,4-comp 580-30281-44 12/10/2011 
10YD-SS-a,b,c,d,e-comp 580-30281-50 12/10/2011 
10DZ-SS-1,2,3,4-comp 580-30281-55 12/10/2011 
11YD-SS-a,b,c,d,e-comp 580-30281-61 12/10/2011 
11DZ-SS-1,2,3,4-comp 580-30281-66 12/10/2011 
12YD-SS-a,b,c,d,e-comp 580-30281-72 12/10/2011 
12DZ-SS-1,2,3,4-comp 580-30281-77 12/10/2011 
13YD-SS-a,b,c,d,e-comp 580-30281-83 12/10/2011 
13DZ-SS-1,2,3-comp 580-30281-88 12/10/2011 
14YD-SS-a,b,c,d,e-comp 580-30281-94 12/10/2011 
15YD-SS-a,b,c,d,e-comp 580-30281-100 12/10/2011 
15DZ-SS-1,2,3,4-comp 580-30281-105 12/10/2011 
16YD-SS-a,b,c,d,e-comp 580-30281-111 12/10/2011 
16DZ-SS-1,2,3,4-COMP 580-30281-116 12/10/2011 
17YD-SS-a,b,c,d,e-comp 580-30281-122 12/10/2011 
18YD-SS-a,b,c,d,e-comp 580-30281-128 12/10/2011 
18DZ-SS-1,2,3,4-comp 580-30281-133 12/10/2011 
19YD-SS-a,b,c,d,e-comp 580-30281-139 12/10/2011 
19DZ-SS-1,2,3,4-comp 580-30281-144 12/10/2011 
20YD-SS-a,b,c,d,e-comp 580-30281-150 12/10/2011 
20DZ-SS-1,2,3,4-comp 580-30281-155 12/10/2011 
21YD-SS-a,b,c,d,e-comp 580-30281-161 12/10/2011 
21DZ-SS-1,2,3,4-comp 580-30281-166 12/10/2011 
22YD-SS-a,b,c,d,e-comp 580-30281-172 12/10/2011 
22DZ-SS-1,2,3,4-comp 580-30281-177 12/10/2011 
23YD-SS-a,b,c,d,e-comp 580-30281-183 12/10/2011 
23DZ-SS-1,2,3,4-comp 580-30281-188 12/10/2011 
24YD-SS-a,b,c,d,e-comp 580-30281-194 12/10/2011 
24DZ-SS-1,2,3,4-comp 580-30281-199 12/10/2011 
26YD-SS-a,b,c,d,e-comp 580-30281-205 12/11/2011 
27YD-SS-a,b,c,d,e-comp 580-30281-211 12/11/2011 
27DZ-SS-1,2,3,4-comp 580-30281-216 12/11/2011 
28YD-SS-a,b,c,d,e-comp 580-30281-222 12/11/2011 
28DZ-SS-1,2,3,4-comp 580-30281-227 12/11/2011 
29YD-SS-a,b,c,e-comp 580-30281-233 12/11/2011 
29DZ-SS-1,2,3,4-comp 580-30281-238 12/11/2011 
30YD-SS-a,b,c,d,e-comp 580-30281-244 12/11/2011 
30DZ-SS-1,2,3,4-comp 580-30281-249 12/11/2011 
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Sample ID Lab ID Date Collected 

31YD-SS-a,b,c,d,e-comp 580-30281-255 12/11/2011 
31DZ-SS-1,2,3,4-comp 580-30281-260 12/11/2011 
32YD-SS-a,b,c,d,e-comp 580-30281-266 12/11/2011 
33YD-SS-a,b,c,d,e-comp 580-30281-272 12/11/2011 
33DZ-SS-1,2,3,4-comp 580-30281-277 12/11/2011 
RX-12-10-11 580-30281-300 12/10/2011 
RX-12-11-11 580-30281-301 12/11/2011 

 



TABLE F-2

TASK J:  EQUIPMENT BLANK SAMPLES ANALYTICAL RESULTS - 2011  (a)

Burlington Northern Livingston Shop Complex

ASSOCIATED SAMPLING AREA EXPOSURE 
AREA E

EXPOSURE 
AREAS D and E

EXPOSURE 
AREA E

EXPSOURE
 AREA D

EXPSURE
 AREAS D and H

EXPOSURE
 AREA H

EXPOSURE 
AREA H

Blank ID RX-12-S-11 RX-12-6-11 RX-12-7-11 RX-12-8-11 RX-12-9-11 RX-12-10-11 RX-12-11-11

Total Metals (mg/L)(b)

Lead NA(c) NA NA NA NA <0.030(d) <0.030

Extractable Petroleum Hydrocarbons (EPH) (mg/L)(e)

C11 to C22 Aromatics NA NA NA <0.240 <0.240 NA NA
C19 to C36 Aliphatics NA NA NA <0.240 <0.240 NA NA
C9 to C18 Aliphatics NA NA NA <0.240 <0.240 NA NA
Total Extractable Hydrocarbons NA NA NA <0.240 <0.240 NA NA

Polynuclear Aromatic Hydrocarbons (PAHs) (µg/L)(f)

Naphthalene <0.094 <0.094 <0.094 NA NA NA <0.094
2-Methylnaphthalene <0.12 <0.12 <0.12 NA NA NA <0.12
Acenaphthylene <0.094 <0.094 <0.094 NA NA NA <0.094
Acenaphthene <0.094 <0.094 <0.094 NA NA NA <0.094
Fluorene <0.094 <0.094 <0.094 NA NA NA <0.094
Phenanthrene <0.094 <0.094 <0.094 NA NA NA <0.094
Anthracene <0.094 <0.094 <0.094 NA NA NA <0.094
Fluoranthene <0.094 <0.094 <0.094 NA NA NA <0.094
Pyrene <0.094 <0.094 <0.094 NA NA NA <0.094
Benzo(a)anthracene <0.094 <0.094 <0.094 NA NA NA <0.094
Chrysene <0.094 <0.094 <0.094 NA NA NA <0.094
Benzo(b)fluoranthene <0.094 <0.094 <0.094 NA NA NA <0.094
Benzo(k)fluoranthene <0.094 <0.094 <0.094 NA NA NA <0.094
Benzo(a)pyrene <0.19 <0.19 <0.19 NA NA NA <0.19
Indeno(1,2,3-cd)pyrene <0.094 <0.094 <0.094 NA NA NA <0.094
Dibenzo(a,h)anthracene <0.094 <0.094 <0.094 NA NA NA <0.094
Benzo(g,h,i)perylene <0.094 <0.094 <0.094 NA NA NA <0.094

Notes:
(a)  Equipment blank samples collected in accordance with the Final Task J Supplemental Investigation Work Plan for Surface Soil dated December 2005 (Task J SI Work Plan - DEQ Version)  
      and the Facility-Wide Sampling and Analysis Plan dated March 2006.  In general, an equipment blank sample was collected each day that soil samples were collected when non-disposable sampling
      equipment was used.  Equipment blank samples were analyzed for the same suite of compounds as the soil samples. 
(b)  Samples were analyzed for total lead using EPA Method 6010. 
(c)  "NA" denotes not analyzed.
(d)  "<" denotes analyte was not detected at the indicated method reporting limit.
(e)  Samples were analyzed for extractable petroleum hydrocarbons (EPH) fractions using Massachusetts Department of Environmental Protection (MADEP) EPH Fractionation Method.  
(f)   Samples were analyzed for polynuclear aromatic hydrocarbons (PAHs) using EPA Method 8270 in selective ion monitoring (SIM) mode.

Detected values are shown in bold.
µg/L - micrograms per liter
mg/L - milligrams per liter
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Appendix G (on CD) 
DEQ Split Sample Analytical Laboratory Reports, 

Chain-of Custody Documentation, 
and Data Summary Tables 

 



 

Appendix H 
Percent Staining Calculations 

 
 



TABLE H-1

CALCULATION OF STAINED SURFACE SOIL AREA
Burlington Northern Livingston Shop Complex

Area within Facility boundary
Area covered by building structures
Area covered by pavement

Stained Areas
Percent of Area

within Facility Boundary
Percent of Area with 

Exposed Surface Soil
Single (<5 square feet)(a) 0.01% 0.02%
Single (>5 square feet) 0.08% 0.09%
Areas of multiple stains(b) 0.25% 0.28%

Staining Between and Near Rails
Length of Track

Section (feet)
Area

(square feet)
Percent of Area

within Facility Boundary
Percent of Area with 

Exposed Surface Soil
Minor(c) 23,441 23,441 0.30% 0.34%
Moderate to significant(d) 1,191 3,572 0.05% 0.05%
Significant(e) 5,366 26,832 0.35% 0.39%

Percent of Area
within Facility Boundary

Percent of Area with 
Exposed Surface Soil

Total Area of Staining 1.0% 1.2%

 Notes:
(a) A value of 4 square feet is used to represent smaller stained areas (i.e., less than 5 square feet).
(b) In areas of multiple staining, it has been assumed that up to 10 percent of the total area is stained.  A factor of 0.1 (10 percent)

has been applied.
(c) A width of 1 foot is used to represent "minor" staining between and near rails.
(d) A width of 3 feet is used to represent "moderate to significant" staining between and near rails.
(e) A width of 5 feet is used to represent "significant" staining between and near rails.

53,845

Area
(square feet)

7,724,000
517,413
395,679

Area
(square feet)

1,124
5,898

Percent of Area
within Facility Boundary

6.7%
5.1%

100%

19,029

Area
(square feet)

LIVINGSTON SHOP COMPLEX
© 2012 Kennedy/Jenks Consultants
M:\WP\2012\!Livingston\Task_J\SI_Rpt_Rev1_Apr2012\Appendix H Percent Staining Calcs\Table H-1.StainedAreaCalculation_Rev1.xls

Revision No. 1
April 2012

 1296021.16



 

Appendix I 
Exposure Point Concentration –  

ProUCL Spreadsheets 



13 12

0.07 -2.659

7.7 2.041

1.048 -0.725

0.484 1.121

0.39

2.027

0.562

1.935

3.436

0.455 0.921

0.866 0.866

2.05 2.446

2.096

2.545 2.637

2.139 3.699

0.646

1.622

1.048

1.304

16.79

8.524

0.0301 1.972

7.697 2.05

1.956

1.266 6.495

0.769 5.553

0.25 2.145

0.246 2.732

3.498

4.558

6.641

2.064

2.286

3.498Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean of log Data

Geometric Mean SD of log Data

Median

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data Sets

User Selected OptionsUser Selected OptionsUser Selected OptionsUser Selected Options

From File   \\Fwybnsf\bnsfdata\Projects\2010\1096021.16 Livingston\!2011\Task J\ProUCL_EPCs\TaskJ_EPCs_2010data.wst

Total cPAHs - Exposure Area BTotal cPAHs - Exposure Area BTotal cPAHs - Exposure Area BTotal cPAHs - Exposure Area B

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Mean



11 10

0.14 -1.966

9.8 2.282

1.614 -0.447

0.64 1.301

0.42

2.872

0.866

1.78

2.777

0.566 0.921

0.85 0.85

3.183 6.579

3.752

3.813 4.803

3.304 6.868

0.54

2.99

1.614

2.196

11.87

5.144

0.0278 3.038

4.443 3.183

2.976

0.892 10.54

0.769 9.015

0.229 3.095

0.266 3.853

5.388

7.022

10.23

3.725

4.312

3.725Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Data follow Appr. Gamma Distribution at 5% Significance LevelData follow Appr. Gamma Distribution at 5% Significance LevelData follow Appr. Gamma Distribution at 5% Significance LevelData follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance LevelData Follow Appr. Gamma Distribution at 5% Significance LevelData Follow Appr. Gamma Distribution at 5% Significance LevelData Follow Appr. Gamma Distribution at 5% Significance Level

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Total cPAHs - Exposure Area DTotal cPAHs - Exposure Area DTotal cPAHs - Exposure Area DTotal cPAHs - Exposure Area D

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations



10 10

0.03 -3.507

4.1 1.411

1.071 -0.647

0.524 1.483

0.965

1.2

0.38

1.121

1.981

0.775 0.929

0.842 0.842

1.767 12.32

4.13

1.949 5.351

1.806 7.75

0.645

1.66

1.071

1.333

12.9

5.828

0.0267 1.695

5.025 1.767

1.667

0.329 2.192

0.754 4.405

0.198 1.713

0.275 2.023

2.725

3.441

4.847

2.371

2.75

2.371Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Data appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance Level

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Total cPAHs - Exposure Area GTotal cPAHs - Exposure Area GTotal cPAHs - Exposure Area GTotal cPAHs - Exposure Area G

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations



43 32

0.3 -1.204

63 4.143

5.674 0.681

1.975 1.329

1.7

11.66

1.779

2.056

3.668

0.498 0.934

0.943 0.943

8.666 8.393

9.735

9.663 11.96

8.831 16.32

0.562

10.1

5.674

7.569

48.33

33.37

0.0444 8.6

32.94 8.666

8.638

2.998 11.45

0.805 17.76

0.249 8.963

0.142 10.03

13.43

16.78

23.37

8.217

8.325

13.43Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)Data do not follow a Discernable Distribution (0.05)Data do not follow a Discernable Distribution (0.05)Data do not follow a Discernable Distribution (0.05)

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level Data not Lognormal at 5% Significance LevelData not Lognormal at 5% Significance LevelData not Lognormal at 5% Significance LevelData not Lognormal at 5% Significance Level

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Total cPAHs - Exposure Area E (All Data)Total cPAHs - Exposure Area E (All Data)Total cPAHs - Exposure Area E (All Data)Total cPAHs - Exposure Area E (All Data)

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data Sets

User Selected OptionsUser Selected OptionsUser Selected OptionsUser Selected Options

From File   N:\2010\1096021.16 Livingston\!2011\Task J\ProUCL_EPCs\TaskJ_EPCs_combined_Area E_data.wst



38 27

0.3 -1.204

24 3.178

2.602 0.361

1.435 1.013

1.4

4.163

0.675

1.6

4.096

0.527 0.959

0.938 0.938

3.741 3.582

4.315

4.192 5.164

3.816 6.834

0.914

2.848

2.602

2.722

69.43

51.25

0.0434 3.713

50.6 3.741

3.721

1.543 5.175

0.779 8.437

0.215 3.786

0.148 4.58

5.546

6.819

9.322

3.525

3.57

3.582

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% H-UCL

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.ProUCL computes and outputs H-statistic based UCLs for historical reasons only.ProUCL computes and outputs H-statistic based UCLs for historical reasons only.ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.It is therefore recommended to avoid the use of H-statistic based 95% UCLs.It is therefore recommended to avoid the use of H-statistic based 95% UCLs.It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Data not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance LevelData not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Geometric Mean SD of log Data

Median

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Total cPAHs - Exposure Area E (Reduced Data Set)Total cPAHs - Exposure Area E (Reduced Data Set)Total cPAHs - Exposure Area E (Reduced Data Set)Total cPAHs - Exposure Area E (Reduced Data Set)

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data SetsGeneral UCL Statistics for Full Data Sets

User Selected OptionsUser Selected OptionsUser Selected OptionsUser Selected Options

From File   N:\2010\1096021.16 Livingston\!2011\Task J\ProUCL_EPCs\ExposureArea_E_removedsamples.wst



15 15

41 3.714

770 6.646

318.3 5.476

238.8 0.861

270

218.7

56.46

0.687

0.578

0.942 0.945

0.881 0.881

417.7 619.3

684.1

420.1 835.1

419.1 1132

1.556

204.5

318.3

255.1

46.69

32.01

0.0324 411.1

30.52 417.7

409.1

0.249 428.7

0.748 422.3

0.139 409.9

0.225 418.4

564.4

670.9

880

464.2

486.9

417.7

General UCL Statistics for Data Sets with Non-DetectsGeneral UCL Statistics for Data Sets with Non-DetectsGeneral UCL Statistics for Data Sets with Non-DetectsGeneral UCL Statistics for Data Sets with Non-Detects

User Selected OptionsUser Selected OptionsUser Selected OptionsUser Selected Options

From File   \\Fwybnsf\bnsfdata\Projects\2012\!Livingston\Task J\ProUCL_Calcs\ProUCL_input.xls.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Lead - Exposure Area E Lead - Exposure Area E Lead - Exposure Area E Lead - Exposure Area E 

General StatisticsGeneral StatisticsGeneral StatisticsGeneral Statistics

Number of Valid Observations Number of Distinct Observations

Raw StatisticsRaw StatisticsRaw StatisticsRaw Statistics Log-transformed StatisticsLog-transformed StatisticsLog-transformed StatisticsLog-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Median

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL StatisticsRelevant UCL StatisticsRelevant UCL StatisticsRelevant UCL Statistics

Normal Distribution TestNormal Distribution TestNormal Distribution TestNormal Distribution Test Lognormal Distribution TestLognormal Distribution TestLognormal Distribution TestLognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance LevelData appear Normal at 5% Significance LevelData appear Normal at 5% Significance LevelData appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance LevelData appear Lognormal at 5% Significance Level

Assuming Normal DistributionAssuming Normal DistributionAssuming Normal DistributionAssuming Normal Distribution Assuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal DistributionAssuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution TestGamma Distribution TestGamma Distribution TestGamma Distribution Test Data DistributionData DistributionData DistributionData Distribution

k star (bias corrected) Data appear Normal at 5% Significance LevelData appear Normal at 5% Significance LevelData appear Normal at 5% Significance LevelData appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric StatisticsNonparametric StatisticsNonparametric StatisticsNonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance LevelData appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma DistributionAssuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL (Use when n >= 40)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician. and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to UsePotential UCL to UsePotential UCL to UsePotential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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