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1.0 INTRODUCTION 
This report has been prepared for Marathon Oil Company (MOC) by Golder Associates Inc. (Golder) 

regarding the 697-21A well pad located in Garfield County, Colorado. This facility is shown on Figures 1 

and 2 and is referred to herein as the 21A facility or the site. On behalf of MOC, InterTech Environmental 

and Engineering, L.L.C. (InterTech) provided field inspection services in support of the 21A activities 

described in this report. Therefore, InterTech provided significant input to this report. 

A fluid release at the 21A facility was confirmed on December 2, 2014, and appropriate notification calls 

were made on December 3. This included notification of the Colorado Oil and Gas Conservation 

Commission (COGCC), the surface owner (OXY USA), and Garfield County. An initial Form 19 

Spill/Release Report regarding the 21A spill was submitted to the COGCC on December 4. 

Based on tank gauge and historical data, MOC estimated that 229 barrels of produced water and 

4 barrels of condensate were released from the condensate dump line at the site. These estimated spill 

quantities were discussed with the COGCC during a December 16 visit to the 21A facility. This was 

followed by submittal of a supplemental Form 19 on December 17 and a Form 4 Sundry Notice on 

December 18 in connection with the 21A spill.  

The December 18 Sundry Notice provided the most recent pressure test records for the site. As part of 

MOC annual pressure testing of Piceance Operation flow-lines, the 21A condensate dump line had been 

pressure tested on May 6, 2014. Documentation submitted with the Sundry Notice confirmed that a 

pressure of 115 pounds per square inch was maintained during the May 2014 pressure testing. 

The December 16 site visit with the COGCC included discussions concerning: 

 The expected depth to groundwater, distance to surface water, and seeps and springs in 
the area; 

 The plan to evaluate potential impacts of the spill based on area geology/hydrology; and 

 Development of a surface water sampling and analysis plan in response to the spill. 

This report is intended to expand upon and address these three items. Additionally, this report describes 

the MOC response to the 21A spill, including site investigations and site remediation activities. 
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2.0 21A SPILL RESPONSE  
In addition to the spill notifications and reporting noted above, MOC performed timely site investigations 

and site remediation in response to the 21A spill. As context for the following discussion of investigations 

and remediation at the site, the as-built diagram for the 21A facility is provided in Appendix A-1. Site 

features that are particularly important to the current evaluations include the condensate tank (Figure 2), 

2-inch condensate dump line, containment ring, and valve can. The condensate dump line is present at a 

depth of approximately 4.2 feet below ground surface. Also pertinent to the current evaluations are 21A 

condensate and produced water analytical results for January 15, 2015 samples, which are presented in 

Appendix A-2. Representative photos of the 21A investigations and remediation activities are provided in 

Appendix B-1. 

2.1 Site Investigations 
Based on concerns about a possible fluid leak at the 21A well production pad, field investigations at the 

site were initiated on December 2. This initial investigation involved hydrovac excavation of five potholes 

in the vicinity of the condensate tank, condensate dump line, and valve can, as shown on Figure 2. These 

potholes were excavated by Badger Daylighting (Badger) to confirm the location of pertinent liquid flow-

lines and to aid in determining the source and extent of any possible contamination. Four of the potholes 

are visible in Photo 1 (Appendix B-1), and the fifth pothole was located southwest of the valve can. These 

potholes partially exposed the underground piping near the containment ring. The spoils and clean-out 

water collected by Badger were placed in a lined containment that Moody Construction (Moody) 

constructed in the northeastern corner of the pad. 

Site investigations were continued by InterTech on December 3 with photoionization detector (PID) 

measurements in each of the potholes. As shown on Figure 2, volatile organic compound (VOC) readings 

of up to 51.85 parts per million (ppm) were measured, with the highest reading along the condensate 

dump line immediately north of the containment ring.  

The PID measurements indicated that a leak was likely present along the condensate dump line between 

the edge of the tank containment ring and the riser where the dump line emerges from the ground to 

connect to the tank. Furthermore, the potholes indicated that there was little to no horizontal migration of 

fluid. The condensate dump line was then pressurized, and the sound of gas escaping from the 

suspected section of pipe supported the presumption that the leak was likely located between the 

containment ring and the condensate pipe riser. Now confident that a spill had occurred, MOC notified the 

COGCC at 14:20 on December 3 and a Form 19 was submitted to the COGCC on December 4. 

All of the wells on the 21A well pad were shut-in after a spill had been confirmed. The condensate tank 

and dump line had been previously isolated, and the condensate dump line had been disconnected from 

the condensate tank. Produced water was then removed from the produced water tanks present in the 
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tank containment. The tank containment was then dismantled as necessary to access the condensate 

dump line from the edge of the tank containment to the pipe riser. 

2.2 Source Identification and Characterization 
On December 9, Moody was dispatched to the site to excavate the soil from the former edge of the tank 

containment back to the condensate dump line riser. Soil removal efforts included a combination of hand 

excavation (Photo 2) and machine excavation (Photo 3). 

On December 11, two soil samples were collected from the excavation for laboratory analysis (Table 1). 

At a depth of 4 feet, a laboratory sample was collected directly above the dump line and adjacent to the 

riser; a duplicate sample was collected and analyzed using a PID (251.6 ppm). At a depth of 

approximately 6 feet, a laboratory sample was collected from directly below the 90-degree elbow that 

connected the horizontal run of the condensate dump line to the riser; a duplicate sample was also 

collected at this location and analyzed using a PID (1,716 ppm). The laboratory analytical results detailed 

in Appendix B-2 include: 

 BTEX (benzene, toluene, ethylbenzene, and total xylenes) concentrations up to 134 ppm; 

 Diesel range total petroleum hydrocarbons (TPH-DRO) up to 715 ppm; and  

 Gasoline range total petroleum hydrocarbons (TPH-GRO) up to 3,180 ppm. 

Once soil excavation was completed, the condensate dump line was pressurized in order to pinpoint the 

source of the leak. MOC charged the condensate dump line with natural gas, but some residual fluid was 

also present in the line. As shown by Photo 4, this pressurization confirmed that the leak was from a hole 

in the 90-degree elbow that connected the condensate dump line horizontal pipe to the riser. 

Soil excavated from the site was placed within a lined containment constructed adjacent to the previously 

constructed containment in the northeastern corner of the pad (Photo 5). 

2.3 Site Remediation 

2.3.1 Excavation of Potentially Impacted Soil 
Excavation of potentially contaminated soil from the 21A facility continued on December 18 (Photo 6). 

Moody used a large excavator capable of breaking through the frost and shelf rock. Moody began by 

removing the soil overlying a portion of the produced water poly line extending from the already exposed 

section toward the valve can the distance of the planned excavation so that the exact location of the line 

would be known and the piping would be visible for monitoring. This soil was not contaminated and was 

set aside to be put back into place during backfilling operations. 
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Moody then began excavating the portion of soil from the existing excavated area back toward the valve 

can between the poly line and the tank containment. Out of an abundance of caution, the soil and rock 

collected from this area was presumed to be contaminated, and was staged in the lined spoil pile area. 

During excavation, a PID was used in ambient conditions to assess if VOCs were present in the material 

being removed. The soil and rock removed were clean to a depth of about 4 feet, where very low levels of 

VOCs (0.75 ppm or less) began to be detected in the excavation nearest the leak source. 

The area was ultimately excavated to a depth of approximately 7 feet, extending from about 2 feet 

northeast of the leak source to about 4 feet southwest of the leak source in between the produced water 

dump line and the poly line. At a depth of 7 feet, the highest VOC reading in ambient conditions was 

4.25 ppm. A composite soil sample was collected from the newly excavated area, sealed in a bag, and 

placed in a heated vehicle to bring the sample to approximately 70 degrees Fahrenheit. The PID probe 

was then inserted into the bag for headspace analysis, which resulted in a reading of 0.70 ppm. Given 

this result, the excavation operation was deemed complete. A total of approximately 36 cubic yards of soil 

were excavated at the site in connection with these remediation efforts. 

2.3.2 Completion of Repairs 
After the excavation operations were completed on December 18, the condensate dump line was purged 

with inert nitrogen gas in preparation for welding the new segment to the existing pipe. After the line was 

purged, the team assembled to complete the hot work permit; however, the MX6 area monitor indicated 

that the area where welding would take place was above 0.00 percent of the lower explosive limit (LEL). 

As per MOC’s policy, which requires a reading of 0.00 percent LEL, the hot work permit was not issued. 

Welding operations were rescheduled for the following day, and a rig heater was operated overnight to 

ventilate the excavation area. 

On December 19, 0.00 percent LEL was confirmed within the excavation so a welder proceeded to weld 

together the replacement sections of the condensate dump line, including the horizontal run, the 90 

degree elbow, and the riser. When welding was completed, the repaired condensate dump line was 

pressure tested for 45 minutes and successfully held pressure. The piping was then bedded with ¾-inch 

road base material, and clean material that had sloughed off of the cut slope on-pad was used to backfill 

the remaining excavated area. The tank containment was then reassembled on December 19.  

On January 8, 2015, H & H Environmental repaired the tank containment liner where it had been cut to 

provide access to the dump line. H & H Environmental then tested their repair and confirmed a successful 

“hold.” On January 9, MOC field operators returned the 21A wells to production. 
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The section of pipe removed from the condensate dump line that contained the 90-degree elbow (i.e., the 

leak source) was inspected by MOC’s Fixed Equipment Integrity Specialist in Cody, Wyoming. The 

Specialist determined that carbon dioxide-related corrosion had caused the holes in the condensate pipe 

elbow. 

2.3.3 Disposition of Excavated Materials 
The spoils resulting from potholing and material excavation at the site were placed within lined 

containment and will be stored there until Spring 2015. The spoils and containment will be monitored and 

if free liquid from snowmelt and/or stormwater collects inside of the containment, the fluids will be 

removed using a vacuum truck and properly disposed of at a third party disposal facility. 

Once the spoil pile thaws in the Spring of 2015, composite samples will be collected and laboratory 

analyzed to identify contaminants and their concentrations. After the laboratory results are known, MOC 

will determine the best method for treatment or disposal of the materials, as appropriate. 

 

i:\15\1520168\0400\rpt_fnl-06feb15\1520168_21a_remediation_06feb15.docx  



 
February 2015 6 1520168 

 
3.0 HYDROGEOLOGIC AND TRANSPORT CONSIDERATIONS 

3.1 Hydrogeologic Conditions 
Bedrock in the region near the 21A facility is generally characterized as well-cemented Uinta Formation 

sandstone, siltstone, and marlstone. While the primary porosity of the Uinta bedrock is typically relatively 

low, fractures within these strata have been noted to provide zones of enhanced transmissivity 

(Golder, 20131).  

Although hydrogeologic characterization field investigations have not been performed at 21A, detailed 

investigations at another MOC facility in the area (32C) confirmed that groundwater was present at depths 

ranging from approximately 100 to 190 feet below the ground surface (Golder, 2013). The hydrogeologic 

and topographic settings at 21A and 32C are similar. Therefore, it is inferred that the 21A facility is also 

underlain by a significant thickness of unsaturated strata, similar to 32C. 

As shown on Figure 1, the undisturbed ground surface near the site generally slopes west towards 

Cascade Canyon and southwest towards an unnamed tributary. Groundwater flow in the region is 

strongly influenced by topography, with flow from topographically high groundwater recharge areas 

towards drainages in the region. Therefore, it is expected that groundwater flow from the site is primarily 

towards the west and southwest. 

During the 21A spill investigation and remediation operations, there was no indication of significant 

horizontal migration of contaminants. Instead, it is inferred that the fluid spilled at 21A predominantly 

infiltrated vertically downward through fractures in the underlying bedrock. Although fluid migration would 

be influenced by orientation, aperture, and infilling of the fractures present, it is expected that fluid 

migration would be predominantly downward through the unsaturated zone towards the saturated zone.  

The ultimate fate and transport of contaminated fluids from the 21A spill cannot be determined based on 

existing information. However, if the flux of the contaminated fluid was sufficient to fully penetrate the 

unsaturated zone beneath the site, it is expected that contaminant migration would then be primarily to 

the west and southwest towards Cascade Canyon. 

3.2 Potential Receptors 
A search of the Colorado Division of Water Resources (DWR) database confirmed that there are no 

permitted wells within 2 miles of the site, as shown on the map provided in Appendix C-1. A similar DWR 

map provided in Appendix C-2 indicates no applications for water wells within 2 miles of the site.  

1 Report on 32C Groundwater Monitoring Program, MOC 596-32C Produced Water Pond, Facility 
#421284, COGCC REM #7734, Garfield County, Colorado, issued by Golder November 14, 2013. 
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Springs, seeps, and surface water drainages in the site vicinity may be considered potential receptors and 

exposure pathways for 21A contamination, as discussed in the sections below. The larger drainages near 

21A include Cascade Creek located 2,300 feet northwest and a tributary to Conn Creek located 2,700 

feet southeast, as shown on Figure 1. 
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4.0 WATER QUALITY MONITORING 

4.1 Previous Surface Water Monitoring 
MOC has performed surface water monitoring in the vicinity of 21A, as detailed in Appendices D-1 and 

D-2. The sampling events performed in June 2011 and August 2012 provide baseline data for comparison 

with results from the 21A surface water monitoring program proposed in Section 4.2. It is noted that some 

of the 2011 sampling locations were dry in 2012, as shown on Figure 3. For example, two surface water 

monitoring locations that were sampled in 2011 (Photos 10 and 12 in Appendix B-1) could not be sampled 

in 2012 (Photos 9 and 11). 

4.2 Proposed Monitoring Program 
To confirm that the 21A spill does not impact waters of the State, MOC proposes the surface water 

monitoring program described below. Because surface water is only sporadically present near 21A, this 

monitoring program would of course be dependent on sufficient quantities of surface water from seeps, 

springs, and natural drainages for technically defensible sampling and analysis.  

4.2.1 Seeps and Springs 
As the winter 2015 snow melts in the vicinity of the site, the perimeter of the well pad and the surrounding 

area will be walked to inspect for any seeps or springs. If present, these seeps or springs will be sampled 

and analyzed as described in Section 4.2.3. It is anticipated that these seep/spring inspections will occur 

three to four times as conditions warrant. Based on the extremely steep conditions west of 21A, 

inspection personnel will use heightened caution when working in this area. 

4.2.2 Natural Drainages 
In connection with each seep and spring sampling event, natural drainages near 21A will be sampled at 

the six locations shown on Figure 3 and described below, assuming water is present at the time of the 

sampling event. 

 Location 1 – Upstream location in Cascade Creek northwest of 21A. Existing sampling 
location 69721AMOC34 is suitable for this monitoring. 

 Location 2 – Downstream location in Cascade Creek west of 21A where the unnamed 
tributary located south of 21A enters Cascade Creek. 

 Location 3 – Upstream location in the Conn Creek tributary east of 21A. Existing 
sampling location 69721AMOC42 (Photo 8) is suitable for this monitoring. 

 Location 4 – Downstream location in the Conn Creek tributary east of 21A. 

 Location 5 – This location would monitor surface water quality from another party located 
upstream along the unnamed tributary. 

 Location 6 – This location would monitor the unnamed tributary located south of 21A. 
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4.2.3 Sampling and Analysis 
It is proposed that the drainages and nearby seeps and springs be monitored by quarterly sampling 

events beginning in Spring of 2015 and ending in Fall of 2016, dependent on available surface water and 

surface access conditions. This surface water sampling program will be performed based on Golder 

Technical Procedure TP 1.2-26 (Surface Water Sampling Methods) provided in Appendix E. Water quality 

analytical testing will be performed by Accutest Mountain States, a Colorado certified laboratory. Based 

on the 21A condensate and produced water analyses detailed in Appendix A-2 and the spill area 

excavation sampling results (Appendix B-2), it is proposed that the analytical testing program include the 

following parameters: 

 BTEX, TPH-DRO, and TPH-GRO; 

 Total dissolved solids and total suspended solids; and 

 Chloride, sulfate, iron, and pH. 

Analytical test methods will be in accordance with COGCC requirements. 

4.2.4 Monitoring Program Reporting 
For each of the 21A monitoring events, analytical results will be submitted to the COGCC, along with a 

concise Technical Memorandum. Each Technical Memorandum will describe the sampling and analysis 

performed and will note any monitoring locations that could not be sampled. The Technical Memorandum 

issued following the final 2016 monitoring event will include recommendations for possible subsequent 

water quality monitoring for the site, if appropriate. 
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5.0 SUMMARY AND CONCLUSIONS 
Based on concerns about a possible fluid leak at the 21A well production pad, field investigations at the 

site were initiated on December 2, 2014. It was confirmed on December 2 that a leak was present in the 

condensate dump line, so appropriate notification calls were made on December 3. Based on tank gauge 

and historical data, MOC estimated that 229 barrels of produced water and 4 barrels of condensate were 

released from the condensate dump line at the site.  

Subsequent investigations confirmed that: 1) the leak was from a hole in the 90-degree elbow that 

connected the condensate dump line horizontal pipe to the riser; 2) a PID reading of 1,716 ppm and soil 

concentrations of 715 ppm TPH-DRO and 3,180 ppm TPH-GRO were present immediately below the leak 

location; and 3) after soil and rock in the spill area were excavated to an ultimate depth of approximately 7 

feet, a residual PID reading of 0.70 ppm was measured. A total of approximately 36 cubic yards of soil 

and rock were excavated at the site in connection with these remediation efforts. 

MOC’s Fixed Equipment Integrity Specialist determined that carbon dioxide-related corrosion had caused 

the holes in the condensate pipe elbow. The affected portion of the condensate dump line was replaced 

prior to backfilling the 21A remediation excavation area with clean materials. Potentially contaminated 

materials removed during 21A remediation were staged within lined containment and will be treated or 

disposed in accordance with applicable requirements in the Spring of 2015. 

The site is located in a remote area that is more than 2 miles from any water supply wells, and is likely 

underlain by at least 100 feet of unsaturated bedrock. However, relatively large surface water drainages 

are located 2,300 to 2,700 feet from the site. It is proposed that these drainages and nearby seeps and 

springs be monitored by quarterly sampling events beginning in Spring of 2015 and ending in Fall of 

2016, dependent on available surface water and surface access conditions. 

Evaluation of site conditions and activities related to the spill at 21A supports the following conclusions. 

 MOC was proactive in performing systematic site investigations and site remediation in 
response to the 21A spill. 

 Rock and soil in the spill area were remediated and the corroded portion of the 
condensate dump line was replaced, thereby minimizing the potential for migration of 
contamination. 

 The proposed water quality monitoring program is a reasonable approach to confirming 
that the 21A spill does not impact waters of the State. 
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Table 1:  21A Flow-line Excavation Sampling 

Sample ID Depth 
(ft bgs) Moisture Observations Odor Observations Visual Observations PID  

(ppm) 
SO_21A_FL_EXC_1 4.0 Nearly saturated; almost at 

field capacity 
Strong hydrocarbon odor Medium to dark brown in color; 

very gravelly; much wetter than 
surrounding, non-impacted soil 

251.6 

SO_21A_FL_EXC_2 6.0 Saturated; at field capacity Very strong hydrocarbon odor Medium to dark brown in color; 
very gravelly; much, much 
wetter than surrounding, non-
impacted soil 

1,716 

 
*Note: Sample SO_21A_FL_EXC_1 was collected above the 90 degree elbow on the condensate dump line riser; sample SO_21A_FL_EXC_2 
was collected directly below the 90 degree elbow on the condensate dump line riser. Sampling was performed on December 11, 2014. 
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Accutest Laboratories

Sample Summary

Marathon Oil
Job No: D66737

21A Spill Investigation
Project No:   PO# 4800011767  Line Item 10

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D66737-1 01/15/15 12:40 SD 01/16/15 AQ Water PW_21A_PRODUCED_WATER

D66737-2 01/15/15 13:00 SD 01/16/15 LIQ Liquid, Non-aqueous LIQ_21A_CONDENSATE
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On 01/16/2015, 2 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a 
temperature of 3.2 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D66737 was 
assigned to the project.  The lab sample ID, client sample ID, and date of sample collection are detailed in the report’s Results 
Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the 
analytical results and QC summary pages.

Client: Marathon Oil

Site: 21A Spill Investigation

Job No D66737

Report Date 1/23/2015 4:45:16 PM

CASE NARRATIVE / CONFORMANCE SUMMARY

Volatiles by GCMS By Method SW846 8260C
Matrix: AQ Batch ID: M:MSN3480

The data for  SW846 8260C meets quality control requirements.

D66737-2: Analysis performed at Accutest Laboratories, Marlborough, MA.

Matrix: AQ Batch ID: M:MSP2727

The data for  SW846 8260C meets quality control requirements.

D66737-1: Analysis performed at Accutest Laboratories, Marlborough, MA.

Volatiles by GC By Method SW846 8015B
Matrix: AQ Batch ID: GGA1385

All samples were analyzed within the recommended method holding time.

Sample(s)  D66738-1MS, D66738-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Extractables by GC By Method SW846-8015B
Matrix: AQ Batch ID: OP11200

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D66752-3MS, D66752-3MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Matrix: AQ Batch ID: OP11205

All samples were extracted and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66737-2MS, D66737-2MSD were used as the QC samples indicated.

The matrix spike (MS) recovery(s) of  TPH-DRO (C10-C28) are outside control limits.  Outside control limits due to high level 
in sample relative to spike amount.

Friday, January 23, 2015 Page 1 of 3
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Metals By Method SW846 6010C
Matrix: AQ Batch ID: MP15034

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66737-1SDL, D66737-1MS, D66737-1MSD were used as the QC samples for the metals analysis.

Matrix: AQ Batch ID: MP15067

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66752-13MS, D66752-13MSD, D66752-13SDL were used as the QC samples for the metals analysis.

The serial dilution RPD(s) for  Iron are outside control limits for sample  MP15067-SD1.  Percent difference acceptable due to 
low initial sample  concentration (< 50 times IDL).

Wet Chemistry By Method EPA 300.0/SW846 9056
Matrix: AQ Batch ID: GP14437

All samples were prepared and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66659-2MS, D66659-2MSD were used as the QC samples for the  Chloride, Sulfate, Chloride, Nitrogen, Nitrate 
analysis.

The matrix spike (MS) recovery(s) and matrix spike duplicate (MSD) recovery(s) of  Nitrogen, Nitrate are outside control 
limits.  Probable cause due to matrix interference.

GP14437-S1 for Nitrogen, Nitrate: NO2 and NO3 recoveries are outside QC acceptance limits due to the reduction of NO3 to 
NO2 as a result of a reducing agent in the sample.

D66737-1 for Nitrogen, Nitrate: Elevated detection limit due to matrix interference.

D66737-1 for Sulfate: Elevated detection limit due to matrix interference.

Wet Chemistry By Method SM 2320B-2011
Matrix: AQ Batch ID: GN28290

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66559-1DUP, D66559-1MS, D66559-1MSD were used as the QC samples for the  Alkalinity, Total as CaCO3 
analysis.

Wet Chemistry By Method SM 2540C-2011
Matrix: AQ Batch ID: GN28268

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66687-1DUP were used as the QC samples for the  Solids, Total Dissolved analysis.

Wet Chemistry By Method SM 2540D-2011
Matrix: AQ Batch ID: GN28298

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66687-1DUP were used as the QC samples for the  Solids, Total Suspended analysis.

Friday, January 23, 2015 Page 2 of 3
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Wet Chemistry By Method SM 4500S2 F-2011
Matrix: AQ Batch ID: GN28322

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D66719-1MS were used as the QC samples for the  Sulfide analysis.

Wet Chemistry By Method SM4500HB+-2011/9040C
Matrix: AQ Batch ID: GN28279

The following samples were run outside of holding time for method  SM4500HB+-2011/9040C:  D66737-1  Analysis performed 
past the required 15 minutes from collection time/holding time.

AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its 
entirety. This report is authorized by AMS indicated via signature on the report cover.

Friday, January 23, 2015 Page 3 of 3
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2 Sample(s) were collected on 01/15/2015 and were received at Accutest on 01/16/2015 properly preserved, at 0.5 Deg. C and intact.  
These Samples received an Accutest job number of D66737. A listing of the Laboratory Sample ID, Client Sample ID and dates of 
collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more 
information, please refer to QC summary pages.

Client: Accutest Mountain States

Site: MOILCOGJ: 21A Spill Investigation

Job No D66737

Report Date 1/23/2015 4:10:26 PM

SAMPLE DELIVERY GROUP CASE NARRATIVE

Volatiles by GCMS By Method SW846 8260C
Matrix AQ Batch ID: MSN3480

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  MC36532-1MS, MC36532-1MSD were used as the QC samples indicated.

Matrix AQ Batch ID: MSP2727

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  MC36337-1MS, MC36337-1MSD were used as the QC samples indicated.

MC36337-1MS/MSD Recovery(s) for  Benzene are outside control limits.  Outside control limits due to high level in sample 
relative to spike amount.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. It is further 
recommended that this report to be used in its entirety.The Accutest Laboratories of NE, Laboratory Director or assignee as verified 
by the signature on the cover page has authorized the release of this report(D66737).

Friday, January 23, 2015 Page 1 of 1
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Summary of Hits Page 1 of 1     
Job Number: D66737
Account: Marathon Oil
Project: 21A Spill Investigation
Collected: 01/15/15

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

D66737-1 PW_21A_PRODUCED_WATER

Benzene a 11.3 0.050 0.025 mg/l SW846 8260C
Toluene a 19.0 0.10 0.022 mg/l SW846 8260C
Ethylbenzene a 0.539 0.10 0.025 mg/l SW846 8260C
Xylene (total) a 9.32 0.10 0.030 mg/l SW846 8260C
TPH-GRO (C6-C10) 132 25 25 mg/l SW846 8015B
TPH-DRO (C10-C28) 272 19 17 mg/l SW846-8015B
Iron 26400 70 ug/l SW846 6010C
Manganese 404 5.0 ug/l SW846 6010C
Alkalinity, Total as CaCO3 309 5.0 mg/l SM 2320B-2011
Chloride 5910 100 mg/l EPA 300.0/SW846 9056
Solids, Total Dissolved 12500 10 mg/l SM 2540C-2011
Solids, Total Suspended 80.0 5.0 mg/l SM 2540D-2011
pH b 6.51 su SM4500HB+-2011/9040C

D66737-2 LIQ_21A_CONDENSATE

Benzene a 4110 25 12 mg/l SW846 8260C
Toluene a 19200 50 11 mg/l SW846 8260C
Ethylbenzene a 2220 50 13 mg/l SW846 8260C
Xylene (total) a 26700 50 15 mg/l SW846 8260C
TPH-GRO (C6-C10) 563000 50000 50000 mg/l SW846 8015B
TPH-DRO (C10-C28) 178000 3900 3500 mg/l SW846-8015B
Iron 3760 3500 ug/l SW846 6010C

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Analysis performed past the required 15 minutes from collection time/holding time.
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Accutest Laboratories

Sample Results

Report of Analysis

Mountain States

Section 4
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: PW_21A_PRODUCED_WATER 
Lab Sample ID: D66737-1 Date Sampled: 01/15/15 
Matrix: AQ - Water   Date Received: 01/16/15 
Method: SW846 8260C Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a P83264.D 100 01/21/15 AMA n/a n/a M:MSP2727
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene 11.3 0.050 0.025 mg/l
108-88-3 Toluene 19.0 0.10 0.022 mg/l
100-41-4 Ethylbenzene 0.539 0.10 0.025 mg/l
1330-20-7 Xylene (total) 9.32 0.10 0.030 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 103% 70-130%
2037-26-5 Toluene-D8 101% 70-130%
460-00-4 4-Bromofluorobenzene 107% 70-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

10 of 69
D66737

4
4.1



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: PW_21A_PRODUCED_WATER 
Lab Sample ID: D66737-1 Date Sampled: 01/15/15 
Matrix: AQ - Water   Date Received: 01/16/15 
Method: SW846 8015B Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA25160.D 500 01/21/15 KN n/a n/a GGA1385
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 132 25 25 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 92% 60-140%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: PW_21A_PRODUCED_WATER 
Lab Sample ID: D66737-1 Date Sampled: 01/15/15 
Matrix: AQ - Water   Date Received: 01/16/15 
Method: SW846-8015B   SW846 3510C Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD39924.D 100 01/21/15 JJ 01/19/15 OP11200 GFD1760
Run #2

Initial Volume Final Volume
Run #1 1060 ml 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 272 19 17 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 49% 10-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: PW_21A_PRODUCED_WATER 
Lab Sample ID: D66737-1 Date Sampled: 01/15/15 
Matrix: AQ - Water   Date Received: 01/16/15 

Percent Solids: n/a 
Project: 21A Spill Investigation

Total Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Iron 26400 70 ug/l 1 01/21/15 01/22/15 JB SW846 6010C 1 SW846 3010A 2

Manganese 404 5.0 ug/l 1 01/21/15 01/22/15 JB SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA5698
(2) Prep QC Batch: MP15034

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: PW_21A_PRODUCED_WATER 
Lab Sample ID: D66737-1 Date Sampled: 01/15/15 
Matrix: AQ - Water   Date Received: 01/16/15 

Percent Solids: n/a 
Project: 21A Spill Investigation

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Alkalinity, Total as CaCO3 309 5.0 mg/l 1 01/19/15 TJ SM 2320B-2011

Chloride 5910 100 mg/l 200 01/16/15 15:21 BF EPA 300.0/SW846 9056

Nitrogen, Nitrate a <2.0 2.0 mg/l 200 01/16/15 15:21 BF EPA 300.0/SW846 9056

Solids, Total Dissolved 12500 10 mg/l 1 01/19/15 JF SM 2540C-2011

Solids, Total Suspended 80.0 5.0 mg/l 1 01/20/15 JF SM 2540D-2011

Sulfate a <100 100 mg/l 200 01/16/15 15:21 BF EPA 300.0/SW846 9056

Sulfide <0.50 0.50 mg/l 1 01/21/15 JD SM 4500S2 F-2011

pH b 6.51 su 1 01/19/15 08:15 TB SM4500HB+-2011/9040C

(a) Elevated detection limit due to matrix interference.
(b) Analysis performed past the required 15 minutes from collection time/holding time.

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: LIQ_21A_CONDENSATE 
Lab Sample ID: D66737-2 Date Sampled: 01/15/15 
Matrix: LIQ - Liquid, Non-aqueous   Date Received: 01/16/15 
Method: SW846 8260C Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a N94355.D 50000 01/23/15 AMA n/a n/a M:MSN3480
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene 4110 25 12 mg/l
108-88-3 Toluene 19200 50 11 mg/l
100-41-4 Ethylbenzene 2220 50 13 mg/l
1330-20-7 Xylene (total) 26700 50 15 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 97% 70-130%
2037-26-5 Toluene-D8 98% 70-130%
460-00-4 4-Bromofluorobenzene 92% 70-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: LIQ_21A_CONDENSATE 
Lab Sample ID: D66737-2 Date Sampled: 01/15/15 
Matrix: LIQ - Liquid, Non-aqueous   Date Received: 01/16/15 
Method: SW846 8015B Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GA25161.D 1000000 01/21/15 KN n/a n/a GGA1385
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 563000 50000 50000 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 92% 60-140%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: LIQ_21A_CONDENSATE 
Lab Sample ID: D66737-2 Date Sampled: 01/15/15 
Matrix: LIQ - Liquid, Non-aqueous   Date Received: 01/16/15 
Method: SW846-8015B   SW846 3580A Percent Solids: n/a 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FI20935.D 2 01/21/15 JJ 01/20/15 OP11205 GFI1108
Run #2

Initial Volume Final Volume
Run #1 1.0 ml 10.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 178000 3900 3500 mg/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 88% 10-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: LIQ_21A_CONDENSATE 
Lab Sample ID: D66737-2 Date Sampled: 01/15/15 
Matrix: LIQ - Liquid, Non-aqueous   Date Received: 01/16/15 

Percent Solids: n/a 
Project: 21A Spill Investigation

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Iron 3760 3500 ug/l 1 01/23/15 01/23/15 JB SW846 6010C 1 SW846 3010A 2

Manganese <250 250 ug/l 1 01/23/15 01/23/15 JB SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA5702
(2) Prep QC Batch: MP15067

RL = Reporting Limit
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 5
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D66737: Chain of Custody
Page 1 of 2
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Accutest Laboratories Sample Receipt Summary

Accutest Laboratories
V:(303) 425-6021

Accutest Job Number: D66737 Client: MARATHON

Date / Time Received: 1/16/2015 1:58:00 PM Delivery Method:

Project: 21A

4. No. Coolers: 1

Airbill #'s: CO

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Bar Therm;  

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Initial/Adjusted): #1: (3.2/3.2);  

4036 Youngfield Street
F: (303) 425-6854

Wheat Ridge, CO
www/accutest.com

D66737: Chain of Custody
Page 2 of 2

21 of 69
D66737

5
5.1



Accutest Laboratories

GC Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 6
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGA1385-MB GA25139.D 1 01/20/15 KN n/a n/a GGA1385

The QC reported here applies to the following samples: Method:  SW846 8015B

D66737-1, D66737-2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 0.050 0.050 mg/l

CAS No. Surrogate Recoveries Limits

120-82-1 1,2,4-Trichlorobenzene 92% 60-140%
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Blank Spike Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGA1385-BS GA25137.D 1 01/20/15 KN n/a n/a GGA1385

The QC reported here applies to the following samples: Method:  SW846 8015B

D66737-1, D66737-2

Spike BSP BSP
CAS No. Compound mg/l mg/l % Limits

TPH-GRO (C6-C10) 2.2 2.31 105 70-130

CAS No. Surrogate Recoveries BSP Limits

120-82-1 1,2,4-Trichlorobenzene 93% 60-140%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D66738-1MS GA25144.D 50 01/20/15 KN n/a n/a GGA1385
D66738-1MSD GA25145.D 50 01/20/15 KN n/a n/a GGA1385
D66738-1 GA25143.D 50 01/20/15 KN n/a n/a GGA1385

The QC reported here applies to the following samples: Method:  SW846 8015B

D66737-1, D66737-2

D66738-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/l Q mg/l mg/l % mg/l mg/l % RPD Rec/RPD

TPH-GRO (C6-C10) 113 110 229 105 110 221 98 4 70-130/30

CAS No. Surrogate Recoveries MS MSD D66738-1 Limits

120-82-1 1,2,4-Trichlorobenzene 97% 98% 89% 60-140%

* = Outside of Control Limits.
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Accutest Laboratories

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 7
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11200-MB FI20895.D 1 01/20/15 JJ 01/19/15 OP11200 GFI1106

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-1

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 0.20 0.18 mg/l

CAS No. Surrogate Recoveries Limits

84-15-1 o-Terphenyl 49% 10-130%
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11205-MB FI20929.D 1 01/21/15 JJ 01/20/15 OP11205 GFI1108

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 2000 1800 mg/l

CAS No. Surrogate Recoveries Limits

84-15-1 o-Terphenyl 104% 10-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11200-BS FI20896.D 1 01/20/15 JJ 01/19/15 OP11200 GFI1106

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-1

Spike BSP BSP
CAS No. Compound mg/l mg/l % Limits

TPH-DRO (C10-C28) 5 2.18 44 33-130

CAS No. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 53% 10-130%

* = Outside of Control Limits.
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Blank Spike Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11205-BS FI20930.D 1 01/21/15 JJ 01/20/15 OP11205 GFI1108

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-2

Spike BSP BSP
CAS No. Compound mg/l mg/l % Limits

TPH-DRO (C10-C28) 5000 3490 70 33-130

CAS No. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 80% 10-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11200-MS FI20897.D 1 01/20/15 JJ 01/19/15 OP11200 GFI1106
OP11200-MSD FI20898.D 1 01/20/15 JJ 01/19/15 OP11200 GFI1106
D66752-3 FI20899.D 1 01/20/15 JJ 01/19/15 OP11200 GFI1106

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-1

D66752-3 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/l Q mg/l mg/l % mg/l mg/l % RPD Rec/RPD

TPH-DRO (C10-C28) ND 5 2.24 45 5 2.79 56 22 33-130/30

CAS No. Surrogate Recoveries MS MSD D66752-3 Limits

84-15-1 o-Terphenyl 73% 89% 76% 10-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D66737
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11205-MS FI20933.D 2 01/21/15 JJ 01/20/15 OP11205 GFI1108
OP11205-MSD FI20934.D 2 01/21/15 JJ 01/20/15 OP11205 GFI1108
D66737-2 FI20935.D 2 01/21/15 JJ 01/20/15 OP11205 GFI1108

The QC reported here applies to the following samples: Method:  SW846-8015B

D66737-2

D66737-2 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/l Q mg/l mg/l % mg/l mg/l % RPD Rec/RPD

TPH-DRO (C10-C28) 178000 5000 173000 -100* a 5000 165000 -260* a 5 33-130/30

CAS No. Surrogate Recoveries MS MSD D66737-2 Limits

84-15-1 o-Terphenyl 86% 81% 88% 10-130%

(a) Outside control limits due to high level in sample relative to spike amount.

* = Outside of Control Limits.

32 of 69
D66737

7
7.3.2



Accutest Laboratories

Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Mountain States

Section 8
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/21/15                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       100      11       41                                                                      

Antimony       30       2.1      19                                                                      

Arsenic        25       3.8      5.6                                                                     

Barium         10       .2       1.4                                                                     

Beryllium      10       .9       1.2                                                                     

Boron          50       .8       6.6                                                                     

Cadmium        10       .2       .36                                                                     

Calcium        400      2.4      41                                                                      

Chromium       10       .3       .4                                                                      

Cobalt         5.0      .5       .57                                                                     

Copper         10       .8       1.9                                                                     

Iron           70       1.5      9.5      11.4     <70                                                   

Lead           50       2.1      21                                                                      

Lithium        5.0      .4       2.7                                                                     

Magnesium      200      6.8      19                                                                      

Manganese      5.0      .5       .46      0.30     <5.0                                                  

Molybdenum     10       .4       .84                                                                     

Nickel         30       .5       .87                                                                     

Phosphorus     100      15       20                                                                      

Potassium      1000     99       270                                                                     

Selenium       50       7.1      11                                                                      

Silicon        50       4.7      5.2                                                                     

Silver         30       .3       .6                                                                      

Sodium         400      7.3      170                                                                     

Strontium      5.0      .01      .12                                                                     

Thallium       10       1.8      4                                                                       

Tin            50       12       16                                                                      

Titanium       10       .1       2.1                                                                     

Uranium        50       2.9      5.5                                                                     

Vanadium       10       .4       .4                                                                      

Zinc           30       .4       3.2                                                                     

Associated samples MP15034: D66737-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/21/15                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                01/21/15                                                       

D66737-1          Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           26400    31400    5000     100.0    75-125                                                

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      404      899      500      99.0     75-125                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15034: D66737-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                01/21/15                                                       

D66737-1          Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/21/15                                              

D66737-1          Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           26400    32000    5000     112.0    1.9      20                                           

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      404      908      500      100.8    1.0      20                                           

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15034: D66737-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/21/15                                              

D66737-1          Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/21/15                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           5480     5000     109.6    80-120                                                         

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      544      500      108.8    80-120                                                         

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15034: D66737-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/21/15                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

(anr) Analyte not requested

_________________________________________________________________________________________________________
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/21/15                                                                

D66737-1          QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           26400    26100    0.9      0-10                                                           

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      404      391      3.3      0-10                                                           

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15034: D66737-1

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15034                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/21/15                                                                

D66737-1          QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

(anr) Analyte not requested

_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/23/15                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       100      11       41                                                                      

Antimony       30       2.1      19                                                                      

Arsenic        25       3.8      5.6                                                                     

Barium         10       .2       1.4                                                                     

Beryllium      10       .9       1.2                                                                     

Boron          50       .8       6.6                                                                     

Cadmium        10       .2       .36                                                                     

Calcium        400      2.4      41                                                                      

Chromium       10       .3       .4                                                                      

Cobalt         5.0      .5       .57                                                                     

Copper         10       .8       1.9                                                                     

Iron           70       1.5      9.5      8.2      <70                                                   

Lead           50       2.1      21                                                                      

Lithium        5.0      .4       2.7                                                                     

Magnesium      200      6.8      19                                                                      

Manganese      5.0      .5       .46      0.30     <5.0                                                  

Molybdenum     10       .4       .84                                                                     

Nickel         30       .5       .87                                                                     

Phosphorus     100      15       20                                                                      

Potassium      1000     99       270                                                                     

Selenium       50       7.1      11                                                                      

Silicon        50       4.7      5.2                                                                     

Silver         30       .3       .6                                                                      

Sodium         400      7.3      170                                                                     

Strontium      5.0      .01      .12                                                                     

Thallium       10       1.8      4                                                                       

Tin            50       12       16                                                                      

Titanium       10       .1       2.1                                                                     

Uranium        50       2.9      5.5                                                                     

Vanadium       10       .4       .4                                                                      

Zinc           30       .4       3.2                                                                     

Associated samples MP15067: D66737-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/23/15                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                01/23/15                                                       

D66752-13         Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           8.4      5300     5000     105.8    75-125                                                

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      0.0      515      500      103.0    75-125                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15067: D66737-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                01/23/15                                                       

D66752-13         Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/23/15                                              

D66752-13         Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           8.4      5430     5000     108.4    2.4      20                                           

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      0.0      527      500      105.4    2.3      20                                           

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15067: D66737-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         01/23/15                                              

D66752-13         Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/23/15                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           5360     5000     107.2    80-120                                                         

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      519      500      103.8    80-120                                                         

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15067: D66737-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/23/15                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

(anr) Analyte not requested

_________________________________________________________________________________________________________
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/23/15                                                                

D66752-13         QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           8.40     0.00     100.0(a) 0-10                                                           

Lead                                                                                                     

Lithium                                                                                                  

Magnesium                                                                                                

Manganese      0.00     0.00     NC       0-10                                                           

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP15067: D66737-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________

Page 1

52 of 69
D66737

8
8.2.4



SERIAL DILUTION RESULTS SUMMARY 

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP15067                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       01/23/15                                                                

D66752-13         QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

(anr) Analyte not requested
(a) Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).

_________________________________________________________________________________________________________
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Mountain States

Section 9
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Alkalinity, Total as CaCO3     GN28290           5.0        0.0        mg/l       100        95.9       95.8       90-110% 
Bromide                        GP14437/GN28265   0.050      0.0        mg/l       0.5        0.504      100.8      90-110% 
Chloride                       GP14437/GN28265   0.50       0.0        mg/l       5          5.18       103.6      90-110% 
Fluoride                       GP14437/GN28265   0.10       0.0        mg/l       1          1.00       100.0      90-110% 
Nitrogen, Nitrate              GP14437/GN28265   0.010      0.0        mg/l       0.1        0.100      100.0      90-110% 
Nitrogen, Nitrite              GP14437/GN28265   0.0040     0.0        mg/l       0.05       0.0483     96.6       90-110% 
Solids, Total Dissolved        GN28268           10         0.0        mg/l       400        396        99.0       90-110% 
Solids, Total Suspended        GN28298           5.0        0.0        mg/l       300        297        99.0       90-110% 
Sulfate                        GP14437/GN28265   0.50       0.0        mg/l       5          4.89       97.8       90-110% 
Sulfide                        GN28322           0.50       0.0        mg/l       3.51       3.1        88.3       60-120% 
pH                             GN28279                      su         8.00       7.98       99.8       99.1-100.9%

Associated Samples: 
Batch GN28268: D66737-1
Batch GN28279: D66737-1
Batch GN28290: D66737-1
Batch GN28298: D66737-1
Batch GN28322: D66737-1
Batch GP14437: D66737-1
(*) Outside of QC limits
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Alkalinity, Total as CaCO3     GN28290           D66559-1     mg/l       257        261        1.4        0-20%     
Solids, Total Dissolved        GN28268           D66687-1     mg/l       192        172        11.0       0-20%     
Solids, Total Suspended        GN28298           D66687-1     mg/l       152        150        1.3        0-20%     

Associated Samples: 
Batch GN28268: D66737-1
Batch GN28290: D66737-1
Batch GN28298: D66737-1
(*) Outside of QC limits
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Alkalinity, Total as CaCO3     GN28290           D66559-1     mg/l       257        100      345        87.7       80-120%   
Bromide                        GP14437/GN28265   D66659-2     mg/l       0.16       0.5      0.66       100.0      80-120%   
Chloride                       GP14437/GN28265   D66659-2     mg/l       35.5       50       84.3       97.6       80-120%   
Fluoride                       GP14437/GN28265   D66659-2     mg/l       0.24       1        1.2        96.0       80-120%   
Nitrogen, Nitrate              GP14437/GN28265   D66659-2     mg/l       2.9        1        3.6        70.0N(a)   80-120%   
Nitrogen, Nitrite              GP14437/GN28265   D66659-2     mg/l       0.032      0.05     0.10       136.0N(b)  80-120%   
Sulfate                        GP14437/GN28265   D66659-2     mg/l       16.9       5        22.0       102.0      80-120%   
Sulfide                        GN28322           D66719-1     mg/l       0.0        3.51     3.6        101.1      60-120%   

Associated Samples: 
Batch GN28290: D66737-1
Batch GN28322: D66737-1
Batch GP14437: D66737-1
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(a) NO2 and NO3 recoveries are outside QC acceptance limits due to the reduction of NO3 to NO2 as a result of a reducing

agent in the sample.
(b) NO2 and NO3 recoveries are outside QC acceptance limits due  reduction of NO3 to NO2 as a result of a reducing agent

in the sample.
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MATRIX SPIKE DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D66737 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   Spike    MSD                   QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     RPD        Limit      

Alkalinity, Total as CaCO3     GN28290           D66559-1     mg/l       257        100      346        -0.3       20%       
Bromide                        GP14437/GN28265   D66659-2     mg/l       0.16       0.5      0.66       0.0        20%       
Chloride                       GP14437/GN28265   D66659-2     mg/l       35.5       50       83.4       1.1        20%       
Fluoride                       GP14437/GN28265   D66659-2     mg/l       0.24       1        1.2        0.0        20%       
Nitrogen, Nitrate              GP14437/GN28265   D66659-2     mg/l       2.9        1        3.5        2.8        20%       
Nitrogen, Nitrite              GP14437/GN28265   D66659-2     mg/l       0.032      0.05     0.099      1.0        20%       
Sulfate                        GP14437/GN28265   D66659-2     mg/l       16.9       5        21.9       0.5        20%       

Associated Samples: 
Batch GN28290: D66737-1
Batch GP14437: D66737-1
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 10
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D66737: Chain of Custody
Page 1 of 2

Accutest Labs of New England, Inc.
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Accutest Laboratories Sample Receipt Summary

Accutest Laboratories
V:(508) 481-6200

495 Technology Center West, Bldg One
F: (508) 481-7753

Marlborough, MA   01752
www/accutest.com

Accutest Job Number: D66737 Client: AMS

Date / Time Received: 1/19/2015 10:00:00 AM Delivery Method:

Project: AMS

4. No. Coolers: 1

Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Thermometer ID:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

G1;  

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Initial/Adjusted): #1: (0.5/0.5);  

D66737: Chain of Custody
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Accutest Laboratories

GC/MS Volatiles

QC Data Summaries

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 11
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSP2727-MB P83242.D 1 01/21/15 JM n/a n/a MSP2727

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-1

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 0.50 0.25 ug/l
100-41-4 Ethylbenzene ND 1.0 0.25 ug/l
108-88-3 Toluene ND 1.0 0.22 ug/l
1330-20-7 Xylene (total) ND 1.0 0.30 ug/l

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 104% 70-130%
2037-26-5 Toluene-D8 100% 70-130%
460-00-4 4-Bromofluorobenzene 108% 70-130%
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSN3480-MB1 N94352.D 1 01/23/15 JB n/a n/a MSN3480

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-2

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 0.50 0.25 ug/l
100-41-4 Ethylbenzene ND 1.0 0.25 ug/l
108-88-3 Toluene ND 1.0 0.22 ug/l
1330-20-7 Xylene (total) ND 1.0 0.30 ug/l

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 98% 70-130%
2037-26-5 Toluene-D8 99% 70-130%
460-00-4 4-Bromofluorobenzene 97% 70-130%
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Method Blank Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSN3480-MB N94326.D 1 01/22/15 JB n/a n/a MSN3480

The QC reported here applies to the following samples: Method:  SW846 8260C

MSN3480-BS1, MC36532-1MS, MC36532-1MSD

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 0.50 0.25 ug/l
100-41-4 Ethylbenzene ND 1.0 0.25 ug/l
108-88-3 Toluene ND 1.0 0.22 ug/l
1330-20-7 Xylene (total) ND 1.0 0.30 ug/l

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 97% 70-130%
2037-26-5 Toluene-D8 98% 70-130%
460-00-4 4-Bromofluorobenzene 98% 70-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSP2727-BS P83240.D 1 01/21/15 JM n/a n/a MSP2727

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-1

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

71-43-2 Benzene 50 46.9 94 70-130
100-41-4 Ethylbenzene 50 46.2 92 70-130
108-88-3 Toluene 50 48.1 96 70-130
1330-20-7 Xylene (total) 150 137 91 70-130

CAS No. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 103% 70-130%
2037-26-5 Toluene-D8 100% 70-130%
460-00-4 4-Bromofluorobenzene 96% 70-130%

* = Outside of Control Limits.
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Blank Spike Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSN3480-BS1 N94349.D 1 01/23/15 JB n/a n/a MSN3480

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-2

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

71-43-2 Benzene 50 46.7 93 70-130
100-41-4 Ethylbenzene 50 52.2 104 70-130
108-88-3 Toluene 50 51.6 103 70-130
1330-20-7 Xylene (total) 150 162 108 70-130

CAS No. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 99% 70-130%
2037-26-5 Toluene-D8 99% 70-130%
460-00-4 4-Bromofluorobenzene 89% 70-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MC36337-1MS P83250.D 1 01/21/15 JM n/a n/a MSP2727
MC36337-1MSD P83251.D 1 01/21/15 JM n/a n/a MSP2727
MC36337-1 P83249.D 1 01/21/15 JM n/a n/a MSP2727
MC36337-1 P83252.D 20 01/21/15 JM n/a n/a MSP2727

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-1

MC36337-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l ug/l % RPD Rec/RPD

71-43-2 Benzene 839 b 50 906 134* a 50 866 54* a 5 70-130/30
100-41-4 Ethylbenzene ND 50 46.8 94 50 46.3 93 1 70-130/30
108-88-3 Toluene 0.43 J 50 49.1 97 50 47.8 95 3 70-130/30
1330-20-7 Xylene (total) 0.38 J 150 139 92 150 137 91 1 70-130/30

CAS No. Surrogate Recoveries MS MSD MC36337-1 MC36337-1 Limits

1868-53-7 Dibromofluoromethane 106% 104% 105% 104% 70-130%
2037-26-5 Toluene-D8 99% 98% 98% 101% 70-130%
460-00-4 4-Bromofluorobenzene 95% 96% 109% 105% 70-130%

(a) Outside control limits due to high level in sample relative to spike amount.
(b) Result is from Run #2.

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D66737
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MC36532-1MS N94345.D 5 01/23/15 JB n/a n/a MSN3480
MC36532-1MSD N94346.D 5 01/23/15 JB n/a n/a MSN3480
MC36532-1 N94328.D 1 01/23/15 JB n/a n/a MSN3480

The QC reported here applies to the following samples: Method:  SW846 8260C

D66737-2

MC36532-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l ug/l % RPD Rec/RPD

71-43-2 Benzene 0.99 250 255 102 250 243 97 5 70-130/30
100-41-4 Ethylbenzene 0.29 250 272 109 250 259 103 5 70-130/30
108-88-3 Toluene 1.9 250 275 109 250 261 104 5 70-130/30
1330-20-7 Xylene (total) 1.1 750 845 112 750 808 107 4 70-130/30

CAS No. Surrogate Recoveries MS MSD MC36532-1 Limits

1868-53-7 Dibromofluoromethane 100% 100% 98% 70-130%
2037-26-5 Toluene-D8 99% 99% 97% 70-130%
460-00-4 4-Bromofluorobenzene 90% 89% 95% 70-130%

* = Outside of Control Limits.
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APPENDIX B 
21A INVESTIGATION AND REMEDIATION DOCUMENTATION 

  

 



 

APPENDIX B-1 
REPRESENTATIVE PHOTOGRAPHS 

  

 



February 2015  1520168 

MOC 21A Facility Remediation and Monitoring 

PHOTO 1 
December 3, 2014 investigation 
near condensate dump line (view 
southwest).   

 

PHOTO 2 
December 11 excavation near 
condensate dump line riser pipe 
(view southeast).   

 

PHOTO 3 
December 11 additional 
excavation near condensate dump 
line (view southwest).   
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February 2015  1520168 

PHOTO 4 
December 11 fluid leakage after 
pressurizing condensate dump 
line.   

 

PHOTO 5 
December 11 storage of 
excavated materials in lined 
containment area. 

 

PHOTO 6 
December 18 additional 
excavation of potentially impacted 
materials. 
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February 2015  1520168 

PHOTO 7 
December 18 before sampling of 
potentially impacted materials. 

 

PHOTO 8 
Monitoring location 
69721AMOC42 in 2012.   

 

PHOTO 9 
Monitoring location 
69721AMOC43 in 2012.   
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February 2015  1520168 

PHOTO 10 
Monitoring location 
69721AMOC43 in 2011.   

 

PHOTO 11 
Monitoring location 
69721AMOC44 in 2012.   

 

PHOTO 12 
Monitoring location 
69721AMOC44 in 2011.   
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APPENDIX B-2 
SOIL INVESTIGATION TEST RESULTS 
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Accutest Laboratories

Sample Summary

Marathon Oil
Job No: D65701

21A Spill Investigation
Project No:   PO# 4800011767 Line Item 10

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

D65701-1 12/11/14 13:45 SD 12/12/14 SO Soil SO_21A_FL_EXC_1

D65701-1A 12/11/14 13:45 SD 12/12/14 SO Soil SO_21A_FL_EXC_1

D65701-2 12/11/14 14:40 SD 12/12/14 SO Soil SO_21A_FL_EXC_2

D65701-2A 12/11/14 14:40 SD 12/12/14 SO Soil SO_21A_FL_EXC_2

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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On 12/12/2014, 2 sample(s), 0 Trip Blank(s), and 0 Field Blank(s) were received at Accutest Mountain States (AMS) at a 
temperature of 3.9 °C. The samples were intact and properly preserved, unless noted below.  An AMS Job Number of D65701 was 
assigned to the project.  The lab sample ID, client sample ID, and date of sample collection are detailed in the report’s Results 
Summary.

Specified quality control criteria were achieved for this job except as noted below.  For more information, please refer to the 
analytical results and QC summary pages.

Client: Marathon Oil

Site: 21A Spill Investigation

Job No D65701

Report Date 12/22/2014 4:39:09 P

CASE NARRATIVE / CONFORMANCE SUMMARY

Volatiles by GCMS By Method SW846 8260C
Matrix: SO Batch ID: M:MSK2652

The data for  SW846 8260C meets quality control requirements.

D65701-1,-2: Analysis performed at Accutest Laboratories, Marlborough, MA.

Matrix: SO Batch ID: M:MSK2654

The data for  SW846 8260C meets quality control requirements.

D65701-2: Analysis performed at Accutest Laboratories, Marlborough, MA.

Extractables by GCMS By Method SW846 8270D BY SIM
Matrix: SO Batch ID: M:OP41345

The data for  SW846 8270D BY SIM meets quality control requirements.

Sample(s)  D65701-1 have compound(s) reported with a “B” qualifier, indicating analyte is found in the associated method 
blank.

D65701-1,-2: Analysis performed at Accutest Laboratories, Marlborough, MA.

Volatiles by GC By Method SW846 8015B
Matrix: SO Batch ID: GGB1510

All samples were analyzed within the recommended method holding time.

Sample(s)  D65711-1MS, D65711-1MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Extractables by GC By Method SW846-8015B
Matrix: SO Batch ID: OP11081

All samples were extracted and analyzed within the recommended method holding time.

Sample(s)  D65656-3MS, D65656-3MSD were used as the QC samples indicated.

All method blanks for this batch meet method specific criteria.

Monday, December 22, 2014 Page 1 of 3
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Metals By Method SW846 6010C
Matrix: AQ Batch ID: MP14800

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65561-1AMS, D65561-1AMSD, D65561-1ASDL were used as the QC samples for the metals analysis.

Matrix: SO Batch ID: MP14810

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65701-1MS, D65701-1MSD, D65701-1SDL were used as the QC samples for the metals analysis.

The matrix spike (MS) recovery(s) of  Barium, Silver, Zinc are outside control limits.  Spike recovery indicates possible matrix 
interference.

The matrix spike duplicate (MSD) recovery(s) of  Barium, Silver, Sodium, Zinc are outside control limits.  Probable cause due 
to matrix interference.

The serial dilution RPD(s) for  Cadmium, Lead, Selenium, Barium, Chromium, Nickel, Zinc are outside control limits for 
sample  MP14810-SD1.  Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).

D65701-2 for Silver: Elevated detection limit due to dilution required for possible matrix interference.

D65701-1 for Silver: Elevated detection limit due to dilution required for possible matrix interference.

MP14810-SD1 for Barium,Nickel, Zinc, Chromium: Serial dilution indicates possible matrix interference.

Metals By Method SW846 6020A
Matrix: SO Batch ID: MP14811

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65701-1MS, D65701-1MSD, D65701-1SDL were used as the QC samples for the metals analysis.

Metals By Method SW846 7471B
Matrix: SO Batch ID: MP14786

All samples were digested and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65387-1MS, D65387-1MSD were used as the QC samples for the metals analysis.

Wet Chemistry By Method ASTM D1498-76M
Matrix: SO Batch ID: GN27947

Sample(s)  D65701-1DUP were used as the QC samples for the  Redox Potential Vs H2 analysis.

Wet Chemistry By Method SM2540G-2011 M
Matrix: SO Batch ID: GN27875

The data for  SM2540G-2011 M meets quality control requirements.

Wet Chemistry By Method SW846 3060A/7196A
Matrix: SO Batch ID: GP14281

All samples were prepared and analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65561-1DUP, D65561-1MS, D65561-1MSD were used as the QC samples for the  Chromium, Hexavalent analysis.
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Wet Chemistry By Method SW846 3060A/7196A M
Matrix: SO Batch ID: R25614

The data for  SW846 3060A/7196A M meets quality control requirements.

D65701-1 for Chromium, Trivalent: Calculated as: (Chromium) - (Chromium, Hexavalent)

Matrix: SO Batch ID: R25615

The data for  SW846 3060A/7196A M meets quality control requirements.

D65701-2 for Chromium, Trivalent: Calculated as: (Chromium) - (Chromium, Hexavalent)

Wet Chemistry By Method SW846 9045D
Matrix: SO Batch ID: GN27898

The following samples were run outside of holding time for method  SW846 9045D:  D65701-1, D65701-2

Wet Chemistry By Method USDA HANDBOOK 60
Matrix: SO Batch ID: MP14800

D65701-1A,-2A for Sodium Adsorption Ratio: Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

AMS certifies that data reported for samples received, listed on the associated custody chain or analytical task order, were produced 
to specifications meeting AMS's Quality System precision, accuracy and completeness objectives except as noted.

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method criteria.

AMS is not responsible for data quality assumptions if partial reports are used and recommends that this report be used in its 
entirety. This report is authorized by AMS indicated via signature on the report cover.
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2 Sample(s) were collected on 12/11/2014 and were received at Accutest on 12/12/2014 properly preserved, at 0.4 Deg. C and 
intact.  These Samples received an Accutest job number of D65701. A listing of the Laboratory Sample ID, Client Sample ID and 
dates of collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more 
information, please refer to QC summary pages.

Client: Accutest Mountain States

Site: MOILCOGJ: 21A Spill Investigation

Job No D65701

Report Date 12/22/2014 4:25:40 PM

SAMPLE DELIVERY GROUP CASE NARRATIVE

Volatiles by GCMS By Method SW846 8260C
Matrix: SO Batch ID: MSK2652

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65566-4MS, D65566-4MSD were used as the QC samples indicated.

Matrix: SO Batch ID: MSK2654

All samples were analyzed within the recommended method holding time.

All method blanks for this batch meet method specific criteria.

Sample(s)  D65753-1MS, D65753-1MSD were used as the QC samples indicated.

D65701-2 for Dibromofluoromethane: Outside control limits due to possible matrix interference. Confirmed by reanalysis.

MSK2654-MB for Dibromofluoromethane: Outside control limits. Associated target analyes are non-detect.

Extractables by GCMS By Method SW846 8270D BY SIM
Matrix: SO Batch ID: OP41345

All samples were extracted within the recommended method holding time.

All samples were analyzed within the recommended method holding time.

Sample(s)  MC35641-2MS, MC35641-2MSD were used as the QC samples indicated.

Sample(s)  D65701-1 have compound(s) reported with a “B” qualifier, indicating analyte is found in the associated method 
blank.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. It is further 
recommended that this report to be used in its entirety.The Accutest Laboratories of NE, Laboratory Director or assignee as verified 
by the signature on the cover page has authorized the release of this report(D65701).
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Summary of Hits Page 1 of 2     
Job Number: D65701
Account: Marathon Oil
Project: 21A Spill Investigation
Collected: 12/11/14

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

D65701-1 SO_21A_FL_EXC_1

Benzo(a)anthracene a 0.0033 J 0.0059 0.0027 mg/kg SW846 8270D BY SIM
Benzo(a)pyrene a 0.0046 J 0.0059 0.0023 mg/kg SW846 8270D BY SIM
Benzo(b)fluoranthene a 0.0121 0.0059 0.0026 mg/kg SW846 8270D BY SIM
Benzo(k)fluoranthene a 0.0050 J 0.0059 0.0018 mg/kg SW846 8270D BY SIM
Chrysene a 0.0037 J 0.0059 0.0016 mg/kg SW846 8270D BY SIM
Dibenzo(a,h)anthracene a 0.0022 J 0.0059 0.0017 mg/kg SW846 8270D BY SIM
Fluoranthene a 0.0040 J 0.0059 0.0017 mg/kg SW846 8270D BY SIM
Indeno(1,2,3-cd)pyrene a 0.0048 J 0.0059 0.0015 mg/kg SW846 8270D BY SIM
Naphthalene a 0.0044 JB 0.012 0.0013 mg/kg SW846 8270D BY SIM
Pyrene a 0.0044 J 0.0059 0.0018 mg/kg SW846 8270D BY SIM
TPH-GRO (C6-C10) 8.92 J 14 7.2 mg/kg SW846 8015B
TPH-DRO (C10-C28) 13.8 8.2 6.1 mg/kg SW846-8015B
Arsenic 5.8 0.12 mg/kg SW846 6020A
Barium 474 1.2 mg/kg SW846 6010C
Chromium 30.0 1.2 mg/kg SW846 6010C
Copper 21.3 1.2 mg/kg SW846 6010C
Lead 24.6 12 mg/kg SW846 6010C
Nickel 21.7 3.7 mg/kg SW846 6010C
Sodium 5070 99 mg/kg SW846 6010C
Zinc 62.6 3.7 mg/kg SW846 6010C
Specific Conductivity 234 1.0 umhos/cm SM 2510B-2011 MOD
Chromium, Trivalent b 29.5 2.2 mg/kg SW846 3060A/7196A M
Redox Potential Vs H2 255 mv ASTM D1498-76M
pH 9.42 su SW846 9045D

D65701-1A SO_21A_FL_EXC_1

Calcium 60.2 2.0 mg/l SW846 6010C
Magnesium 18.0 1.0 mg/l SW846 6010C
Sodium 43.4 2.0 mg/l SW846 6010C
Sodium Adsorption Ratio c 1.26 ratio USDA HANDBOOK 60

D65701-2 SO_21A_FL_EXC_2

Benzene a 3.18 0.040 0.027 mg/kg SW846 8260C
Toluene a 34.5 4.0 0.16 mg/kg SW846 8260C
Ethylbenzene a 4.68 0.16 0.055 mg/kg SW846 8260C
Xylene (total) a 134 1.6 0.18 mg/kg SW846 8260C
Acenaphthene a 0.0303 0.0062 0.0011 mg/kg SW846 8270D BY SIM
Anthracene a 0.0017 J 0.0062 0.0014 mg/kg SW846 8270D BY SIM
Benzo(a)anthracene a 0.0041 J 0.0062 0.0028 mg/kg SW846 8270D BY SIM
Benzo(a)pyrene a 0.0093 0.0062 0.0025 mg/kg SW846 8270D BY SIM
Benzo(b)fluoranthene a 0.0171 0.0062 0.0027 mg/kg SW846 8270D BY SIM
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Summary of Hits Page 2 of 2     
Job Number: D65701
Account: Marathon Oil
Project: 21A Spill Investigation
Collected: 12/11/14

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

Benzo(k)fluoranthene a 0.0093 0.0062 0.0019 mg/kg SW846 8270D BY SIM
Chrysene a 0.0059 J 0.0062 0.0017 mg/kg SW846 8270D BY SIM
Dibenzo(a,h)anthracene a 0.0036 J 0.0062 0.0018 mg/kg SW846 8270D BY SIM
Fluoranthene a 0.0050 J 0.0062 0.0018 mg/kg SW846 8270D BY SIM
Fluorene a 0.0866 0.0062 0.0012 mg/kg SW846 8270D BY SIM
Indeno(1,2,3-cd)pyrene a 0.0089 0.0062 0.0015 mg/kg SW846 8270D BY SIM
Naphthalene a 1.42 0.012 0.0014 mg/kg SW846 8270D BY SIM
Pyrene a 0.0056 J 0.0062 0.0019 mg/kg SW846 8270D BY SIM
TPH-GRO (C6-C10) 3180 300 150 mg/kg SW846 8015B
TPH-DRO (C10-C28) 715 8.3 6.3 mg/kg SW846-8015B
Arsenic 11.3 0.12 mg/kg SW846 6020A
Barium 447 1.2 mg/kg SW846 6010C
Chromium 28.4 1.2 mg/kg SW846 6010C
Copper 26.2 1.2 mg/kg SW846 6010C
Lead 28.9 12 mg/kg SW846 6010C
Nickel 27.5 3.7 mg/kg SW846 6010C
Sodium 5440 99 mg/kg SW846 6010C
Zinc 65.2 3.7 mg/kg SW846 6010C
Specific Conductivity 819 1.0 umhos/cm SM 2510B-2011 MOD
Chromium, Trivalent b 28.0 2.2 mg/kg SW846 3060A/7196A M
Redox Potential Vs H2 305 mv ASTM D1498-76M
pH 9.20 su SW846 9045D

D65701-2A SO_21A_FL_EXC_2

Calcium 34.7 2.0 mg/l SW846 6010C
Magnesium 5.54 1.0 mg/l SW846 6010C
Sodium 140 2.0 mg/l SW846 6010C
Sodium Adsorption Ratio c 5.82 ratio USDA HANDBOOK 60

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Calculated as: (Chromium) - (Chromium, Hexavalent)
(c) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]
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Accutest Laboratories

Sample Results

Report of Analysis

Mountain States

Section 4
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8260C Percent Solids: 81.3 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a K84522.D 1 12/16/14 AMA n/a n/a M:MSK2652
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 9.63 g 10.0 ml 100 ul
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 0.038 0.025 mg/kg
108-88-3 Toluene ND 0.38 0.015 mg/kg
100-41-4 Ethylbenzene ND 0.15 0.052 mg/kg
1330-20-7 Xylene (total) ND 0.15 0.017 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 122% 70-130%
2037-26-5 Toluene-D8 107% 70-130%
460-00-4 4-Bromofluorobenzene 109% 70-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8270D BY SIM   SW846 3546 Percent Solids: 81.3 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a I93525.D 1 12/22/14 AMA 12/19/14 M:OP41345 M:MSI3487
Run #2

Initial Weight Final Volume
Run #1 20.9 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 0.0059 0.0010 mg/kg
120-12-7 Anthracene ND 0.0059 0.0013 mg/kg
56-55-3 Benzo(a)anthracene 0.0033 0.0059 0.0027 mg/kg J
50-32-8 Benzo(a)pyrene 0.0046 0.0059 0.0023 mg/kg J
205-99-2 Benzo(b)fluoranthene 0.0121 0.0059 0.0026 mg/kg
207-08-9 Benzo(k)fluoranthene 0.0050 0.0059 0.0018 mg/kg J
218-01-9 Chrysene 0.0037 0.0059 0.0016 mg/kg J
53-70-3 Dibenzo(a,h)anthracene 0.0022 0.0059 0.0017 mg/kg J
206-44-0 Fluoranthene 0.0040 0.0059 0.0017 mg/kg J
86-73-7 Fluorene ND 0.0059 0.0012 mg/kg
193-39-5 Indeno(1,2,3-cd)pyrene 0.0048 0.0059 0.0015 mg/kg J
91-20-3 Naphthalene 0.0044 0.012 0.0013 mg/kg JB
129-00-0 Pyrene 0.0044 0.0059 0.0018 mg/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 93% 30-130%
321-60-8 2-Fluorobiphenyl 86% 30-130%
1718-51-0 Terphenyl-d14 115% 30-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8015B Percent Solids: 81.3 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GB28047.D 1 12/17/14 EP n/a n/a GGB1510
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 100 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 8.92 14 7.2 mg/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 99% 60-140%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846-8015B   SW846 3546 Percent Solids: 81.3 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD38289.D 1 12/17/14 JJ 12/15/14 OP11081 GFD1718
Run #2

Initial Weight Final Volume
Run #1 30.1 g 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 13.8 8.2 6.1 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 94% 20-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 81.3 
Project: 21A Spill Investigation

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 5.8 0.12 mg/kg 5 12/18/14 12/19/14 JB SW846 6020A 3 SW846 3050B 7

Barium 474 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Cadmium <1.2 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Chromium 30.0 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Copper 21.3 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Lead 24.6 12 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Mercury <0.068 0.068 mg/kg 1 12/16/14 12/16/14 JB SW846 7471B 1 SW846 7471B 5

Nickel 21.7 3.7 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Selenium <6.2 6.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Silver a <7.5 7.5 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Sodium 5070 99 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Zinc 62.6 3.7 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

(1) Instrument QC Batch: MA5589
(2) Instrument QC Batch: MA5605
(3) Instrument QC Batch: MA5606
(4) Instrument QC Batch: MA5607
(5) Prep QC Batch: MP14786
(6) Prep QC Batch: MP14810
(7) Prep QC Batch: MP14811

(a) Elevated detection limit due to dilution required for possible matrix interference.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 81.3 
Project: 21A Spill Investigation

General Chemistry

Analyte Result RL Units DF Analyzed By Method

%solids
Solids, Percent 81.3 % 1 12/15/14 SWT SM2540G-2011 M

prep: DEPT.OF AG, BOOK N9
Specific Conductivity 234 1.0 umhos/cm 1 12/18/14 AK SM 2510B-2011 MOD

Chromium, Hexavalent <1.0 1.0 mg/kg 1 12/19/14 JF SW846 3060A/7196A

Chromium, Trivalent a 29.5 2.2 mg/kg 1 12/19/14 JF SW846 3060A/7196A M

Redox Potential Vs H2 255 mv 1 12/18/14 AK ASTM D1498-76M

pH 9.42 su 1 12/16/14 10:30 TB SW846 9045D

(a) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1A Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 81.3 
Project: 21A Spill Investigation

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 60.2 2.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

Magnesium 18.0 1.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

Sodium 43.4 2.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

(1) Instrument QC Batch: MA5593
(2) Prep QC Batch: MP14800

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_1 
Lab Sample ID: D65701-1A Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 81.3 
Project: 21A Spill Investigation

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 1.26 ratio 1 12/17/14 15:07 KV USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8260C Percent Solids: 79.9 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a K84525.D 1 12/16/14 AMA n/a n/a M:MSK2652
Run #2 a K84596.D 1 12/18/14 AMA n/a n/a M:MSK2654

Initial Weight Final Volume Methanol Aliquot
Run #1 9.29 g 10.0 ml 100 ul
Run #2 9.29 g 10.0 ml 10.0 ul

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene 3.18 0.040 0.027 mg/kg
108-88-3 Toluene 34.5 b 4.0 0.16 mg/kg
100-41-4 Ethylbenzene 4.68 0.16 0.055 mg/kg
1330-20-7 Xylene (total) 134 b 1.6 0.18 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 124% 141% c 70-130%
2037-26-5 Toluene-D8 117% 115% 70-130%
460-00-4 4-Bromofluorobenzene 115% 110% 70-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.
(b) Result is from Run# 2
(c) Outside control limits due to possible matrix interference. Confirmed by reanalysis.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8270D BY SIM   SW846 3546 Percent Solids: 79.9 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a I93526.D 1 12/22/14 AMA 12/19/14 M:OP41345 M:MSI3487
Run #2

Initial Weight Final Volume
Run #1 20.2 g 1.0 ml
Run #2

COGCC Table 910-1 PAH List

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene 0.0303 0.0062 0.0011 mg/kg
120-12-7 Anthracene 0.0017 0.0062 0.0014 mg/kg J
56-55-3 Benzo(a)anthracene 0.0041 0.0062 0.0028 mg/kg J
50-32-8 Benzo(a)pyrene 0.0093 0.0062 0.0025 mg/kg
205-99-2 Benzo(b)fluoranthene 0.0171 0.0062 0.0027 mg/kg
207-08-9 Benzo(k)fluoranthene 0.0093 0.0062 0.0019 mg/kg
218-01-9 Chrysene 0.0059 0.0062 0.0017 mg/kg J
53-70-3 Dibenzo(a,h)anthracene 0.0036 0.0062 0.0018 mg/kg J
206-44-0 Fluoranthene 0.0050 0.0062 0.0018 mg/kg J
86-73-7 Fluorene 0.0866 0.0062 0.0012 mg/kg
193-39-5 Indeno(1,2,3-cd)pyrene 0.0089 0.0062 0.0015 mg/kg
91-20-3 Naphthalene 1.42 0.012 0.0014 mg/kg
129-00-0 Pyrene 0.0056 0.0062 0.0019 mg/kg J

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

4165-60-0 Nitrobenzene-d5 116% 30-130%
321-60-8 2-Fluorobiphenyl 84% 30-130%
1718-51-0 Terphenyl-d14 113% 30-130%

(a) Analysis performed at Accutest Laboratories, Marlborough, MA.

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846 8015B Percent Solids: 79.9 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 GB28048.D 1 12/17/14 EP n/a n/a GGB1510
Run #2

Initial Weight Final Volume Methanol Aliquot
Run #1 5.1 g 5.0 ml 5.0 ul
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) 3180 300 150 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

120-82-1 1,2,4-Trichlorobenzene 102% 60-140%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 
Method: SW846-8015B   SW846 3546 Percent Solids: 79.9 
Project: 21A Spill Investigation

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 FD38291.D 1 12/17/14 JJ 12/15/14 OP11081 GFD1718
Run #2

Initial Weight Final Volume
Run #1 30.0 g 1.0 ml
Run #2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) 715 8.3 6.3 mg/kg

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

84-15-1 o-Terphenyl 104% 20-130%

ND = Not detected MDL = Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 79.9 
Project: 21A Spill Investigation

Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Arsenic 11.3 0.12 mg/kg 5 12/18/14 12/19/14 JB SW846 6020A 3 SW846 3050B 7

Barium 447 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Cadmium <1.2 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Chromium 28.4 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Copper 26.2 1.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Lead 28.9 12 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Mercury <0.069 0.069 mg/kg 1 12/16/14 12/16/14 JB SW846 7471B 1 SW846 7471B 5

Nickel 27.5 3.7 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Selenium <6.2 6.2 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

Silver a <7.4 7.4 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Sodium 5440 99 mg/kg 2 12/18/14 12/19/14 JB SW846 6010C 4 SW846 3050B 6

Zinc 65.2 3.7 mg/kg 1 12/18/14 12/18/14 JB SW846 6010C 2 SW846 3050B 6

(1) Instrument QC Batch: MA5589
(2) Instrument QC Batch: MA5605
(3) Instrument QC Batch: MA5606
(4) Instrument QC Batch: MA5607
(5) Prep QC Batch: MP14786
(6) Prep QC Batch: MP14810
(7) Prep QC Batch: MP14811

(a) Elevated detection limit due to dilution required for possible matrix interference.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2 Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 79.9 
Project: 21A Spill Investigation

General Chemistry

Analyte Result RL Units DF Analyzed By Method

%solids
Solids, Percent 79.9 % 1 12/15/14 SWT SM2540G-2011 M

prep: DEPT.OF AG, BOOK N9
Specific Conductivity 819 1.0 umhos/cm 1 12/18/14 AK SM 2510B-2011 MOD

Chromium, Hexavalent <1.0 1.0 mg/kg 1 12/19/14 JF SW846 3060A/7196A

Chromium, Trivalent a 28.0 2.2 mg/kg 1 12/19/14 JF SW846 3060A/7196A M

Redox Potential Vs H2 305 mv 1 12/18/14 AK ASTM D1498-76M

pH 9.20 su 1 12/16/14 10:30 TB SW846 9045D

(a) Calculated as: (Chromium) - (Chromium, Hexavalent)

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2A Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 79.9 
Project: 21A Spill Investigation

SAR Metals Analysis

Analyte Result RL Units DF Prep Analyzed By Method Prep Method

Calcium 34.7 2.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

Magnesium 5.54 1.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

Sodium 140 2.0 mg/l 1 12/17/14 12/17/14 KV SW846 6010C 1 SW846 3010A/M 2

(1) Instrument QC Batch: MA5593
(2) Prep QC Batch: MP14800

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: SO_21A_FL_EXC_2 
Lab Sample ID: D65701-2A Date Sampled: 12/11/14 
Matrix: SO - Soil   Date Received: 12/12/14 

Percent Solids: 79.9 
Project: 21A Spill Investigation

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Sodium Adsorption Ratio a 5.82 ratio 1 12/17/14 15:14 KV USDA HANDBOOK 60

(a) Calculated as: (Na meq/L) / sqrt [(Ca meq/L)+(Mg meq/L)/2]

RL = Reporting Limit           

26 of 81
D65701

4
4.4



Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 5
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D65701: Chain of Custody
Page 1 of 2
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Accutest Laboratories Sample Receipt Summary

Accutest Laboratories
V:(303) 425-6021

Accutest Job Number: D65701 Client: MARATHON

Date / Time Received: 12/12/2014 2:15:00 PM Delivery Method:

Project:

4. No. Coolers: 1

Airbill #'s: CO

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

Bar Therm;  

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Initial/Adjusted): #1: (3.9/3.9);  

4036 Youngfield Street
F: (303) 425-6854

Wheat Ridge, CO
www/accutest.com

D65701: Chain of Custody
Page 2 of 2
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Accutest Laboratories

GC Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 6
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Method Blank Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGB1510-MB GB28040.D 1 12/17/14 EP n/a n/a GGB1510

The QC reported here applies to the following samples: Method:  SW846 8015B

D65701-1, D65701-2

CAS No. Compound Result RL MDL Units Q

TPH-GRO (C6-C10) ND 9.8 4.9 mg/kg

CAS No. Surrogate Recoveries Limits

120-82-1 1,2,4-Trichlorobenzene 97% 60-140%
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Blank Spike Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
GGB1510-BS GB28041.D 1 12/17/14 EP n/a n/a GGB1510

The QC reported here applies to the following samples: Method:  SW846 8015B

D65701-1, D65701-2

Spike BSP BSP
CAS No. Compound mg/kg mg/kg % Limits

TPH-GRO (C6-C10) 108 107 99 70-130

CAS No. Surrogate Recoveries BSP Limits

120-82-1 1,2,4-Trichlorobenzene 104% 60-140%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D65711-1MS GB28043.D 1 12/17/14 EP n/a n/a GGB1510
D65711-1MSD GB28044.D 1 12/17/14 EP n/a n/a GGB1510
D65711-1 GB28042.D 1 12/17/14 EP n/a n/a GGB1510

The QC reported here applies to the following samples: Method:  SW846 8015B

D65701-1, D65701-2

D65711-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/kg Q mg/kg mg/kg % mg/kg mg/kg % RPD Rec/RPD

TPH-GRO (C6-C10) ND 177 175 99 177 174 98 1 70-130/30

CAS No. Surrogate Recoveries MS MSD D65711-1 Limits

120-82-1 1,2,4-Trichlorobenzene 104% 103% 99% 60-140%

* = Outside of Control Limits.
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Accutest Laboratories

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 7
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Method Blank Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11081-MB FI20286.D 1 12/16/14 JJ 12/15/14 OP11081 GFI1081

The QC reported here applies to the following samples: Method:  SW846-8015B

D65701-1, D65701-2

CAS No. Compound Result RL MDL Units Q

TPH-DRO (C10-C28) ND 6.7 5.0 mg/kg

CAS No. Surrogate Recoveries Limits

84-15-1 o-Terphenyl 89% 20-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11081-BS FI20287.D 1 12/16/14 JJ 12/15/14 OP11081 GFI1081

The QC reported here applies to the following samples: Method:  SW846-8015B

D65701-1, D65701-2

Spike BSP BSP
CAS No. Compound mg/kg mg/kg % Limits

TPH-DRO (C10-C28) 167 122 73 42-130

CAS No. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 99% 20-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D65701
Account: MOILCOGJ Marathon Oil
Project: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP11081-MS FI20288.D 1 12/16/14 JJ 12/15/14 OP11081 GFI1081
OP11081-MSD FI20289.D 1 12/16/14 JJ 12/15/14 OP11081 GFI1081
D65656-3 FI20290.D 1 12/16/14 JJ 12/15/14 OP11081 GFI1081

The QC reported here applies to the following samples: Method:  SW846-8015B

D65701-1, D65701-2

D65656-3 Spike MS MS Spike MSD MSD Limits
CAS No. Compound mg/kg Q mg/kg mg/kg % mg/kg mg/kg % RPD Rec/RPD

TPH-DRO (C10-C28) ND 209 134 64 210 123 59 9 20-150/30

CAS No. Surrogate Recoveries MS MSD D65656-3 Limits

84-15-1 o-Terphenyl 85% 76% 90% 20-130%

* = Outside of Control Limits.

37 of 81
D65701

7
7.3.1



Accutest Laboratories

Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Mountain States

Section 8
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14786                                          Methods: SW846 7471B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/16/14                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Mercury        0.083    .00088   .0067    0.00011  <0.083                                                

Associated samples MP14786: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14786                                          Methods: SW846 7471B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                12/16/14                                                       

D65387-1          Spikelot QC                                                     
Metal          Original MS       HGWSR1   % Rec    Limits                                                 

Mercury        0.0      0.33     0.338    97.7     75-125                                                

Associated samples MP14786: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14786                                          Methods: SW846 7471B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/16/14                                              

D65387-1          Spikelot          MSD      QC                                            
Metal          Original MSD      HGWSR1   % Rec    RPD      Limit                                         

Mercury        0.0      0.35     0.355    98.7     5.9      20                                           

Associated samples MP14786: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14786                                          Methods: SW846 7471B 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       12/16/14                                                                

BSP      Spikelot QC                                                              
Metal          Result   HGWSR1   % Rec    Limits                                                          

Mercury        0.33     0.333    99.0     80-120                                                         

Associated samples MP14786: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         12/17/14                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       500      55       210                                                                     

Antimony       150      11       95                                                                      

Arsenic        130      19       28                                                                      

Barium         50       1        7                                                                       

Beryllium      50       4.5      6                                                                       

Boron          250      4        33                                                                      

Cadmium        50       1        1.8                                                                     

Calcium        2000     12       210      -49      <2000                                                 

Chromium       50       1.5      2                                                                       

Cobalt         25       2.5      2.9                                                                     

Copper         50       4        9.5                                                                     

Iron           350      7.5      48                                                                      

Lead           250      11       110                                                                     

Lithium        25       2        14                                                                      

Magnesium      1000     34       95       8.5      <1000                                                 

Manganese      25       2.5      2.3                                                                     

Molybdenum     50       2        4.2                                                                     

Nickel         150      2.5      4.4                                                                     

Phosphorus     500      75       100                                                                     

Potassium      5000     500      1400                                                                    

Selenium       250      36       55                                                                      

Silicon        250      24       26                                                                      

Silver         150      1.5      3                                                                       

Sodium         2000     37       850      193      <2000                                                 

Strontium      25       .05      .6                                                                      

Thallium       50       9        20                                                                      

Tin            250      60       80                                                                      

Titanium       50       .5       11                                                                      

Uranium        250      15       28                                                                      

Vanadium       50       2        2                                                                       

Zinc           150      2        16                                                                      

Associated samples MP14800: D65701-1A, D65701-2A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         12/17/14                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                12/17/14                                                       

D65561-1A         Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        253000   382000   125000   103.2    75-125                                                

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      40800    163000   125000   97.8     75-125                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         62900    189000   125000   100.9    75-125                                                

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP14800: D65701-1A, D65701-2A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
_________________________________________________________________________________________________________

Page 1

45 of 81
D65701

8
8.2.2



MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                12/17/14                                                       

D65561-1A         Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         12/17/14                                              

D65561-1A         Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        253000   376000   125000   98.4     1.6      20                                           

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      40800    161000   125000   96.2     1.2      20                                           

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         62900    185000   125000   97.7     2.1      20                                           

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP14800: D65701-1A, D65701-2A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         12/17/14                                              

D65561-1A         Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       12/17/14                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        119000   125000   95.2     80-120                                                         

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      121000   125000   96.8     80-120                                                         

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         124000   125000   99.2     80-120                                                         

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP14800: D65701-1A, D65701-2A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       12/17/14                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       12/17/14                                                                

D65561-1A         QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Boron                                                                                                    

Cadmium                                                                                                  

Calcium        50700    49800    1.8      0-10                                                           

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron                                                                                                     

Lead                                                                                                     

Lithium                                                                                                  

Magnesium      8170     7960     2.6      0-10                                                           

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Phosphorus                                                                                               

Potassium                                                                                                

Selenium                                                                                                 

Silicon                                                                                                  

Silver                                                                                                   

Sodium         12600    12200    3.2      0-10                                                           

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Uranium                                                                                                  

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP14800: D65701-1A, D65701-2A

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14800                                          Methods: SW846 6010C, USDA HANDBOOK 60 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       12/17/14                                                                

D65561-1A         QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

(anr) Analyte not requested
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14810                                          Methods: SW846 6010C 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/18/14                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       10       1.1      1.8                                                                     

Antimony       3.0      .21      .5                                                                      

Arsenic        2.5      .38      .63                                                                     

Barium         1.0      .02      .36      0.040    <1.0                                                  

Beryllium      1.0      .09      .06                                                                     

Boron          5.0      .08      .16                                                                     

Cadmium        1.0      .02      .28      0.020    <1.0                                                  

Calcium        40       .24      6.8                                                                     

Chromium       1.0      .03      .03      0.12     <1.0                                                  

Cobalt         0.50     .05      .039                                                                    

Copper         1.0      .08      .13      0.15     <1.0                                                  

Iron           7.0      .15      1.8                                                                     

Lead           5.0      .21      .25      -0.070   <5.0                                                  

Magnesium      20       .68      1.8                                                                     

Manganese      0.50     .05      .038                                                                    

Molybdenum     1.0      .04      .13                                                                     

Nickel         3.0      .05      .07      0.060    <3.0                                                  

Phosphorus     10       1.5      1.2                                                                     

Potassium      200      9.9      12                                                                      

Selenium       5.0      .71      1.1      0.17     <5.0                                                  

Silicon        5.0      .47      1.1                                                                     

Silver         3.0      .03      .05      0.040    <3.0                                                  

Sodium         40       .73      3.7      3.4      <40                                                   

Strontium      5.0      .001     .022                                                                    

Thallium       1.0      .18      .46                                                                     

Tin            5.0      1.2      2.3                                                                     

Titanium       1.0      .01      .46                                                                     

Vanadium       1.0      .04      .043                                                                    

Zinc           3.0      .04      .16      0.36     <3.0                                                  

Associated samples MP14810: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14810                                          Methods: SW846 6010C 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                12/18/14                                                       

D65701-1          Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

Aluminum       anr                                                                                       

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         474      635      244      66.1N(a) 75-125                                                

Beryllium      anr                                                                                       

Boron          anr                                                                                       

Cadmium        0.40     53.9     60.9     87.9     75-125                                                

Calcium        anr                                                                                       

Chromium       30.0     80.3     60.9     82.6     75-125                                                

Cobalt         anr                                                                                       

Copper         21.3     74.5     60.9     87.4     75-125                                                

Iron           anr                                                                                       

Lead           24.6     124      122      81.6     75-125                                                

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Molybdenum     anr                                                                                       

Nickel         21.7     74.0     60.9     85.9     75-125                                                

Phosphorus                                                                                               

Potassium      anr                                                                                       

Selenium       3.8      112      122      88.8     75-125                                                

Silicon                                                                                                  

Silver         0.0      17.5     24.4     71.8N(a) 75-125                                                

Sodium         5070     8640     3040     117.3    75-125                                                

Strontium      anr                                                                                       

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           62.6     102      60.9     64.7N(a) 75-125                                                

Associated samples MP14810: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
(a) Spike recovery indicates possible matrix interference.
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14810                                          Methods: SW846 6010C 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/18/14                                              

D65701-1          Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

Aluminum       anr                                                                                       

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         474      593      237      50.3N(a) 6.8      20                                           

Beryllium      anr                                                                                       

Boron          anr                                                                                       

Cadmium        0.40     52.1     59.1     87.4     3.4      20                                           

Calcium        anr                                                                                       

Chromium       30.0     78.2     59.1     81.5     2.6      20                                           

Cobalt         anr                                                                                       

Copper         21.3     74.4     59.1     89.8     0.1      20                                           

Iron           anr                                                                                       

Lead           24.6     119      118      79.8     4.1      20                                           

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Molybdenum     anr                                                                                       

Nickel         21.7     68.8     59.1     79.6     7.3      20                                           

Phosphorus                                                                                               

Potassium      anr                                                                                       

Selenium       3.8      107      118      87.3     4.6      20                                           

Silicon                                                                                                  

Silver         0.0      16.2     23.7     68.5N(a) 7.7      20                                           

Sodium         5070     7160     2960     70.7N(a) 18.7     20                                           

Strontium      anr                                                                                       

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           62.6     105      59.1     71.7N(a) 2.9      20                                           

Associated samples MP14810: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
(a) Spike recovery indicates possible matrix interference.
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14810                                          Methods: SW846 6010C 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       12/18/14                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

Aluminum       anr                                                                                       

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         215      200      107.5    80-120                                                         

Beryllium      anr                                                                                       

Boron          anr                                                                                       

Cadmium        50.8     50       101.6    80-120                                                         

Calcium        anr                                                                                       

Chromium       53.0     50       106.0    80-120                                                         

Cobalt         anr                                                                                       

Copper         49.3     50       98.6     80-120                                                         

Iron           anr                                                                                       

Lead           108      100      108.0    80-120                                                         

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Molybdenum     anr                                                                                       

Nickel         50.1     50       100.2    80-120                                                         

Phosphorus                                                                                               

Potassium      anr                                                                                       

Selenium       105      100      105.0    80-120                                                         

Silicon                                                                                                  

Silver         19.5     20       97.5     80-120                                                         

Sodium         2390     2500     95.6     80-120                                                         

Strontium      anr                                                                                       

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           50.2     50       100.4    80-120                                                         

Associated samples MP14810: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14810                                          Methods: SW846 6010C 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       12/18/14                                                                

D65701-1          QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum       anr                                                                                       

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         3810     4380     14.8*(a) 0-10                                                           

Beryllium      anr                                                                                       

Boron          anr                                                                                       

Cadmium        3.20     2.50     21.9 (b) 0-10                                                           

Calcium        anr                                                                                       

Chromium       241      273      12.9*(a) 0-10                                                           

Cobalt         anr                                                                                       

Copper         172      177      2.7      0-10                                                           

Iron           anr                                                                                       

Lead           200      240      21.2 (b) 0-10                                                           

Magnesium      anr                                                                                       

Manganese      anr                                                                                       

Molybdenum     anr                                                                                       

Nickel         174      209      19.6*(a) 0-10                                                           

Phosphorus                                                                                               

Potassium      anr                                                                                       

Selenium       30.2     53.5     77.2 (b) 0-10                                                           

Silicon                                                                                                  

Silver         0.00     0.00     NC       0-10                                                           

Sodium         40800    43800    7.4      0-10                                                           

Strontium      anr                                                                                       

Thallium       anr                                                                                       

Tin                                                                                                      

Titanium                                                                                                 

Vanadium       anr                                                                                       

Zinc           504      607      20.6*(a) 0-10                                                           

Associated samples MP14810: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
(a) Serial dilution indicates possible matrix interference.
(b) Percent difference acceptable due to low initial sample  concentration (< 50 times IDL).
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14811                                          Methods: SW846 6020A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/18/14                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Arsenic        0.10     .0085    .024     0.0039   <0.10                                                 

Associated samples MP14811: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14811                                          Methods: SW846 6020A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                12/18/14                                                       

D65701-1          Spikelot QC                                                     
Metal          Original MS       ICPALL2  % Rec    Limits                                                 

Arsenic        5.8      129      122      101.2    75-125                                                

Associated samples MP14811: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14811                                          Methods: SW846 6020A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                                         12/18/14                                              

D65701-1          Spikelot          MSD      QC                                            
Metal          Original MSD      ICPALL2  % Rec    RPD      Limit                                         

Arsenic        5.8      114      118      91.5     12.3     20                                           

Associated samples MP14811: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14811                                          Methods: SW846 6020A 
Matrix Type: SOLID                                              Units: mg/kg

Prep Date:                       12/18/14                                                                

BSP      Spikelot QC                                                              
Metal          Result   ICPALL2  % Rec    Limits                                                          

Arsenic        97.8     100      97.8     80-120                                                         

Associated samples MP14811: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC Batch ID: MP14811                                          Methods: SW846 6020A 
Matrix Type: SOLID                                              Units: ug/l

Prep Date:                       12/18/14                                                                

D65701-1          QC                                                              
Metal          Original SDL 5:25 %DIF     Limits                                                          

Arsenic        46.4     47.1     1.6      0-10                                                           

Associated samples MP14811: D65701-1, D65701-2

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Mountain States
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Chromium, Hexavalent           GP14281/GN27960   1.0        0.0        mg/kg      205        223        109.0      80-120% 
Specific Conductivity          GP14270/GN27934              umhos/cm   999        989        99.0       90-110% 
pH                             GN27898                      su         8.00       8.02       100.2      99.1-100.9%

Associated Samples: 
Batch GN27898: D65701-1, D65701-2
Batch GP14270: D65701-1, D65701-2
Batch GP14281: D65701-1, D65701-2
(*) Outside of QC limits
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Chromium, Hexavalent           GP14281/GN27960   D65561-1     mg/kg      1.3        1.3        2.1        0-20%     
Redox Potential Vs H2          GN27947           D65701-1     mv         255        247        3.2        0-20%     

Associated Samples: 
Batch GN27947: D65701-1, D65701-2
Batch GP14281: D65701-1, D65701-2
(*) Outside of QC limits
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Chromium, Hexavalent           GP14281/GN27960   D65561-1     mg/kg      1.3        40       41.8       105.0      75-125%   

Associated Samples: 
Batch GP14281: D65701-1, D65701-2
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
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MATRIX SPIKE DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: D65701 
Account: MOILCOGJ - Marathon Oil 
Project: 21A Spill Investigation

QC                      Original   Spike    MSD                   QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     RPD        Limit      

Chromium, Hexavalent           GP14281/GN27960   D65561-1     mg/kg      1.3        40       41.1       1.7        20%       

Associated Samples: 
Batch GP14281: D65701-1, D65701-2
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Chain of Custody

Mountain States

Section 10
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D65701: Chain of Custody
Page 1 of 2

Accutest Labs of New England, Inc.
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Accutest Laboratories Sample Receipt Summary

Accutest Laboratories
V:(508) 481-6200

495 Technology Center West, Bldg One
F: (508) 481-7753

Marlborough, MA   01752
www/accutest.com

Accutest Job Number: D65701 Client: AMS

Date / Time Received: 12/13/2014 10:00:00 AM Delivery Method:

Project: ACNE

4. No. Coolers: 1

Airbill #'s:

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Thermometer ID:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media:

G1;  

Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Comments

 Y     or    N          N/A

Cooler Temps (Initial/Adjusted): #1: (0.4/0.4);  

D65701: Chain of Custody
Page 2 of 2
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Accutest Laboratories

GC/MS Volatiles

QC Data Summaries

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 11
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Method Blank Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSK2652-MB K84512.D 1 12/16/14 JM n/a n/a MSK2652

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-1, D65701-2

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 25 17 ug/kg
100-41-4 Ethylbenzene ND 100 34 ug/kg
108-88-3 Toluene ND 250 10 ug/kg
1330-20-7 Xylene (total) ND 100 11 ug/kg

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 114% 70-130%
2037-26-5 Toluene-D8 101% 70-130%
460-00-4 4-Bromofluorobenzene 106% 70-130%
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Method Blank Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSK2654-MB K84573.D 1 12/18/14 JM n/a n/a MSK2654

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-2

CAS No. Compound Result RL MDL Units Q

108-88-3 Toluene ND 250 10 ug/kg
1330-20-7 Xylene (total) ND 100 11 ug/kg

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 131%* a 70-130%
2037-26-5 Toluene-D8 105% 70-130%
460-00-4 4-Bromofluorobenzene 107% 70-130%

(a) Outside control limits. Associated target analyes are non-detect.
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Blank Spike Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSK2652-BS K84509.D 1 12/16/14 JM n/a n/a MSK2652

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-1, D65701-2

Spike BSP BSP
CAS No. Compound ug/kg ug/kg % Limits

71-43-2 Benzene 2500 2420 97 70-130
100-41-4 Ethylbenzene 2500 2770 111 70-130
108-88-3 Toluene 2500 2680 107 70-130
1330-20-7 Xylene (total) 7500 8420 112 70-130

CAS No. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 106% 70-130%
2037-26-5 Toluene-D8 117% 70-130%
460-00-4 4-Bromofluorobenzene 106% 70-130%

* = Outside of Control Limits.

74 of 81
D65701

11
11.2.1



Blank Spike Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
MSK2654-BS K84571.D 1 12/18/14 JM n/a n/a MSK2654

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-2

Spike BSP BSP
CAS No. Compound ug/kg ug/kg % Limits

108-88-3 Toluene 2500 2610 104 70-130
1330-20-7 Xylene (total) 7500 7560 101 70-130

CAS No. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 123% 70-130%
2037-26-5 Toluene-D8 113% 70-130%
460-00-4 4-Bromofluorobenzene 111% 70-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D65566-4MS K84526.D 1 12/16/14 JM n/a n/a MSK2652
D65566-4MSD K84527.D 1 12/16/14 JM n/a n/a MSK2652
D65566-4 K84521.D 1 12/16/14 JM n/a n/a MSK2652

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-1, D65701-2

D65566-4 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg ug/kg % RPD Rec/RPD

71-43-2 Benzene ND 3530 3210 91 3530 3140 89 2 70-130/30
100-41-4 Ethylbenzene ND 3530 3630 103 3530 3540 100 3 70-130/30
108-88-3 Toluene ND 3530 3380 96 3530 3350 95 1 70-130/30
1330-20-7 Xylene (total) ND 10600 11000 104 10600 10600 100 4 70-130/30

CAS No. Surrogate Recoveries MS MSD D65566-4 Limits

1868-53-7 Dibromofluoromethane 109% 111% 122% 70-130%
2037-26-5 Toluene-D8 112% 110% 107% 70-130%
460-00-4 4-Bromofluorobenzene 111% 109% 109% 70-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
D65753-1MS K84582.D 1 12/18/14 JM n/a n/a MSK2654
D65753-1MSD K84583.D 1 12/18/14 JM n/a n/a MSK2654
D65753-1 K84574.D 1 12/18/14 JM n/a n/a MSK2654

The QC reported here applies to the following samples: Method:  SW846 8260C

D65701-2

D65753-1 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg ug/kg % RPD Rec/RPD

108-88-3 Toluene ND 2890 3090 107 2890 3100 107 0 70-130/30
1330-20-7 Xylene (total) ND 8660 9030 104 8660 8880 103 2 70-130/30

CAS No. Surrogate Recoveries MS MSD D65753-1 Limits

1868-53-7 Dibromofluoromethane 127% 124% 123% 70-130%
2037-26-5 Toluene-D8 113% 112% 98% 70-130%
460-00-4 4-Bromofluorobenzene 114% 112% 97% 70-130%

* = Outside of Control Limits.

77 of 81
D65701

11
11.3.2



Accutest Laboratories

GC/MS Semi-volatiles

QC Data Summaries

(Accutest Labs of New England, Inc.)

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Mountain States

Section 12
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Method Blank Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP41345-MB I93523.D 1 12/22/14 MR 12/19/14 OP41345 MSI3487

The QC reported here applies to the following samples: Method:  SW846 8270D BY SIM

D65701-1, D65701-2

CAS No. Compound Result RL MDL Units Q

83-32-9 Acenaphthene ND 4.9 0.84 ug/kg
120-12-7 Anthracene ND 4.9 1.1 ug/kg
56-55-3 Benzo(a)anthracene ND 4.9 2.2 ug/kg
50-32-8 Benzo(a)pyrene ND 4.9 1.9 ug/kg
205-99-2 Benzo(b)fluoranthene ND 4.9 2.2 ug/kg
207-08-9 Benzo(k)fluoranthene ND 4.9 1.5 ug/kg
218-01-9 Chrysene ND 4.9 1.3 ug/kg
53-70-3 Dibenzo(a,h)anthracene ND 4.9 1.4 ug/kg
206-44-0 Fluoranthene ND 4.9 1.4 ug/kg
86-73-7 Fluorene ND 4.9 0.96 ug/kg
193-39-5 Indeno(1,2,3-cd)pyrene ND 4.9 1.2 ug/kg
91-20-3 Naphthalene 1.4 9.7 1.1 ug/kg J
129-00-0 Pyrene ND 4.9 1.5 ug/kg

CAS No. Surrogate Recoveries Limits

4165-60-0 Nitrobenzene-d5 85% 30-130%
321-60-8 2-Fluorobiphenyl 80% 30-130%
1718-51-0 Terphenyl-d14 104% 30-130%
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Blank Spike Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP41345-BS I93524.D 1 12/22/14 MR 12/19/14 OP41345 MSI3487

The QC reported here applies to the following samples: Method:  SW846 8270D BY SIM

D65701-1, D65701-2

Spike BSP BSP
CAS No. Compound ug/kg ug/kg % Limits

83-32-9 Acenaphthene 2470 2060 83 40-140
120-12-7 Anthracene 2470 2130 86 40-140
56-55-3 Benzo(a)anthracene 2470 2570 104 40-140
50-32-8 Benzo(a)pyrene 2470 2550 103 40-140
205-99-2 Benzo(b)fluoranthene 2470 2330 94 40-140
207-08-9 Benzo(k)fluoranthene 2470 2510 102 40-140
218-01-9 Chrysene 2470 2340 95 40-140
53-70-3 Dibenzo(a,h)anthracene 2470 2580 104 40-140
206-44-0 Fluoranthene 2470 2400 97 40-140
86-73-7 Fluorene 2470 2130 86 40-140
193-39-5 Indeno(1,2,3-cd)pyrene 2470 2540 103 40-140
91-20-3 Naphthalene 2470 2790 113 40-140
129-00-0 Pyrene 2470 2370 96 40-140

CAS No. Surrogate Recoveries BSP Limits

4165-60-0 Nitrobenzene-d5 88% 30-130%
321-60-8 2-Fluorobiphenyl 82% 30-130%
1718-51-0 Terphenyl-d14 108% 30-130%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: D65701
Account: ALMS Accutest Mountain States
Project: MOILCOGJ: 21A Spill Investigation

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP41345-MS I93527.D 1 12/22/14 MR 12/19/14 OP41345 MSI3487
OP41345-MSD I93528.D 1 12/22/14 MR 12/19/14 OP41345 MSI3487
MC35641-2 I93529.D 1 12/22/14 MR 12/19/14 OP41345 MSI3487
MC35641-2 I93530.D 5 12/22/14 MR 12/19/14 OP41345 MSI3487

The QC reported here applies to the following samples: Method:  SW846 8270D BY SIM

D65701-1, D65701-2

MC35641-2 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/kg Q ug/kg ug/kg % ug/kg ug/kg % RPD Rec/RPD

83-32-9 Acenaphthene 202 2720 2300 77 2740 2380 80 3 40-140/30
120-12-7 Anthracene 119 2720 2370 83 2740 2460 86 4 40-140/30
56-55-3 Benzo(a)anthracene 23.6 2720 2750 100 2740 2910 105 6 40-140/30
50-32-8 Benzo(a)pyrene 8.3 2720 2600 95 2740 2750 100 6 40-140/30
205-99-2 Benzo(b)fluoranthene 14.1 2720 2720 99 2740 2760 100 1 40-140/30
207-08-9 Benzo(k)fluoranthene 5.8 2720 2260 83 2740 2520 92 11 40-140/30
218-01-9 Chrysene 44.8 2720 2490 90 2740 2640 95 6 40-140/30
53-70-3 Dibenzo(a,h)anthracene ND 2720 2630 97 2740 2820 103 7 40-140/30
206-44-0 Fluoranthene 44.7 2720 2540 92 2740 2670 96 5 40-140/30
86-73-7 Fluorene 462 2720 2730 83 2740 2870 88 5 40-140/30
193-39-5 Indeno(1,2,3-cd)pyrene 3.1 J 2720 2610 96 2740 2790 102 7 40-140/30
91-20-3 Naphthalene 5300 2720 6800 55 2740 7430 78 9 40-140/30
129-00-0 Pyrene 115 2720 2570 90 2740 2720 95 6 40-140/30

CAS No. Surrogate Recoveries MS MSD MC35641-2 MC35641-2 Limits

367-12-4 2-Fluorophenol 90% 86% 83% 89% 15-110%
4165-62-2 Phenol-d5 94% 93% 87% 90% 15-110%
118-79-6 2,4,6-Tribromophenol 96% 102% 89% 105% 15-110%
4165-60-0 Nitrobenzene-d5 78% 90% 78% 93% 30-130%
321-60-8 2-Fluorobiphenyl 76% 78% 71% 88% 30-130%
1718-51-0 Terphenyl-d14 106% 114% 105% 107% 30-130%

* = Outside of Control Limits.
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APPENDIX C 
21A AREA WATER WELLS 

  

 



 

APPENDIX C-1 
DECREED WATER WELLS 

  

 





 

APPENDIX C-2 
WATER WELL APPLICATIONS 
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21A AREA SURFACE WATER QUALITY 
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LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC44

Collection Date: 06/21/11 12:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-001

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190524

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

06/24/11 10:54 / japmg/LBicarbonate as HCO3 A2320 B5.08310 5 meq/L

06/24/11 10:54 / japmg/LCarbonate as CO3 A2320 B<0.2ND 5 meq/L

06/24/11 01:21 / mlimg/LChloride E300.00.13 1 meq/L

06/24/11 01:21 / mlimg/LFluoride E300.00.0080.2 0.1 meq/L

H 06/24/11 01:21 / mlimg/LNitrogen, Nitrate as N E300.00.020.3 0.1 meq/L

H 06/24/11 01:21 / mlimg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

06/24/11 01:21 / mlimg/LSulfate E300.04.05195 1 meq/L

07/12/11 17:09 / eli-bmg/LCalcium E200.73.6974 1 meq/L

07/15/11 12:01 / eli-bmg/LMagnesium E200.82.6933 1 meq/L

07/12/11 17:09 / eli-bmg/LPotassium E200.70.031 1 meq/L

07/15/11 12:01 / eli-bmg/LSodium E200.82.3654 1 meq/L

METALS, DISSOLVED

07/13/11 13:14 / eli-bmg/LAluminum E200.8ND 0.1

07/13/11 13:14 / eli-bmg/LArsenic E200.80.007 0.005

07/13/11 13:14 / eli-bmg/LBarium E200.8ND 0.1

07/15/11 12:01 / eli-bmg/LBoron E200.8ND 0.1

07/13/11 13:14 / eli-bmg/LCadmium E200.8ND 0.001

07/13/11 13:14 / eli-bmg/LChromium E200.80.001 0.001

07/13/11 13:14 / eli-bmg/LCopper E200.8ND 0.01

07/15/11 14:44 / eli-bmg/LIron E200.7ND 0.03

07/13/11 13:14 / eli-bmg/LLead E200.8ND 0.01

07/13/11 13:14 / eli-bmg/LManganese E200.8ND 0.01

07/15/11 12:01 / eli-bmg/LMercury E200.8ND 0.001

07/13/11 13:14 / eli-bmg/LMolybdenum E200.80.010 0.005

07/13/11 13:14 / eli-bmg/LNickel E200.8ND 0.01

07/13/11 13:14 / eli-bmg/LSelenium E200.8ND 0.005

07/13/11 13:14 / eli-bmg/LSilver E200.8ND 0.005

07/13/11 13:14 / eli-bmg/LZinc E200.8ND 0.01

NUTRIENTS

06/28/11 15:15 / eli-bmg/LNitrogen, Ammonia as N E350.1ND 0.05

DISSOLVED GAS

06/30/11 12:11 / eli-bmg/LMethane SW8015M0.002 0.001

06/30/11 12:11 / eli-bmg/LEthane SW8015MND 0.001

06/30/11 12:11 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

06/28/11 17:50 / eli-bug/LAcetone SW8260BND 10

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC44

Collection Date: 06/21/11 12:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-001

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190524

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/29/11 12:43 / eli-bug/LAcrolein SW8260BND 10

06/29/11 12:43 / eli-bug/LAcrylonitrile SW8260BND 10

06/28/11 17:50 / eli-bug/LBenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LBromobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LBromochloromethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LBromodichloromethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LBromoform SW8260BND 1.0

06/28/11 17:50 / eli-bug/LBromomethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/Ln-Butylbenzene SW8260BND 0.50

06/28/11 17:50 / eli-bug/Lsec-Butylbenzene SW8260BND 20

06/28/11 17:50 / eli-bug/Ltert-Butylbenzene SW8260BND 50

06/28/11 17:50 / eli-bug/LCarbon disulfide SW8260BND 1.0

06/28/11 17:50 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

06/28/11 17:50 / eli-bug/LChlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LChlorodibromomethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LChloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 20

06/28/11 17:50 / eli-bug/LChloroform SW8260BND 1.0

06/28/11 17:50 / eli-bug/LChloromethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L2-Chlorotoluene SW8260BND 20

06/28/11 17:50 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LDibromomethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

06/28/11 17:50 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 20

06/28/11 17:50 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L2,2-Dichloropropane SW8260BND 20

06/28/11 17:50 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

06/28/11 17:50 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

06/28/11 17:50 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LEthylbenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC44

Collection Date: 06/21/11 12:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-001

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190524

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 17:50 / eli-bug/L2-Hexanone SW8260BND 20

06/28/11 17:50 / eli-bug/LIsopropylbenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LIsopropyl ether SW8260BND 1.0

06/28/11 17:50 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 0.50

06/28/11 17:50 / eli-bug/LMethyl ethyl ketone SW8260BND 10

06/28/11 17:50 / eli-bug/LMethyl isobutyl ketone SW8260BND 10

06/28/11 17:50 / eli-bug/LMethylene chloride SW8260BND 0.50

06/28/11 17:50 / eli-bug/LNaphthalene SW8260BND 1.0

06/28/11 17:50 / eli-bug/Ln-Propylbenzene SW8260BND 50

06/28/11 17:50 / eli-bug/LStyrene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LTetrachloroethene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LToluene SW8260BND 20

06/28/11 17:50 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/LTrichloroethene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

06/28/11 17:50 / eli-bug/LVinyl acetate SW8260BND 20

06/28/11 17:50 / eli-bug/LVinyl chloride SW8260BND 50

06/28/11 17:50 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

06/28/11 17:50 / eli-bug/Lo-Xylene SW8260BND 0.50

06/28/11 17:50 / eli-bug/LXylenes, Total SW8260BND 0.50

06/29/11 12:43 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B96.0 70-130

06/28/11 17:50 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B99.0 70-130

06/29/11 12:43 / eli-b%REC    Surr: Dibromofluoromethane SW8260B100 77-126

06/28/11 17:50 / eli-b%REC    Surr: Dibromofluoromethane SW8260B104 77-126

06/29/11 12:43 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B111 76-127

06/28/11 17:50 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B109 76-127

06/29/11 12:43 / eli-b%REC    Surr: Toluene-d8 SW8260B100 79-122

06/28/11 17:50 / eli-b%REC    Surr: Toluene-d8 SW8260B100 79-122

GLYCOLS

06/28/11 09:02 / eli-bmg/LEthylene Glycol SW8015BND 5.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC44

Collection Date: 06/21/11 12:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-001

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190524

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

GLYCOLS

06/28/11 09:02 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B92.0 70-130

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC43

Collection Date: 06/21/11 13:15

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-002

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190525

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

06/24/11 11:10 / japmg/LBicarbonate as HCO3 A2320 B4.33264 5 meq/L

06/24/11 11:10 / japmg/LCarbonate as CO3 A2320 B0.309 5 meq/L

06/24/11 01:36 / mlimg/LChloride E300.00.062 1 meq/L

06/24/11 01:36 / mlimg/LFluoride E300.00.0070.1 0.1 meq/L

H 06/24/11 01:36 / mlimg/LNitrogen, Nitrate as N E300.0<0.007ND 0.1 meq/L

H 06/24/11 01:36 / mlimg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

06/24/11 01:36 / mlimg/LSulfate E300.01.4168 1 meq/L

06/27/11 16:09 / eli-bmg/LCalcium E200.72.4649 1 meq/L

06/27/11 16:09 / eli-bmg/LMagnesium E200.71.6220 1 meq/L

06/27/11 16:09 / eli-bmg/LPotassium E200.7<0.03ND 1 meq/L

06/27/11 16:09 / eli-bmg/LSodium E200.71.6538 1 meq/L

METALS, DISSOLVED

06/27/11 16:09 / eli-bmg/LAluminum E200.7ND 0.1

06/30/11 12:45 / eli-bmg/LArsenic E200.80.007 0.005

06/27/11 16:09 / eli-bmg/LBarium E200.7ND 0.1

06/27/11 16:09 / eli-bmg/LBoron E200.7ND 0.1

06/30/11 12:45 / eli-bmg/LCadmium E200.8ND 0.001

06/30/11 12:45 / eli-bmg/LChromium E200.8ND 0.001

06/27/11 16:09 / eli-bmg/LCopper E200.7ND 0.01

06/27/11 16:09 / eli-bmg/LIron E200.7ND 0.03

06/30/11 12:45 / eli-bmg/LLead E200.8ND 0.01

06/27/11 16:09 / eli-bmg/LManganese E200.7ND 0.01

07/05/11 17:56 / eli-bmg/LMercury E200.8ND 0.001

06/27/11 16:09 / eli-bmg/LMolybdenum E200.7ND 0.005

06/27/11 16:09 / eli-bmg/LNickel E200.7ND 0.01

06/30/11 12:45 / eli-bmg/LSelenium E200.8ND 0.005

06/27/11 16:09 / eli-bmg/LSilver E200.7ND 0.005

06/27/11 16:09 / eli-bmg/LZinc E200.7ND 0.01

NUTRIENTS

06/28/11 15:16 / eli-bmg/LNitrogen, Ammonia as N E350.1ND 0.05

DISSOLVED GAS

06/30/11 12:19 / eli-bmg/LMethane SW8015MND 0.001

06/30/11 12:19 / eli-bmg/LEthane SW8015MND 0.001

06/30/11 12:19 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

06/28/11 18:29 / eli-bug/LAcetone SW8260BND 10

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC43

Collection Date: 06/21/11 13:15

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-002

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190525

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/29/11 13:20 / eli-bug/LAcrolein SW8260BND 10

06/29/11 13:20 / eli-bug/LAcrylonitrile SW8260BND 10

06/28/11 18:29 / eli-bug/LBenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LBromobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LBromochloromethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LBromodichloromethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LBromoform SW8260BND 1.0

06/28/11 18:29 / eli-bug/LBromomethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/Ln-Butylbenzene SW8260BND 0.50

06/28/11 18:29 / eli-bug/Lsec-Butylbenzene SW8260BND 20

06/28/11 18:29 / eli-bug/Ltert-Butylbenzene SW8260BND 50

06/28/11 18:29 / eli-bug/LCarbon disulfide SW8260BND 1.0

06/28/11 18:29 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

06/28/11 18:29 / eli-bug/LChlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LChlorodibromomethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LChloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 20

06/28/11 18:29 / eli-bug/LChloroform SW8260BND 1.0

06/28/11 18:29 / eli-bug/LChloromethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L2-Chlorotoluene SW8260BND 20

06/28/11 18:29 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LDibromomethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

06/28/11 18:29 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 20

06/28/11 18:29 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L2,2-Dichloropropane SW8260BND 20

06/28/11 18:29 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

06/28/11 18:29 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

06/28/11 18:29 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LEthylbenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC43

Collection Date: 06/21/11 13:15

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-002

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190525

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 18:29 / eli-bug/L2-Hexanone SW8260BND 20

06/28/11 18:29 / eli-bug/LIsopropylbenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LIsopropyl ether SW8260BND 1.0

06/28/11 18:29 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 0.50

06/28/11 18:29 / eli-bug/LMethyl ethyl ketone SW8260BND 10

06/28/11 18:29 / eli-bug/LMethyl isobutyl ketone SW8260BND 10

06/28/11 18:29 / eli-bug/LMethylene chloride SW8260BND 0.50

06/28/11 18:29 / eli-bug/LNaphthalene SW8260BND 1.0

06/28/11 18:29 / eli-bug/Ln-Propylbenzene SW8260BND 50

06/28/11 18:29 / eli-bug/LStyrene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LTetrachloroethene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LToluene SW8260BND 20

06/28/11 18:29 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/LTrichloroethene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

06/28/11 18:29 / eli-bug/LVinyl acetate SW8260BND 20

06/28/11 18:29 / eli-bug/LVinyl chloride SW8260BND 50

06/28/11 18:29 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

06/28/11 18:29 / eli-bug/Lo-Xylene SW8260BND 0.50

06/28/11 18:29 / eli-bug/LXylenes, Total SW8260BND 0.50

06/29/11 13:20 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B100 70-130

06/28/11 18:29 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B101 70-130

06/29/11 13:20 / eli-b%REC    Surr: Dibromofluoromethane SW8260B101 77-126

06/28/11 18:29 / eli-b%REC    Surr: Dibromofluoromethane SW8260B104 77-126

06/29/11 13:20 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B106 76-127

06/28/11 18:29 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B107 76-127

06/29/11 13:20 / eli-b%REC    Surr: Toluene-d8 SW8260B99.0 79-122

06/28/11 18:29 / eli-b%REC    Surr: Toluene-d8 SW8260B104 79-122

GLYCOLS

06/27/11 18:19 / eli-bmg/LEthylene Glycol SW8015BND 5.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC43

Collection Date: 06/21/11 13:15

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-002

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190525

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

GLYCOLS

06/27/11 18:19 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B94.0 70-130

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 06/21/11 14:00

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-003

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190526

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

06/24/11 11:17 / japmg/LBicarbonate as HCO3 A2320 B4.22258 5 meq/L

06/24/11 11:17 / japmg/LCarbonate as CO3 A2320 B0.4513 5 meq/L

06/24/11 01:51 / mlimg/LChloride E300.00.207 1 meq/L

06/24/11 01:51 / mlimg/LFluoride E300.00.0060.1 0.1 meq/L

H 06/24/11 01:51 / mlimg/LNitrogen, Nitrate as N E300.00.050.7 0.1 meq/L

H 06/24/11 01:51 / mlimg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

06/24/11 01:51 / mlimg/LSulfate E300.01.0550 1 meq/L

07/15/11 14:48 / eli-bmg/LCalcium E200.72.2445 1 meq/L

07/15/11 12:05 / eli-bmg/LMagnesium E200.81.5519 1 meq/L

07/12/11 17:13 / eli-bmg/LPotassium E200.7<0.03ND 1 meq/L

07/15/11 12:05 / eli-bmg/LSodium E200.81.7240 1 meq/L

METALS, DISSOLVED

07/13/11 13:18 / eli-bmg/LAluminum E200.8ND 0.1

07/13/11 13:18 / eli-bmg/LArsenic E200.80.007 0.005

07/13/11 13:18 / eli-bmg/LBarium E200.8ND 0.1

07/15/11 12:05 / eli-bmg/LBoron E200.8ND 0.1

07/13/11 13:18 / eli-bmg/LCadmium E200.8ND 0.001

07/13/11 13:18 / eli-bmg/LChromium E200.80.001 0.001

07/13/11 13:18 / eli-bmg/LCopper E200.8ND 0.01

07/15/11 14:48 / eli-bmg/LIron E200.7ND 0.03

07/13/11 13:18 / eli-bmg/LLead E200.8ND 0.01

07/13/11 13:18 / eli-bmg/LManganese E200.8ND 0.01

07/15/11 12:05 / eli-bmg/LMercury E200.8ND 0.001

07/13/11 13:18 / eli-bmg/LMolybdenum E200.80.006 0.005

07/13/11 13:18 / eli-bmg/LNickel E200.8ND 0.01

07/13/11 13:18 / eli-bmg/LSelenium E200.8ND 0.005

07/15/11 12:05 / eli-bmg/LSilver E200.8ND 0.005

07/13/11 13:18 / eli-bmg/LZinc E200.8ND 0.01

NUTRIENTS

06/28/11 15:17 / eli-bmg/LNitrogen, Ammonia as N E350.1ND 0.05

DISSOLVED GAS

06/30/11 12:26 / eli-bmg/LMethane SW8015M0.001 0.001

06/30/11 12:26 / eli-bmg/LEthane SW8015MND 0.001

06/30/11 12:26 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

06/28/11 19:14 / eli-bug/LAcetone SW8260BND 10

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 06/21/11 14:00

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-003

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190526

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/29/11 13:57 / eli-bug/LAcrolein SW8260BND 10

06/29/11 13:57 / eli-bug/LAcrylonitrile SW8260BND 10

06/28/11 19:14 / eli-bug/LBenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LBromobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LBromochloromethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LBromodichloromethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LBromoform SW8260BND 1.0

06/28/11 19:14 / eli-bug/LBromomethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/Ln-Butylbenzene SW8260BND 0.50

06/28/11 19:14 / eli-bug/Lsec-Butylbenzene SW8260BND 20

06/28/11 19:14 / eli-bug/Ltert-Butylbenzene SW8260BND 50

06/28/11 19:14 / eli-bug/LCarbon disulfide SW8260BND 1.0

06/28/11 19:14 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

06/28/11 19:14 / eli-bug/LChlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LChlorodibromomethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LChloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 20

06/28/11 19:14 / eli-bug/LChloroform SW8260BND 1.0

06/28/11 19:14 / eli-bug/LChloromethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L2-Chlorotoluene SW8260BND 20

06/28/11 19:14 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LDibromomethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

06/28/11 19:14 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 20

06/28/11 19:14 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L2,2-Dichloropropane SW8260BND 20

06/28/11 19:14 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

06/28/11 19:14 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

06/28/11 19:14 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LEthylbenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 06/21/11 14:00

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-003

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190526

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 19:14 / eli-bug/L2-Hexanone SW8260BND 20

06/28/11 19:14 / eli-bug/LIsopropylbenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LIsopropyl ether SW8260BND 1.0

06/28/11 19:14 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 0.50

06/28/11 19:14 / eli-bug/LMethyl ethyl ketone SW8260BND 10

06/28/11 19:14 / eli-bug/LMethyl isobutyl ketone SW8260BND 10

06/28/11 19:14 / eli-bug/LMethylene chloride SW8260BND 0.50

06/28/11 19:14 / eli-bug/LNaphthalene SW8260BND 1.0

06/28/11 19:14 / eli-bug/Ln-Propylbenzene SW8260BND 50

06/28/11 19:14 / eli-bug/LStyrene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LTetrachloroethene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LToluene SW8260BND 20

06/28/11 19:14 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/LTrichloroethene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

06/28/11 19:14 / eli-bug/LVinyl acetate SW8260BND 20

06/28/11 19:14 / eli-bug/LVinyl chloride SW8260BND 50

06/28/11 19:14 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

06/28/11 19:14 / eli-bug/Lo-Xylene SW8260BND 0.50

06/28/11 19:14 / eli-bug/LXylenes, Total SW8260BND 0.50

06/29/11 13:57 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B97.0 70-130

06/28/11 19:14 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B101 70-130

06/29/11 13:57 / eli-b%REC    Surr: Dibromofluoromethane SW8260B99.0 77-126

06/28/11 19:14 / eli-b%REC    Surr: Dibromofluoromethane SW8260B104 77-126

06/29/11 13:57 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B109 76-127

06/28/11 19:14 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B105 76-127

06/29/11 13:57 / eli-b%REC    Surr: Toluene-d8 SW8260B104 79-122

06/28/11 19:14 / eli-b%REC    Surr: Toluene-d8 SW8260B102 79-122

GLYCOLS

06/27/11 18:38 / eli-bmg/LEthylene Glycol SW8015BND 5.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 06/21/11 14:00

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-003

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190526

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

GLYCOLS

06/27/11 18:38 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B93.0 70-130

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 06/21/11 15:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-004

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190527

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

06/24/11 11:24 / japmg/LBicarbonate as HCO3 A2320 B4.43270 5 meq/L

06/24/11 11:24 / japmg/LCarbonate as CO3 A2320 B0.268 5 meq/L

06/24/11 02:06 / mlimg/LChloride E300.00.2910 1 meq/L

06/24/11 02:06 / mlimg/LFluoride E300.00.0060.1 0.1 meq/L

H 06/24/11 02:06 / mlimg/LNitrogen, Nitrate as N E300.00.081.2 0.1 meq/L

H 06/24/11 02:06 / mlimg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

06/24/11 02:06 / mlimg/LSulfate E300.00.9345 1 meq/L

06/27/11 16:25 / eli-bmg/LCalcium E200.72.3747 1 meq/L

06/27/11 16:25 / eli-bmg/LMagnesium E200.71.5319 1 meq/L

06/27/11 16:25 / eli-bmg/LPotassium E200.7<0.03ND 1 meq/L

06/27/11 16:25 / eli-bmg/LSodium E200.71.8943 1 meq/L

METALS, DISSOLVED

06/27/11 16:25 / eli-bmg/LAluminum E200.7ND 0.1

06/30/11 12:54 / eli-bmg/LArsenic E200.80.006 0.005

06/27/11 16:25 / eli-bmg/LBarium E200.7ND 0.1

06/27/11 16:25 / eli-bmg/LBoron E200.7ND 0.1

06/30/11 12:54 / eli-bmg/LCadmium E200.8ND 0.001

06/30/11 12:54 / eli-bmg/LChromium E200.8ND 0.001

06/27/11 16:25 / eli-bmg/LCopper E200.7ND 0.01

06/27/11 16:25 / eli-bmg/LIron E200.7ND 0.03

06/30/11 12:54 / eli-bmg/LLead E200.8ND 0.01

06/27/11 16:25 / eli-bmg/LManganese E200.7ND 0.01

07/05/11 18:06 / eli-bmg/LMercury E200.8ND 0.001

06/27/11 16:25 / eli-bmg/LMolybdenum E200.7ND 0.005

06/27/11 16:25 / eli-bmg/LNickel E200.7ND 0.01

06/30/11 12:54 / eli-bmg/LSelenium E200.8ND 0.005

06/27/11 16:25 / eli-bmg/LSilver E200.7ND 0.005

06/27/11 16:25 / eli-bmg/LZinc E200.7ND 0.01

NUTRIENTS

06/28/11 15:18 / eli-bmg/LNitrogen, Ammonia as N E350.1ND 0.05

DISSOLVED GAS

06/30/11 12:34 / eli-bmg/LMethane SW8015M0.002 0.001

06/30/11 12:34 / eli-bmg/LEthane SW8015MND 0.001

06/30/11 12:34 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

06/28/11 19:53 / eli-bug/LAcetone SW8260BND 10

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 06/21/11 15:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-004

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190527

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/29/11 07:23 / eli-bug/LAcrolein SW8260BND 10

06/29/11 07:23 / eli-bug/LAcrylonitrile SW8260BND 10

06/28/11 19:53 / eli-bug/LBenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LBromobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LBromochloromethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LBromodichloromethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LBromoform SW8260BND 1.0

06/28/11 19:53 / eli-bug/LBromomethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/Ln-Butylbenzene SW8260BND 0.50

06/28/11 19:53 / eli-bug/Lsec-Butylbenzene SW8260BND 20

06/28/11 19:53 / eli-bug/Ltert-Butylbenzene SW8260BND 50

06/28/11 19:53 / eli-bug/LCarbon disulfide SW8260BND 1.0

06/28/11 19:53 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

06/28/11 19:53 / eli-bug/LChlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LChlorodibromomethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LChloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 20

06/28/11 19:53 / eli-bug/LChloroform SW8260BND 1.0

06/28/11 19:53 / eli-bug/LChloromethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L2-Chlorotoluene SW8260BND 20

06/28/11 19:53 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LDibromomethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

06/28/11 19:53 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 20

06/28/11 19:53 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L2,2-Dichloropropane SW8260BND 20

06/28/11 19:53 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

06/28/11 19:53 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

06/28/11 19:53 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LEthylbenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 06/21/11 15:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-004

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190527

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 19:53 / eli-bug/L2-Hexanone SW8260BND 20

06/28/11 19:53 / eli-bug/LIsopropylbenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LIsopropyl ether SW8260BND 1.0

06/28/11 19:53 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 0.50

06/28/11 19:53 / eli-bug/LMethyl ethyl ketone SW8260BND 10

06/28/11 19:53 / eli-bug/LMethyl isobutyl ketone SW8260BND 10

06/28/11 19:53 / eli-bug/LMethylene chloride SW8260BND 0.50

06/28/11 19:53 / eli-bug/LNaphthalene SW8260BND 1.0

06/28/11 19:53 / eli-bug/Ln-Propylbenzene SW8260BND 50

06/28/11 19:53 / eli-bug/LStyrene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LTetrachloroethene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LToluene SW8260BND 20

06/28/11 19:53 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/LTrichloroethene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

06/28/11 19:53 / eli-bug/LVinyl acetate SW8260BND 20

06/28/11 19:53 / eli-bug/LVinyl chloride SW8260BND 50

06/28/11 19:53 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

06/28/11 19:53 / eli-bug/Lo-Xylene SW8260BND 0.50

06/28/11 19:53 / eli-bug/LXylenes, Total SW8260BND 0.50

06/28/11 19:53 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B98.0 70-130

06/29/11 07:23 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B97.0 70-130

06/28/11 19:53 / eli-b%REC    Surr: Dibromofluoromethane SW8260B103 77-126

06/29/11 07:23 / eli-b%REC    Surr: Dibromofluoromethane SW8260B97.0 77-126

06/28/11 19:53 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B108 76-127

06/29/11 07:23 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B113 76-127

06/28/11 19:53 / eli-b%REC    Surr: Toluene-d8 SW8260B102 79-122

06/29/11 07:23 / eli-b%REC    Surr: Toluene-d8 SW8260B102 79-122

GLYCOLS

06/27/11 18:57 / eli-bmg/LEthylene Glycol SW8015BND 5.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 06/21/11 15:45

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G11060745-004

Report Date: 07/18/11

Date Received: 06/23/11

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 190527

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

GLYCOLS

06/27/11 18:57 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B95.0 70-130

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID Trip_Blank

Collection Date: 06/21/11 12:45

Matrix: Trip Blank

Client: Marathon Oil Company

Lab ID: G11060745-005

Report Date: 07/18/11

Date Received: 06/23/11

Location: Trip Blank-LOTg2klr1106161200 Sampled By: Kasey Ruff

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 191018

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 11:34 / eli-bug/LAcetone SW8260BND 10

06/28/11 11:34 / eli-bug/LAcrolein SW8260BND 10

06/28/11 11:34 / eli-bug/LAcrylonitrile SW8260BND 10

06/28/11 11:34 / eli-bug/LBenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LBromobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LBromochloromethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LBromodichloromethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LBromoform SW8260BND 1.0

06/28/11 11:34 / eli-bug/LBromomethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/Ln-Butylbenzene SW8260BND 0.50

06/28/11 11:34 / eli-bug/Lsec-Butylbenzene SW8260BND 20

06/28/11 11:34 / eli-bug/Ltert-Butylbenzene SW8260BND 50

06/28/11 11:34 / eli-bug/LCarbon disulfide SW8260BND 1.0

06/28/11 11:34 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

06/28/11 11:34 / eli-bug/LChlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LChlorodibromomethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LChloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 20

J 06/28/11 11:34 / eli-bug/LChloroform SW8260B0.37 1.0

06/28/11 11:34 / eli-bug/LChloromethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L2-Chlorotoluene SW8260BND 20

06/28/11 11:34 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LDibromomethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

06/28/11 11:34 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 20

06/28/11 11:34 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L2,2-Dichloropropane SW8260BND 20

06/28/11 11:34 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

06/28/11 11:34 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

06/28/11 11:34 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LEthylbenzene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

J - Estimated value.  The analyte was present but less than the 
reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID Trip_Blank

Collection Date: 06/21/11 12:45

Matrix: Trip Blank

Client: Marathon Oil Company

Lab ID: G11060745-005

Report Date: 07/18/11

Date Received: 06/23/11

Location: Trip Blank-LOTg2klr1106161200 Sampled By: Kasey Ruff

Samp FRQ/Type: SP

Project: Baseline_Water_Quality

Tracking Number: 191018

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

06/28/11 11:34 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L2-Hexanone SW8260BND 20

06/28/11 11:34 / eli-bug/LIsopropylbenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LIsopropyl ether SW8260BND 1.0

06/28/11 11:34 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 0.50

06/28/11 11:34 / eli-bug/LMethyl ethyl ketone SW8260BND 10

06/28/11 11:34 / eli-bug/LMethyl isobutyl ketone SW8260BND 10

06/28/11 11:34 / eli-bug/LMethylene chloride SW8260BND 0.50

06/28/11 11:34 / eli-bug/LNaphthalene SW8260BND 1.0

06/28/11 11:34 / eli-bug/Ln-Propylbenzene SW8260BND 50

06/28/11 11:34 / eli-bug/LStyrene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LTetrachloroethene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LToluene SW8260BND 20

06/28/11 11:34 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/LTrichloroethene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

06/28/11 11:34 / eli-bug/LVinyl acetate SW8260BND 20

06/28/11 11:34 / eli-bug/LVinyl chloride SW8260BND 50

06/28/11 11:34 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

06/28/11 11:34 / eli-bug/Lo-Xylene SW8260BND 0.50

06/28/11 11:34 / eli-bug/LXylenes, Total SW8260BND 0.50

06/28/11 11:34 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B97.0 70-130

06/28/11 11:34 / eli-b%REC    Surr: Dibromofluoromethane SW8260B100 77-126

06/28/11 11:34 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B111 76-127

06/28/11 11:34 / eli-b%REC    Surr: Toluene-d8 SW8260B105 79-122

Due to an inadvertent omission, 1,1,2-Trichloro-1,2,2-trifluoroethane and Isopropyl ether were not included in the Continuing Calibration Verification sample 
associated with this sample.  There was not additional sample available for re-analysis.

GLYCOLS

06/27/11 16:25 / eli-bmg/LEthylene Glycol SW8015BND 5.0

06/27/11 16:25 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B98.0 70-130

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



 

APPENDIX D-2 
2012 SURFACE WATER ANALYSES 

  

 



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 08/06/12 10:30

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-001

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212436

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

08/09/12 12:39 / blbmg/LBicarbonate as HCO3 A2320 B4.90299 5 meq/L

08/09/12 12:39 / blbmg/LCarbonate as CO3 A2320 B0.319 5 meq/L

08/08/12 17:25 / jabmg/LChloride E300.00.6021 1 meq/L

08/08/12 17:25 / jabmg/LFluoride E300.00.0050.1 0.1 meq/L

H 08/08/12 17:25 / jabmg/LNitrogen, Nitrate as N E300.0<0.007ND 0.1 meq/L

H 08/08/12 17:25 / jabmg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

08/08/12 17:25 / jabmg/LSulfate E300.01.2861 1 meq/L

08/10/12 13:58 / eli-bmg/LCalcium E200.72.9860 1 meq/L

08/10/12 13:58 / eli-bmg/LMagnesium E200.71.9324 1 meq/L

08/10/12 13:58 / eli-bmg/LPotassium E200.70.042 1 meq/L

08/10/12 13:58 / eli-bmg/LSodium E200.72.1349 1 meq/L

METALS, DISSOLVED

08/10/12 13:58 / eli-bmg/LAluminum E200.7ND 0.1

08/10/12 22:30 / eli-bmg/LArsenic E200.80.008 0.005

08/10/12 13:58 / eli-bmg/LBarium E200.7ND 0.1

08/10/12 13:58 / eli-bmg/LBoron E200.7ND 0.1

08/10/12 13:58 / eli-bmg/LCadmium E200.7ND 0.001

08/10/12 22:30 / eli-bmg/LChromium E200.80.001 0.001

08/10/12 13:58 / eli-bmg/LCopper E200.7ND 0.01

08/10/12 13:58 / eli-bmg/LIron E200.7ND 0.03

08/10/12 22:30 / eli-bmg/LLead E200.8ND 0.01

08/10/12 13:58 / eli-bmg/LManganese E200.70.03 0.01

08/10/12 22:30 / eli-bmg/LMercury E200.8ND 0.001

08/10/12 22:30 / eli-bmg/LMolybdenum E200.8ND 0.005

08/10/12 13:58 / eli-bmg/LNickel E200.7ND 0.01

08/10/12 22:30 / eli-bmg/LSelenium E200.8ND 0.005

08/10/12 13:58 / eli-bmg/LSilver E200.7ND 0.005

08/10/12 13:58 / eli-bmg/LZinc E200.7ND 0.01

NON-METALS

08/09/12 12:39 / blbmg/LAlkalinity, Total as CaCO3 A2320 B261 5

08/10/12 11:40 / eli-cmg/LOrganic Carbon, Total (TOC) A5310 C3.8 0.5

08/09/12 08:45 / blbmg/LSolids, Total Dissolved TDS @ 180 C A2540 C395 20

08/10/12 13:29 / blbmg/LSolids, Total Suspended TSS @ 105 C A2540 D11 10

08/10/12 11:00 / eli-bmg/LSulfide A4500-S DND 0.04

NUTRIENTS

08/13/12 12:04 / eli-bmg/LNitrogen, Ammonia as N E350.1ND 0.05

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 08/06/12 10:30

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-001

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212436

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

DISSOLVED GAS

08/13/12 07:51 / eli-bmg/LMethane SW8015M0.002 0.001

08/13/12 07:51 / eli-bmg/LEthane SW8015MND 0.001

08/13/12 07:51 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

08/15/12 14:20 / eli-bug/LAcetone SW8260BND 20

08/15/12 19:02 / eli-bug/LAcrolein SW8260BND 20

08/15/12 19:02 / eli-bug/LAcrylonitrile SW8260BND 20

08/15/12 14:20 / eli-bug/LBenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LBromobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LBromochloromethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LBromodichloromethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LBromoform SW8260BND 1.0

08/15/12 14:20 / eli-bug/LBromomethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/Ln-Butylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lsec-Butylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Ltert-Butylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LCarbon disulfide SW8260BND 1.0

08/15/12 14:20 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

08/15/12 14:20 / eli-bug/LChlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LChlorodibromomethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LChloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 1.0

08/15/12 14:20 / eli-bug/LChloroform SW8260BND 1.0

08/15/12 14:20 / eli-bug/LChloromethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L2-Chlorotoluene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LDibromomethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 08/06/12 10:30

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-001

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212436

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/15/12 14:20 / eli-bug/L2,2-Dichloropropane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LEthylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L2-Hexanone SW8260BND 20

08/15/12 14:20 / eli-bug/LIsopropylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LIsopropyl ether SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 1.0

08/15/12 14:20 / eli-bug/LMethyl ethyl ketone SW8260BND 20

08/15/12 14:20 / eli-bug/LMethyl isobutyl ketone SW8260BND 20

08/15/12 14:20 / eli-bug/LMethylene chloride SW8260BND 1.0

08/15/12 14:20 / eli-bug/LNaphthalene SW8260BND 1.0

08/15/12 14:20 / eli-bug/Ln-Propylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LStyrene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LTetrachloroethene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LToluene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/LTrichloroethene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LVinyl acetate SW8260BND 1.0

08/15/12 14:20 / eli-bug/LVinyl chloride SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

08/15/12 14:20 / eli-bug/Lo-Xylene SW8260BND 1.0

08/15/12 14:20 / eli-bug/LXylenes, Total SW8260BND 1.0

08/15/12 14:20 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B124 70-130

08/15/12 19:02 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B126 70-130

08/15/12 14:20 / eli-b%REC    Surr: Dibromofluoromethane SW8260B126 77-126

08/15/12 19:02 / eli-b%REC    Surr: Dibromofluoromethane SW8260B126 77-126

08/15/12 14:20 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B107 76-127

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42

Collection Date: 08/06/12 10:30

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-001

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212436

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/15/12 19:02 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B110 76-127

08/15/12 14:20 / eli-b%REC    Surr: Toluene-d8 SW8260B99.0 79-122

08/15/12 19:02 / eli-b%REC    Surr: Toluene-d8 SW8260B99.0 79-122

GLYCOLS

08/16/12 09:47 / eli-bmg/LEthylene Glycol SW8015BND 5.0

08/16/12 09:47 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B99.0 83-121

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 08/06/12 11:05

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-002

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212437

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

MAJOR IONS, DISSOLVED

08/09/12 12:47 / blbmg/LBicarbonate as HCO3 A2320 B4.97303 5 meq/L

08/09/12 12:47 / blbmg/LCarbonate as CO3 A2320 B<0.2ND 5 meq/L

08/08/12 17:39 / jabmg/LChloride E300.01.0537 1 meq/L

08/08/12 17:39 / jabmg/LFluoride E300.0<0.005ND 0.1 meq/L

H 08/08/12 17:39 / jabmg/LNitrogen, Nitrate as N E300.00.071.0 0.1 meq/L

H 08/08/12 17:39 / jabmg/LNitrogen, Nitrite as N E300.0<0.007ND 0.1 meq/L

08/08/12 17:39 / jabmg/LSulfate E300.01.4168 1 meq/L

08/10/12 14:01 / eli-bmg/LCalcium E200.73.0762 1 meq/L

08/10/12 14:01 / eli-bmg/LMagnesium E200.71.9323 1 meq/L

08/10/12 14:01 / eli-bmg/LPotassium E200.70.052 1 meq/L

08/10/12 14:01 / eli-bmg/LSodium E200.72.4556 1 meq/L

METALS, DISSOLVED

08/10/12 14:01 / eli-bmg/LAluminum E200.7ND 0.1

08/10/12 22:33 / eli-bmg/LArsenic E200.8ND 0.005

08/10/12 14:01 / eli-bmg/LBarium E200.7ND 0.1

08/10/12 14:01 / eli-bmg/LBoron E200.7ND 0.1

08/10/12 14:01 / eli-bmg/LCadmium E200.7ND 0.001

08/10/12 22:33 / eli-bmg/LChromium E200.80.002 0.001

08/10/12 14:01 / eli-bmg/LCopper E200.7ND 0.01

08/10/12 14:01 / eli-bmg/LIron E200.7ND 0.03

08/10/12 22:33 / eli-bmg/LLead E200.8ND 0.01

08/10/12 14:01 / eli-bmg/LManganese E200.70.08 0.01

08/10/12 22:33 / eli-bmg/LMercury E200.8ND 0.001

08/10/12 22:33 / eli-bmg/LMolybdenum E200.80.005 0.005

08/10/12 14:01 / eli-bmg/LNickel E200.7ND 0.01

08/10/12 22:33 / eli-bmg/LSelenium E200.8ND 0.005

08/10/12 14:01 / eli-bmg/LSilver E200.7ND 0.005

08/10/12 14:01 / eli-bmg/LZinc E200.7ND 0.01

NON-METALS

08/09/12 12:47 / blbmg/LAlkalinity, Total as CaCO3 A2320 B249 5

08/10/12 11:51 / eli-cmg/LOrganic Carbon, Total (TOC) A5310 C2.9 0.5

08/09/12 08:45 / blbmg/LSolids, Total Dissolved TDS @ 180 C A2540 C424 20

08/10/12 13:30 / blbmg/LSolids, Total Suspended TSS @ 105 C A2540 D49 10

08/10/12 11:00 / eli-bmg/LSulfide A4500-S DND 0.04

NUTRIENTS

08/13/12 12:12 / eli-bmg/LNitrogen, Ammonia as N E350.10.09 0.05

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 08/06/12 11:05

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-002

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212437

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

DISSOLVED GAS

08/13/12 07:59 / eli-bmg/LMethane SW8015M0.002 0.001

08/13/12 07:59 / eli-bmg/LEthane SW8015MND 0.001

08/13/12 07:59 / eli-bmg/LEthene SW8015MND 0.001

VOLATILE ORGANIC COMPOUNDS

08/15/12 14:49 / eli-bug/LAcetone SW8260BND 20

08/15/12 19:30 / eli-bug/LAcrolein SW8260BND 20

08/15/12 19:30 / eli-bug/LAcrylonitrile SW8260BND 20

08/15/12 14:49 / eli-bug/LBenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LBromobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LBromochloromethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LBromodichloromethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LBromoform SW8260BND 1.0

08/15/12 14:49 / eli-bug/LBromomethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/Ln-Butylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lsec-Butylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Ltert-Butylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LCarbon disulfide SW8260BND 1.0

08/15/12 14:49 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

08/15/12 14:49 / eli-bug/LChlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LChlorodibromomethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LChloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 1.0

08/15/12 14:49 / eli-bug/LChloroform SW8260BND 1.0

08/15/12 14:49 / eli-bug/LChloromethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L2-Chlorotoluene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LDibromomethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 08/06/12 11:05

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-002

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212437

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/15/12 14:49 / eli-bug/L2,2-Dichloropropane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LEthylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L2-Hexanone SW8260BND 20

08/15/12 14:49 / eli-bug/LIsopropylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LIsopropyl ether SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 1.0

08/15/12 14:49 / eli-bug/LMethyl ethyl ketone SW8260BND 20

08/15/12 14:49 / eli-bug/LMethyl isobutyl ketone SW8260BND 20

08/15/12 14:49 / eli-bug/LMethylene chloride SW8260BND 1.0

08/15/12 14:49 / eli-bug/LNaphthalene SW8260BND 1.0

08/15/12 14:49 / eli-bug/Ln-Propylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LStyrene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LTetrachloroethene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LToluene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/LTrichloroethene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LVinyl acetate SW8260BND 1.0

08/15/12 14:49 / eli-bug/LVinyl chloride SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

08/15/12 14:49 / eli-bug/Lo-Xylene SW8260BND 1.0

08/15/12 14:49 / eli-bug/LXylenes, Total SW8260BND 1.0

08/15/12 14:49 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B121 70-130

08/15/12 19:30 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B126 70-130

08/15/12 14:49 / eli-b%REC    Surr: Dibromofluoromethane SW8260B126 77-126

08/15/12 19:30 / eli-b%REC    Surr: Dibromofluoromethane SW8260B126 77-126

08/15/12 14:49 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B108 76-127

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_Spring_01

Collection Date: 08/06/12 11:05

Matrix: Aqueous

Client: Marathon Oil Company

Lab ID: G12080201-002

Report Date: 08/20/12

Date Received: 08/08/12

Location: Sampled By: Beau Bergstrom

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212437

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/15/12 19:30 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B111 76-127

08/15/12 14:49 / eli-b%REC    Surr: Toluene-d8 SW8260B101 79-122

08/15/12 19:30 / eli-b%REC    Surr: Toluene-d8 SW8260B98.0 79-122

GLYCOLS

08/16/12 10:06 / eli-bmg/LEthylene Glycol SW8015BND 5.0

08/16/12 10:06 / eli-b%REC    Surr: 2-Butoxyethanol SW8015B101 83-121

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42_Trip_Blank

Collection Date: 08/06/12 10:30

Matrix: Trip Blank

Client: Marathon Oil Company

Lab ID: G12080201-003

Report Date: 08/20/12

Date Received: 08/08/12

Location: TRIP BLANK-LOTg2pks1206291400 Sampled By: Perry Smith

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212438

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/14/12 11:15 / eli-bug/LAcetone SW8260BND 20

08/14/12 11:15 / eli-bug/LAcrolein SW8260BND 20

08/14/12 11:15 / eli-bug/LAcrylonitrile SW8260BND 20

08/14/12 11:15 / eli-bug/LBenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LBromobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LBromochloromethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LBromodichloromethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LBromoform SW8260BND 1.0

08/14/12 11:15 / eli-bug/LBromomethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/Ln-Butylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lsec-Butylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Ltert-Butylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LCarbon disulfide SW8260BND 1.0

08/14/12 11:15 / eli-bug/LCarbon tetrachloride SW8260BND 1.0

08/14/12 11:15 / eli-bug/LChlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LChlorodibromomethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LChloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L2-Chloroethyl vinyl ether SW8260BND 1.0

08/14/12 11:15 / eli-bug/LChloroform SW8260BND 1.0

08/14/12 11:15 / eli-bug/LChloromethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L2-Chlorotoluene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L4-Chlorotoluene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2-Dibromo-3-chloropropane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2-Dibromoethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LDibromomethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2-Dichlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,3-Dichlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,4-Dichlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LDichlorodifluoromethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1-Dichloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2-Dichloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1-Dichloroethene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lcis-1,2-Dichloroethene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Ltrans-1,2-Dichloroethene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2-Dichloropropane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,3-Dichloropropane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L2,2-Dichloropropane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1-Dichloropropene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lcis-1,3-Dichloropropene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Ltrans-1,3-Dichloropropene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LEthylbenzene SW8260BND 1.0

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



LABORATORY ANALYTICAL REPORT

Site Name: Conn_Creek

Client Sample ID SW_69721AMOC42_Trip_Blank

Collection Date: 08/06/12 10:30

Matrix: Trip Blank

Client: Marathon Oil Company

Lab ID: G12080201-003

Report Date: 08/20/12

Date Received: 08/08/12

Location: TRIP BLANK-LOTg2pks1206291400 Sampled By: Perry Smith

Samp FRQ/Type:

Project: Surface_Water

Tracking Number: 212438

Analyses Result Units Analysis Date / ByRL MethodQualifier Result Units

Prepared by Gillette, WY Branch

VOLATILE ORGANIC COMPOUNDS

08/14/12 11:15 / eli-bug/LHexachlorobutadiene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L2-Hexanone SW8260BND 20

08/14/12 11:15 / eli-bug/LIsopropylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LIsopropyl ether SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lp-Isopropyltoluene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LMethyl tert-butyl ether (MTBE) SW8260BND 1.0

08/14/12 11:15 / eli-bug/LMethyl ethyl ketone SW8260BND 20

08/14/12 11:15 / eli-bug/LMethyl isobutyl ketone SW8260BND 20

08/14/12 11:15 / eli-bug/LMethylene chloride SW8260BND 1.0

08/14/12 11:15 / eli-bug/LNaphthalene SW8260BND 1.0

08/14/12 11:15 / eli-bug/Ln-Propylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LStyrene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1,1,2-Tetrachloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1,2,2-Tetrachloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LTetrachloroethene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LToluene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2,3-Trichlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2,4-Trichlorobenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1,1-Trichloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1,2-Trichloroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/LTrichloroethene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LTrichlorofluoromethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,1,2-Trichloro-1,2,2-trifluoroethane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2,3-Trichloropropane SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,2,4-Trimethylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/L1,3,5-Trimethylbenzene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LVinyl acetate SW8260BND 1.0

08/14/12 11:15 / eli-bug/LVinyl chloride SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lm+p-Xylenes SW8260BND 1.0

08/14/12 11:15 / eli-bug/Lo-Xylene SW8260BND 1.0

08/14/12 11:15 / eli-bug/LXylenes, Total SW8260BND 1.0

08/14/12 11:15 / eli-b%REC    Surr: 1,2-Dichloroethane-d4 SW8260B108 70-130

08/14/12 11:15 / eli-b%REC    Surr: Dibromofluoromethane SW8260B114 77-126

08/14/12 11:15 / eli-b%REC    Surr: p-Bromofluorobenzene SW8260B112 76-127

08/14/12 11:15 / eli-b%REC    Surr: Toluene-d8 SW8260B105 79-122

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.



 

APPENDIX E 
GOLDER TP 1.2-26 (SURFACE WATER SAMPLING METHODS) 
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