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[bookmark: _Toc369507430]Introduction
This Soil Data Summary Report has been prepared for ExxonMobil Environmental Services Company (EMES) on behalf of ExxonMobil Pipeline Company (EMPCo) to present the results for soil sampling activities that were conducted by the Montana Department of Environmental Quality (MDEQ), the U.S. Environmental Protection Agency (USEPA) and ExxonMobil for the Silvertip Pipeline Incident (SPI) near Laurel, Montana.
This report has been prepared pursuant to a request from the MDEQ in accordance with the requirements of the Administrative Order on Consent (AOC, Docket No. WQA-12-08) between the State of Montana and EMPCo.  Specifically, the MDEQ submitted an August 1, 2013 electronic mail to EMES which requested that ExxonMobil prepare a report to present the following information:
· Figures and tables presenting the results for all soil and sediment samples collected by MDEQ, USEPA, of EMPCo for the SPI that have not been included in previous reports submitted to the MDEQ.  

· A brief discussion of the sampling activities and results

· One hard copy and one electronic copy of all validated data packages that have not been included in previous reports submitted to the MDEQ.
Pursuant to the AOC, all of ExxonMobil’s sample data for the SPI has been uploaded to the USEPA’s SCRIBE Database, of which the MDEQ, the USEPA and ExxonMobil are subscribers.  This report includes results for soil samples queried from the SCRIBE Database that have not been previously provided to the MDEQ in any of the following documents:
· Downstream Impacted Area Soil and Sediment Data Summary Report (ARCADIS, November 2011 – Revised July 2013).

· October 2011 Downstream Sediment Sampling Data Summary Report (ARCADIS, March 2012).

· Public Surface Water Supply 2011 Data Summary Report (ARCADIS, May 2012)

· Final Assessment Report for Reported Fish Kill, Huntley, Montana (ExxonMobil letter to MDEQ dated June 20, 2012).

· Public Surface Water Supply 2012 Data Summary Report (ARCADIS, December 2012).
ARCADIS has determined that results for all sediment samples collected in connection with the SPI have been provided in previous reports that were submitted to the MDEQ, with the exception of four samples collected by ARCADIS.  These four samples were originally designated as sediment samples, but were subsequently determined to be more representative of soil conditions as discussed below.  
[bookmark: _Toc369507431]Purpose and Objectives
This report describes soil sampling field activities completed by the MDEQ, the USEPA, and ExxonMobil (i.e., CTEH and ARCADIS on behalf of ExxonMobil) from July 8, 2011 through July 11, 2013.  Appendix A (Volumes 2 through 8) to this report presents validated analytical data for CTEH and ARCADIS samples included in this report, as well as validated data that was not previously presented to the MDEQ for the Downstream Impacted Areas Soil and Sediment Data Summary Report (ARCADIS, November 2011 – Revised July 2013) and the October 2011 Downstream Sediment Data Summary Report (ARCADIS, March 2012).  Validated data reports are not available for the MDEQ and USEPA samples included in this report. 
The objectives of this report are to:
· Present a brief summary of the field sampling activities conducted by the MDEQ, the USEPA, and ExxonMobil.

· Present a brief overview of the results as shown on summary tables and figures.

· Screen the sampling results against appropriate regulatory criteria and guidance values in accordance with the AOC. 
[bookmark: _Toc369507432]Key Findings
The following provides a summary of the key findings associated with the soil sampling activities:
A total of approximately 184 soil samples were collected by the MDEQ and USEPA between July 9, 2011 and August 2, 2011 based on sample results in the SCRIBE Database.  It is ARCADIS’ understanding that these samples were collected prior to or during incident response efforts from areas that were subsequently addressed under the Shoreline Cleanup Assessment Technique (SCAT) program.  Cleanup efforts for each affected area were subsequently approved by the MDEQ and USEPA as described in the SCAT Area Transition Reports (ATRs) that have previously been submitted to MDEQ.  Overall, the analytical results indicate that benzene was detected at 1 location, polycyclic aromatic hydrocarbons (PAHs) were detected at 2 locations, and aromatic and/or aliphatic hydrocarbon fractions were detected at 20 locations at concentrations above soil screening criteria [Tier 1 Risk-Based Screening Levels (RBSLs) for residential surface soil less than 10 feet from groundwater (MDEQ 2009)].     
A total of approximately 791 samples were collected by CTEH and ARCADIS on behalf of ExxonMobil between July 8, 2011 and July 11, 2013.  These samples were collected at the request of individual landowners from agricultural and residential properties that were inundated due to high water conditions at the time of the SPI.   The majority of the samples were collected following the completion of cleanup efforts.  Four samples collected by ARCADIS were originally designated as sediment samples when they were collected; however, subsequent evaluation of these sampling locations indicated that the samples were representative of soil in drainage ditches.  Accordingly, the sample results for the four soil samples were screened against soil criteria.  Analytical results indicate that benzene was detected at 2 locations, PAHs were detected at 15 locations, and aromatic and/or aliphatic extractable petroleum hydrocarbon (EPH) fractions were detected at 2 locations at concentrations above soil screening criteria.       
A more detailed discussion of the soil data is provided in Section 3.
[bookmark: _Toc369507433]Site Setting and Conditions
On July 1, 2011, there was a release of crude oil from the Silvertip Pipeline located near Laurel, Montana. EMPCo activated its Emergency Response Plan to provide a rapid and comprehensive response to the incident. An Incident Action Plan was developed, and an Incident Command System (ICS) organization and Unified Command (UC) were established to manage the release response activities in a coordinated manner with the multiple stakeholders involved, including the MDEQ and USEPA. 
The SPI site (site) is located near Laurel, Montana and downstream along the Yellowstone River, which originates in northwest Wyoming and flows northeast through Montana to its confluence with the Missouri River near Buford, North Dakota. 
The sample locations for the soil sampling activities described in this report have been divided into five divisions, as follows:
Division A: The Silvertip Pipeline crossing to the intersection of Rudio Road and Duck Creek Road (Figures 1 through 15).
Division B: Intersection of Rudio Road and Duck Creek Road to Alkali Creek (Figures 15 through 32).
Division C: Alkali Creek to Yellowstone County – Treasure County border (Figures 33 through 87).
Division D: Yellowstone County – Treasure County border to Treasure County – Rosebud County border (Figure 88).
Division E: Treasure County – Rosebud County border to Rosebud County – Custer County border (Figures 89 through 91).



[bookmark: _Toc304473049][bookmark: _Toc369507434]Soil Sampling Activities
A summary of the soil sampling activities conducted by the MDEQ, USEPA, and ExxonMobil is presented below.
[bookmark: _Toc369507435][bookmark: _Toc304473050]MDEQ Soil Sampling Activities
The MDEQ collected approximately 116 soil samples from July 9, 2011 through August 2, 2011 based on results in the SCRIBE Database.  It is ARCADIS’ understanding that the MDEQ soil samples were collected prior to and during the implementation of the SCAT efforts.  The MDEQ sample locations are shown on Figures 1 through 91 (Note: the MDEQ sample locations are depicted with the same sample location symbol as the USEPA samples discussed below, to indicate samples collected prior to and during the SCAT cleanup efforts).  In all cases, MDEQ samples were collected prior to the final regulatory signoff for the SCAT area that the samples were collected from.  ExxonMobil does not have field notes or other documentation for the MDEQ sampling.  The MDEQ soil samples were submitted for laboratory analysis for the following:
Volatile petroleum hydrocarbons (VPH) by VPH Massachusetts Method (MT Modified) – includes analysis of the following individual compounds: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylene, naphthalene, and methyl tertiary-butyl ether.
EPH screen by EPH Massachusetts Method (MT Modified) – if the EPH screen produced a total extractable hydrocarbon (TEH) value greater than 200 mg/kg, the sample was analyzed for EPH fractions. The EPH fraction analysis provides results for petroleum hydrocarbon ranges for aliphatic and aromatic compounds (e.g., aliphatic C9-C18, aromatic C11-C22). 
In addition, select MDEQ samples were also analyzed for:
Volatile organic compounds (VOCs) by USEAP Method 8260B
Semi-volatile organic compounds (SVOCs) by USEPA Method 8270C
[bookmark: _Toc369507436]USEPA Soil Sampling Activities 
The USEPA collected 68 soil samples during and period from July 12, 2011 through July 16, 2011.  The USEPA soil samples were collected prior to and during the implementation of the SCAT efforts.  The USEPA sample locations are shown on Figures 1 through 91.   (USEPA sample locations are depicted with the same sample location symbol as the MDEQ samples discussed above to indicate samples that were collected prior to and during the SCAT cleanup efforts). In all cases, the USEPA soil samples were collected prior to the final regulatory signoff for the SCAT area that the samples were collected from.  EMPCo does not have field notes or other documentation for the USEPA sampling effort.  The USEPA soil sample results were submitted for laboratory analysis for the following:
· VOCs by USEAP Method 8260B

· SVOCs by USEPA Method 8270C
VPH by VPH Massachusetts Method (MT Modified) – includes analysis of the following individual compounds: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylene, naphthalene, and methyl tertiary-butyl ether
EPH Screen by EPH Massachusetts Method (MT Modified) – if the EPH screen produced a TEH value greater than 200 mg/kg, the sample was analyzed for EPH fractions. 
[bookmark: _Toc369507437]CTEH Soil Sampling Activities
CTEH collected approximately 194 surface soil samples on behalf of ExxonMobil during the period from July 8, 2011 through September 9, 2011.  The soil samples were collected at the request of individual landowners from properties that were inundated by high water conditions at the time of the SPI. Samples were collected in accordance with the Landowner Requested Soil Sampling Plan for Silvertip Pipeline Incident (CTEH, July 22, 2011).  Soil samples were collected as five point composite samples (with the exception of samples collected for VOC analysis) and composited in the field to form representative surface soil samples that were submitted for laboratory analysis.  The number of samples collected for each individual property was determined based on the size of the target sample area as outlined in the Landowner Requested Soil Sampling Plan.  Soil sample locations are shown on Figures 1 through 91 (Note: the CTEH sample locations are depicted with the same sample location symbol as the ARCADIS soil samples discussed below to indicate samples that were collected at the request of individual property owners).  In accordance with the Landowner Requested Soil Sampling Plan, the CTEH samples were submitted to Pace Laboratories in Billings, Montana for analysis of:
· VOCs by USEAP Method 8260B

· SVOCs by USEPA Method 8270C

· Polycyclic aromatic hydrocarbons (PAHs) by 8270 SIM

· VPH by VPH Massachusetts Method (MT Modified) – includes analysis of the following individual compounds: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylene, naphthalene, and methyl tertiary-butyl ether

· EPH Screen by EPH Massachusetts Method (MT Modified) – if the EPH screen produced a TEH value greater than 200 mg/kg, the sample was analyzed for EPH fractions. 

· 8 RCRA metals by USEPA Methods 6010/6020 and 7470 (mercury)
[bookmark: _Toc369507438]ARCADIS Soil Sampling Activities
ARCADIS collected approximately 597 surface soil samples on behalf of ExxonMobil during the period from September 1, 2011 through July 11, 2013.  The soil samples were collected at the request of individual landowners from properties that were inundated by high water conditions at the time of the SPI.  Samples were collected in accordance with the Landowner Requested Soil Sampling Plan for Silvertip Pipeline Incident (CTEH, July 22, 2011).  Samples were collected as five point composite samples (with the exception of samples collected for VOC analysis) and composited in the field to form representative surface soil samples that were submitted for laboratory analysis.  The number of samples collected for each individual property was dependent on the size of the target sample area as outlined in the Landowner Requested Soil Sampling Plan.   Sample locations are shown on Figures 1 through 91 (Note: the ARCADIS sample locations are depicted with the same sample location symbol as the CTEH soil samples discussed above to indicate samples that were collected at the request of individual property owners).  In accordance with the Landowner Requested Soil Sampling Plan, the ARCADIS samples were submitted to Pace Laboratories (prior to 2012) and Lancaster Laboratories (during 2012 and 2013) for analysis of the following:
VOCs by USEAP Method 8260B
SVOCs by USEPA Method 8270C
PAHs by 8270 SIM
VPH by VPH Massachusetts Method (MT Modified) – includes analysis of the following individual compounds: benzene, ethylbenzene, toluene, m&p-xylenes, o-xylene, naphthalene, and methyl tertiary-butyl ether
EPH Screen by EPH Massachusetts Method (MT Modified) – if the EPH screen produced a TEH value greater than 200 mg/kg, the sample was analyzed for EPH fractions. 
Although soil samples were collected and analyzed for metals during July and August 2011, it was determined that concentrations of metals in soil are not related to crude oil impacts. On September 7, 2011, the MDEQ and USEPA granted approval for EMPCo to discontinue further analysis of metals as potential constituents of concern related to the SPI.  

[bookmark: _Toc369507439]Soil Sampling Results
The following sections summarize the laboratory results for the soil samples collected by the MDEQ, the USEPA, and ExxonMobil (i.e., CTEH and ARCADIS).  This section also compares the laboratory results to applicable soil screening criteria in accordance with the AOC.
[bookmark: _Toc369507440]Analytical Reports
Analytical results for samples collected by MDEQ and USEPA were downloaded from the USEPA’s SCRIBE database.  EMPCo does not have analytical reports generated by analysis of the MDEQ or USEPA samples.     
Analytical results for soil samples collected by CTEH were reported by Pace Laboratories and validated by a third party (Gradient) in accordance with the Quality Assurance Project Plan (QAPP) (CTEH, August 2011, Revised September 2011).  Data Verification/Validation Reports that were prepared based on the review of the analytical results are presented in Appendix A (Volumes 2 through 8).   
Analytical results for soil samples collected by ARCADIS were reported by Pace Laboratories or Lancaster Laboratories and validated by either Gradient or ARCADIS data validators in accordance with the QAPP.  Data Verification/Validation Reports that were prepared based on the review of the analytical results for the samples collected by ARCADIS are presented in Appendix A.
Pursuant to the MDEQ’s request, Appendix A also includes Data Verification/Validation Reports for downstream impacted area soil and sediment samples that were not previously provided in reports. 
[bookmark: _Toc369507441]MDEQ and USEPA Sampling Results
Analytical results obtained from the USEPA SCRIBE Database for the samples collected by the MDEQ and USEPA are tabulated in Table 1.  Results for detected organic constituents in the MDEQ and USEPA samples are shown on Figures 1 through 91.   The analytical results for the MDEQ and USEPA soil samples were compared to Tier 1 Risk-Based Screening Levels (RBSLs) for residential soil less than 10 feet from groundwater in accordance with the AOC (MDEQ 2009).
As indicated on Table 1, soil sample reporting limits were less than the screening criteria for most compounds; however, the reporting limits for certain compounds exceeded the soil screening criteria as noted in the tables (shaded values).  As identified in the Tables of the Montana Tier 1 RBCA Guidance for petroleum releases (September 2009), the majority of the compounds with reporting limits that exceed soil screening criteria are not considered to be commonly associated with crude oil.  Compounds which are not associated with crude oil (as identified based on the Montana Tier 1 RBCA guidance and/or based on detected constituents in the released crude oil) are listed in italics on the left hand column in Table 1.    
In general, the MDEQ and USEPA soil samples were initially screened for TEH.  If the detected TEH concentration was greater than 200 mg/kg, the EPH fraction analysis was performed. The EPH fraction analysis provides results for petroleum hydrocarbon ranges for aliphatic and aromatic compounds.
The MADEP VPH analysis does not have an initial screen. The analysis provides results for individual organic compounds (e.g., BTEX) and petroleum hydrocarbon ranges for aliphatic and aromatic compounds (e.g., C5-C8 aliphatic, C9-C12 aliphatic, C9-C10 aromatics).
The MDEQ and USEPA soil samples that contained detected constituents at concentrations above the Tier 1 RBSLs (not including samples that exceeded the 200 ppm TEH screening criteria with no exceedances for individual EPH fractions) include:
	Sample Number
	Sample Date
	Figure #
	Exceedance

	SPSO101071211
	7/12/2011
	2
	Naphthalene

	SPSO127071511
	7/15/2011
	29
	Benzene

	SPSO212071311
	7/13/2011
	19
	EPH Fractions

	ST-CA-01
	7/21/2011
	16
	EPH Fractions

	ST-DK-01
	7/22/2011
	2
	EPH Fractions

	ST-EM-02
	7/15/2011
	7
	EPH Fractions

	ST-GZ-01
	7/16/2011
	22
	EPH Fractions

	ST-GZ-02
	7/16/2011
	22
	EPH Fractions

	ST-JS-01
	7/20/2011
	3
	PAHs

	ST-JS-02
	7/20/2011
	3
	EPH Fractions

	ST-JV-03
	7/22/2011
	16
	EPH Fractions

	ST-KF-01
	7/21/2011
	16
	EPH Fractions

	ST-KF-02
	7/21/2011
	16
	EPH Fractions

	ST-KW-06
	7/18/2011
	11
	EPH Fractions

	ST-KW-07
	7/18/2011
	13
	EPH Fractions

	ST-LW-02
	7/16/2001
	9
	EPH Fractions

	ST-ML-01
	7/18/2011
	17
	EPH Fractions

	ST-ML-02
	7/18/2011
	17
	EPH Fractions

	ST-SM-01
	7/18/2011
	6
	EPH Fractions

	ST-TC-01
	7/21/2011
	39
	EPH Fractions

	ST-TC-02
	7/21/2011
	39
	EPH Fractions

	ST-HN-01
	7/10/2011
	22
	EPH Fractions

	ST-MS-01
	7/09/2011
	28
	EPH Fractions, Naphthalene



[bookmark: _Toc369507442]CTEH and ARCADIS Soil Sampling Results
Analytical results for the soil samples collected by ExxonMobil (i.e., CTEH and ARCADIS) are tabulated in Table 2.  Results for detected organic constituents in the CTEH and ARCADIS samples are shown on Figures 1 through 91.   The analytical results for the CTEH and ARCADIS soil samples were compared to Tier 1 Risk-Based Screening Levels (RBSLs) for residential soil less than 10 feet from groundwater (MDEQ 2009).  Analytical results for metals that were analyzed for the CTEH soil samples are also tabulated in Table 2 for completeness; however, since it was determined that metals are not associated with the released crude oil, the metals concentrations in Table 2 are not evaluated or discussed further in the context of the SPI.
As indicated on Table 2, soil sample reporting limits were less than the screening criteria for most compounds; however, the reporting limits for certain compounds exceeded the soil screening criteria as noted in the tables (shaded values).  As identified in the Tables of the Montana Tier 1 RBCA Guidance for petroleum releases, the majority of the compounds with reporting limits that exceed soil screening criteria are not considered to be commonly associated with crude oil.  Compounds which are not associated with crude oil (as identified based on the Montana Tier 1 RBCA guidance and/or based on detected constituents in the released crude oil) are listed in italics on the left hand column in Table 2.    
Similar to the MDEQ and USEPA soil samples, the CTEH and ARCADIS soil samples were initially screened for TEH.  If the TEH concentration was greater than 200 mg/kg, then the EPH fraction analysis was performed. The EPH fraction analysis provides results for petroleum hydrocarbon ranges for aliphatic and aromatic compounds.  The MADEP VPH analysis does not have an initial screen and provides results for individual organic compounds (e.g., BTEX) and petroleum hydrocarbon ranges for aliphatic and aromatic compounds (e.g., C5-C8 aliphatic, C9-C12 aliphatic, C9-C10 aromatics).
CTEH and ARCADIS soil samples that contained detected constituents at concentrations above the Tier 1 RBSLs (not including samples that exceeded the 200 ppm TEH screening criteria with no exceedances for individual EPH fractions) include:
	Sample Number
	Sample Date
	Figure #
	Exceedance

	LAMT471SOBKG111
	8/16/2011
	2
	PAHs

	LAMT111611SO101
	11/16/2011
	3
	PAHs

	LAMT111611SO102
	11/16/2011
	3
	PAHs

	LAMT111611SO103
	11/16/2011
	3
	PAHs

	LAMT111611SO104
	11/16/2011
	3
	PAHs

	LAMT111611SO105
	11/16/2011
	3
	PAHs

	LAMT112011SO103
	11/20/2011
	7
	Benzene

	LAMT112111SO101
	11/21/2011
	7
	PAHs

	LAMT112111SO102
	11/21/2011
	7
	EPH Fractions

	LAMT112111SO103
	11/21/2011
	7
	PAHs

	LAMT112111SO104
	11/21/2011
	7
	PAHs

	BIMT090911SO103
	9/9/2011
	15
	EPH Fractions

	LAMT0809SO302
	8/9/2011
	16
	PAHs

	LAMT0809SO305 
	8/9/2011
	16
	Benzene

	BMIT092911SO103
	9/29/2011
	18
	PAHs

	LOMT0826SO101
	8/26/2011
	33
	PAHs

	LOMT0826SOBKG104
	8/26/2011
	33
	PAHs

	ATR438F-SO006
	5/15/2012
	40
	PAHs

	WOMT081811SO204
	8/18/2011
	57
	PAHs


	


A detailed analysis of the above-listed exceedances detected in the CTEH and ARCADIS soil samples is presented below: 
Sample LAMT471SOBKG111:  This sample was collected from an area that was considered to be representative of site background conditions.  Benzo(a)pyrene was detected at a concentration of 0.0305 mg/kg, which exceeds the 0.020 mg/kg Tier 1 RBSL screening criteria.  No other constituents were detected in this sample at concentrations exceeding the screening criteria. 
Samples LAMT111611SO101 through LAMT111611SO105: These soil samples were collected in connection with the demolition of two small structures located on private residential property.  Benzo(a)pyrene was detected in each sample at a concentrations ranging from 0.0228 to 0.0892 mg/kg (which exceed the 0.02 mg/kg Tier 1 RBSL screening criteria).  Benzo(b)fluoranthene  was detected in one sample at a concentration of 0.209 mg/kg (which exceeds the Tier 1 RBSL screening criteria of 0.200 mg/kg).  Based on the laboratory results for these samples, ARCADIS submitted the same soil samples for forensic petroleum analysis to evaluate the potential source of the PAH compounds.  The forensic analytical results indicate the detected PAH compounds were not associated with SPI crude oil.
Samples LAMT112011SO103 and LAMT112111SO101 through LAMT112111SO104: These samples were collected in connection with the demolition of several small structures located on a private agricultural property.  Benzene was detected by the Montana Modified VPH analysis for three of the samples at concentrations ranging from 0.041 to 0.047 mg/kg (exceeding the 0.04 mg/kg Tier 1 RBSL criteria).  Each of these samples were also analyzed for benzene by Method 8260B which is a gas chromatography/mass spectroscopy method that provides a more accurate identification and lower detection limit than the VPH analysis.  Benzene was not detected in any of the samples for the 8260B analysis.  Benzo(a)pyrene was detected in two of these samples at concentrations of 0.0343 and 0.0602 mg/kg (exceeding the 0.020 mg/kg Tier 1 RBSL screening criteria), and C9-C18 aliphatics were detected in one sample at a concentrations of 366 mg/kg (which exceeds the 200 mg/kg Tier 1 RBSL screening criteria).  Based on the laboratory results for these samples, ARCADIS collected soil samples for forensic petroleum analysis.  The forensic analytical results indicate the detected PAHs, VOCs, and EPH fractions were not associated with crude oil (and therefore not associated with the SPI).
Sample BIMT090911SO103:  This sample was collected from a soil berm which had been constructed on a residential/agricultural property for flood control purposes.  Analysis of the sample identified aromatic and aliphatic hydrocarbons at concentrations that exceed the Tier 1 RBSL screening criteria.  Based on the results for this sample, the berm materials were removed from the property and transported for off-site disposal during the SPI response.    
Samples LAMT0809SO302 and LAMT0809SO305: Benzo(a)pyrene and Benzo(b)fluoranthene were detected in sample LAMT0809SO302 at concentrations of 153 and 214 mg/kg, respectively (which exceed the respective Tier 1 RBSL screening criteria for these compounds of 0.020 and 0.200 mg/kg).  Benzene was detected by the Montana Modified VPH method for sample LAMT0809SO305 at a concentration of 0.061 mg/kg (which exceeds the 0.40 mg/kg Tier 1 RBSL screening criteria for benzene).    This sample was also analyzed by Method 8260B and benzene was not detected by that method (at a lower detection limit than was utilized for the VPH analysis).  
Sample BMIT092911SO103: Laboratory results indicate that benzo(a)pyrene was detected at a concentrations of 0.157 mg/kg, which exceeds the 0.02 mg/kg the Tier 1 RBSL soil criteria.  No other constituents were detected in this sample or in adjacent samples at concentrations exceeding soil screening soil criteria.   Based on the laboratory results for this sample, ARCADIS submitted the same sample for forensic petroleum analysis.  The forensic analytical results indicate the detected benzo(a)pyrene was not associated with SPI crude oil.
Samples LOMT0826SO101 and LOMT0826SOBKG104: Laboratory analysis indicates that benzo(a)pyrene was detected at in each of these sample at concentrations of 0.031 and 0.0226 mg/kg (which slightly exceed the 0.020 mg/kg Tier 1 RBSL screening criteria).  One sample was intended to be representative of background soil conditions.   No other constituents were detected in these soil samples at concentrations exceeding the soil screening criteria.  
Sample ATR438F-SO006: Laboratory analysis of this sample identified benzo(a)anthracene at a concentration of 0.320 mg/kg (which exceeds the 0.200 mg/kg Tier 1 RBSL soil screening criteria for benzo(a)anthracene).  No other constituents were detected in this sample at concentrations exceeding the soil screening criteria.    Based on the laboratory results for this sample, ARCADIS submitted the same sample for forensic petroleum analysis.  The forensic analytical results indicate the detected benzo(a)anthracene was not associated with crude oil. 
Sample WOMT081811SO204: Benzo(a)pyrene was detected in this sample at a concentration of 0.0226 mg/kg, which slightly exceeds the Tier 1 RBSL soil screening criteria for benzene of 0.020 mg/kg.  No other constituents were detected in this sample or in adjacent samples at concentrations exceeding the Tier 1 RBSL screening criteria. 
Based the evaluation of the results for the soil samples collected by CTEH and ARCADIS as summarized above, no further characterization or cleanup efforts are required to address the Silvertip Pipeline incident crude oil release.  In each instance where constituents have been identified at concentrations exceeding the Tier 1 RBSL soil screening criteria, the identified constituents are either not associated with crude oil (as determined based on forensic analytical testing) or are present in isolated samples at concentrations that are slightly above the soil screening criteria. 
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