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Wilcox Oil Residence Site Removal ES-1 SEMS ID OK0001010917 

The U.S. Environmental Protection Agency (EPA) Region 6 Superfund Technical Assessment 

Response Team (START) contractor Weston Solutions, Inc. (WESTON®) was tasked by EPA 

Region 6 Emergency Management Branch (EMB) under contract EP-S5-17-02, Technical 

Direction Document (TDD) 0001/17-065 to provide technical assistance with a residential removal 

action at the Wilcox Oil Superfund Site, located in Bristow, Creek County, Oklahoma.  The 

Superfund Enterprise Management System (SEMS) Identification Number for the site is 

OK0001010917. 

The focus of this removal action was to remove oily sludge and oily contaminated soils from the 

residential property identified as Property 006 during previous assessment activities conducted 

under Technical Direction Document (TDD) 5/WESTIB-042-15-004.  Emergency and Rapid 

Response Services (ERRS) contractor Environmental Restoration LLC (ER) was responsible for 

the excavation/disposal of oily sludge and contaminated soil, and restoration activities at Property 

006. The removal activities took place between 27 September and 11 October 2017.  Removal

activities and analytical results are summarized as follows: 

Removal and disposal of 1,349 tons (approximately 921 cubic yards) of oil impacted soils
and sludge.

Four five-point composite confirmation samples collected from the bottom of the
excavation area, did not exceed the site-specific action level of 0.11 milligrams per
kilograms (mg/kg) for benzo(a)pyrene.

Restoration of the property and driveway to pre-removal conditions.

START compiled logbook and photographic documentation of the removal activities utilizing 

SCRIBE and Response Manager. 

This Removal Action Report was prepared to describe the technical scope of work that was 

completed as part of the TDD No. 0001/17-065.  The EPA On-scene Coordinator (OSC) was Steve 

Mason.  The EPA Team Project Team Leader (PTL) was Derrick Cobb. 
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The EPA Task Monitor did not provide final approval of this report prior to the 

completion date of the work assignment.  Therefore, Weston Solutions, Inc. has 

The EPA Task Monitor has provided final approval of this report.  Therefore, Weston 

oval.X
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1

The U.S. Environmental Protection Agency (EPA) Region 6 Superfund Technical Assessment 

Response Team (START) contractor, Weston Solutions, Inc. (WESTON®) was tasked by Region 

6 EPA Emergency Management Branch (EMB) under Contract Number EP-S5-17-02 Technical 

Direction Document (TDD) No. 0001/17-065 (Appendix H) to provide technical assistance,

contractor oversight, and documentation of on-site activities during the removal action at the 

Wilcox Oil Residence site.  A Site Location Map is provided as Figure 1-1. The removal action 

included the excavation of oily impacted soils and sludge, confirmation sampling, and site 

restoration.   

This removal action report describes the technical scope of work for removal activities at the 

Wilcox Oil Residence Site Removal conducted by Environmental Restoration LLC (ER), the 

Emergency and Rapid Response Services (ERRS) contractors.  The EPA On-scene Coordinator 

(OSC) was Steve Mason.  The EPA Team Project Team Leader (PTL) was Derrick Cobb.  The 

EPA Superfund Enterprise Management System (SEMS) Identification number for the site is 

OK0001010917.

1.1 PROJECT OBJECTIVES 

The objective of this removal action was to eliminate the imminent threat and substantial 

endangerment to public health and welfare and the environment posed by on-site hazardous 

substances, pollutants, and contaminants at the Wilcox Oil Residence site.  EPA accomplished the 

project objective through excavation and off-site disposal of oil impacted soils and sludge.    

The objectives were achieved by excavation and off-site disposal of oily impacted soils, 

coordinating with EPA OSC Mason, and providing written and photographic documentation of 

site removal activities. 

1.2 SCOPE OF WORK 

The Removal Action scope of work included the following activities: 

Excavated and disposed oily impacted soils and sludge off-site. 
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Conducted ambient air monitoring during removal activities.   

Collected confirmation samples from the bottom of the excavation areas to document that 
oil impacted soils and sludge were removed. 

Conducted site restoration activities once confirmation soil results determined that removal 
action objectives were met. 

Provided oversight and documentation of removal activities.   

Coordinated with EPA OSC and ERRS contractors.   

1.3 REPORT FORMAT 

This report has been organized as follows: 

Section 1 - Introduction 
Section 2 - Site Background 
Section 3 - Actions Taken 
Section 4  Sample Analyses and Data Evaluation 
Section 5 - Summary 

Additional information is provided in the appendices following the text of this report. The 

appendices are as follows:  

Appendix A Site Logbook 
Appendix B Digital Photographs 
Appendix C Waste Manifests  
Appendix D Pollution Reports 
Appendix E Data Validation Packages 
Appendix F Analytical Results 
Appendix G Quality Assurance Sampling Plan 
Appendix H Technical Direction Document No. 0001/17-065  
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This section presents a summary of background information for the Wilcox Oil Superfund Site 

including site location and description, operational and regulatory history, previous investigations, 

and sources of contamination.   

2.1 SITE LOCATION AND DESCRIPTION 

The Wilcox Oil Residence Site (Property 006) is part of the Wilcox Oil Superfund Site, an 

abandoned oil refinery and associated tank farm located north of Bristow, Creek County, 

Oklahoma.  The geographic coordinates of the site are approximately Latitude 35.842144° North 

and Longitude -96.381456° West. The former Lorraine Refinery, including an associated tank 

farm, operated under numerous companies from approximately 1915 to 1937 when the property 

was sold to Wilcox Oil and Gas Company.  Wilcox Oil and Gas Company purchased refinery 

operations on the remaining acres east of the railroad tracks and operated as a crude oil refinery 

from the 1920s until the property was sold on 01 November 1963.  The site encompasses 

approximately 140 to 150 acres.  A Site Area Map is provided as Figure 2-1, and a Site Property 

Map is provided as Figure 2-2. 

The Wilcox Oil Superfund site is bordered by Route 66 to the west; a residential area and Turner 

Turnpike to the northwest and north; Sand Creek to the southwest; and residential, agricultural, 

and wooded areas to the east and south.  The topography in the vicinity of the site slopes to the 

south.  Surface water runoff would follow the topography in the vicinity of the site.  There are 

several fresh water ponds on the site, and some local residents indicated that, historically, fishing 

has occurred.  Two intermittent streams drain the eastern and western portions of the site, and these 

streams flow south into Sand Creek.   

The former Wilcox Oil Process Area is fenced while residential and agricultural properties on the 

site are partially fenced with barbed wire.  A chain-link fence was installed around the former 

Lorraine Process Area during the Phase II Removal Assessment.   

The Wilcox Oil Superfund site is divided into five major former operational areas:  The Wilcox 

Refinery, the Lorraine Refinery, the North Tank Farm, the East Tank Farm, and the Loading Dock 
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Area.  These five areas are described as follows: 

The former Wilcox Refinery Area is fenced and covers approximately 26 acres.  Most of 
the equipment and storage tanks that remained on-site in 1963 were auctioned and have 
been salvaged for scrap iron by private land owners, and what remains are in ruins.  Four 
aboveground storage tanks (ASTs) (12,500 gallons each) remain standing.  In addition to 
a number of buildings, discarded vegetation, barren areas, and black tarry waste of a 
hydrocarbon nature are visible.  A building in the northern part of the former refinery has 
been converted to a residence.  An intermittent creek flows southward across the eastern 
portion of the refinery area through a small pond in the southeastern corner of the refinery 
area and into Sand Creek. 

The former Lorraine Refinery Area covers approximately 8 acres and includes the 
southwestern portion of the site, south of Refinery Road and west of the railroad.  No 
refinery structures remain in the processing area.  The First Assembly of God Church, a 
playground, and one residence are located here.  There are multiple areas of stressed 
vegetation, barren areas, and visible black tarry waste of hydrocarbon nature. 

The East Tank Farm was a large crude tank storage area/tank farm covering approximately 
80 acres and contains pits, ponds, and a number of circular berms that surrounded tank 
locations.  All of the tanks have been cut down and removed; however, remnants of the 
tank locations remain and are visible.  Many of the berms surrounding the pits, ponds, and 
former tanks have been cut or leveled.  An intermittent creek is located in the eastern 
portion of the tank farm and flows south to Sand Creek.  A pumping or gas compressor 
station exists in the north-central portion of the site, and an active pipeline crosses from 
northwest to southeast across the middle of the site.  There are four residences located on 
top of or directly next to former tank locations.  There are multiple areas of stressed 
vegetation, barren areas, and visible black tarry waste of a hydrocarbon nature.  Waste was 
also observed in several drainage channels that empty into Sand Creek. 

The North Tank Farm was a crude and fuel oil storage area consisting of approximately 20 
acres.  No refinery structures remain in the product storage area, and all tanks have been 
cut down and removed.  Remnants of the tank locations are not visible, and historic 
locations are difficult to pinpoint.  One residence is located in this area. 

The Loading Dock Area is approximately 7 acres and was used for loading and unloading 
product by rail.  Just a few refinery structures/supports remain and are generally located 
parallel to the existing rail lines.  There are multiple areas of stressed vegetation, barren 
areas, and visible black tarry waste of a hydrocarbon nature. 

2.2 OPERATIONAL AND REGULATORY HISTORY  

A modern oil refining plant was constructed in 1929.  The upgraded facility had an operating 

capacity of 4,000 barrels of crude oil per day.  The main components of the system consisted of a 

skimming plant, cracking unit, and re-distillation battery with a vapor recovery system and 
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continuous treating equipment.  The crude oil was brought directly from the field, eliminating 

storage and handling facilities, but resulting in crude oil with high sediment and water. 

 The Wilcox Oil and Gas Company and Lorraine Refining Company Sanborn Insurance Maps 

indicate that the properties contained approximately 80 storage tanks of various sizes, a cooling 

pond, and approximately 10 buildings housing refinery operations.  The maps also indicate that 

crude oil, fuel oil, gas oil, distillate, kerosene, naptha, and benzene (petroleum ether) were all 

stored on the property.   

After the refinery operations ceased and most of the tanks and buildings were demolished and sold 

for scrap, the property was sold to private interests.  Beginning in 1975 with the construction of 

the church, private residences were constructed on 6 parcels of land that were part of the former 

refinery operations.  The most recent being constructed in 2003/2004.  One former building 

associated with the refinery was repurposed as a residence.  As a result, there is a total of seven 

residences on the site, all of which are located on former tank or refinery operation locations.  

Three of the residences located in the eastern portion of the site are known to use water from 

domestic/private wells.  The drainage pattern of the site is primarily toward Sand Creek that serves 

as the western and southwestern boundaries of the site.  Two intermittent streams and several 

drainage channels cross the portion of the site east of the railroad and flow into Sand Creek. 

The refinery waste source areas of concern include a backfilled oil waste pond and pit, a breached 

settling pond, a former pond apparently backfilled with solid refinery waste, and a number of 

former tank storage areas.  The contaminants of concern are metals and organic compounds (Total 

Petroleum Hydrocarbons [TPH] and Polycyclic Aromatic Hydrocarbons [PAHs]).  These potential 

contaminants of concern are found in soil, sediment, and waste material. 

Specifically, Property 006 (subject to this removal action) is currently occupied by a family.  

During previous assessment activities, benzo(a)pyrene was found at concentrations that exceeded

the residential screening value of 0.11 milligrams per kilogram (mg/kg) at depths ranging from the 

ground surface to 24-inches below ground surface (bgs).  No other PAHs or TPH exceedances 

were reported for Property 006. 
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2.3 SUMMARY OF PREVIOUS INVESTIGATIONS 

Multiple investigations have been performed on the Wilcox Oil site since 1994.  These documents 

were used to summarize the site background and regulatory history described above. 

Preliminary Assessment (PA) was performed at the former Wilcox Refinery Site by the 
Oklahoma Department of Environmental Quality (ODEQ) in December 1994.

Expanded Site Inspection (ESI) was performed at the former Wilcox Refinery Site for the 
EPA in March 1997.

Site Assessment (SA) was performed at the former Wilcox Refinery Site by EPA in March 
1999.

PA was performed at the former Lorraine Refinery Site by ODEQ in September 2008.

Site Inspection (SI) was performed at the former Lorraine Refinery Site by ODEQ in 
August 2009.

ESI was performed at the former Lorraine Refinery Site by ODEQ in September 2010.

ESI was performed at the former Wilcox Refinery Site by ODEQ in September 2011.

Hazard Ranking System Package was completed in May 2013.

In 2014, the EPA ERRS contractor capped and locked an abandoned drinking water well located 

near the First Assembly of God Church (no longer operating at this location) to the west of the 

site.  ERRS also installed a fence with signage around an oily sludge pit located on a residential 

property developed within the historical refinery boundary (Property 001). 

In 2014 and 2015, WESTON, the EPA Region 6 START contractor, was tasked by EPA Region 

6 to perform a Removal Assessment at the Wilcox Oil Refinery site under TDD No. 5/WESTON-

042-15-004.  Phase I was conducted from 08 through 11 December 2014, and Phase II was 

conducted 18 May through 12 June 2015.  The field sampling strategy focused on collecting soil 

samples from residential properties that have been built on or are in close proximity to the Wilcox 

Oil Refinery Site. 

Prior to initiating the sampling activities in Phase I, EPA gained access to one targeted residential 

property (Property 001) within the former Wilcox Oil Refinery Site boundary.  As part of the 

assessment activities, the EPA Team collected 187 soil samples including duplicate, quality 
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assurance/quality control (QA/QC) samples from a total of 57 grids.  Two samples were also taken 

at the request of the EPA OSC from soil on the bank of an on-site pond and soil that was affected 

with a tar-like substance from an unknown source. 

Prior to initiating Phase II, EPA gained access to nine residential properties.  The EPA Team 

collected a total of 240 soil samples (including duplicate, QA/QC samples) from a total of 52 grids 

from 9 properties on and around the Wilcox Oil Refinery Site (5 properties located on the former 

refinery site and 4 properties located adjacent to the former refinery).  At the direction of the EPA 

OSC, select locations were pushed to deeper depths to visually investigate the presence of potential 

refinery waste.  Based on the historical site operations and historical aerial photographs, selected 

grids were investigated below 24-inches bgs.  These grids were identified on Properties 002, 006, 

008, and 011.  The center point of each grid was advanced to a maximum depth of 8 feet bgs or 

refusal (bedrock).  Visual observations were noted.  No analytical samples were collected from 

these at-depth soil investigation borings.   

Results from previous investigations are presented in the EPA START-3 Wilcox Oil Company 

Superfund Site Removal Assessment Report, (TDD No. 5/WESTON-042-15-004) dated January 

2016.
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During this Wilcox Oil Residence Site Removal action, EPA removed sludge and oil impacted soil 

identified during the removal assessment and transported the material off-site for disposal.  On 27 

September 2017, ERRS, START, and EPA mobilized to Bristow, Creek County, Oklahoma, to 

begin preparing the site for removal activities that commenced on 28 September 2017.  

Preparations included identifying utility locations following mark-outs by the utility service 

providers, procuring equipment and materials required for removal activities, and setup of the 

Mobile Mini command post.   

From 28 September through 11 October 2017, the EPA Team conducted the removal action that 

included the excavation area to depths between 6 inches and 48 inches.  While on-site, the EPA 

Team provided written, photographic, and cost documentation for on-site activities.  On-site 

activities included soil excavation, confirmation sampling, ambient air monitoring, site restoration,

and communicating with the property owner. Additionally, START documented the excavation

boundaries on Property 006, following excavation activities using a Geographic Information 

System (GIS) and handheld Geographic Positioning System (GPS) unit.  The following 

components of this removal action were completed and are described in this section:

Soil Removal 
Confirmation Sampling 
Ambient Air Monitoring 
Site Restoration 

Pollution Reports (POLREPs) were written by the EPA Team to provide status updates regarding 

activities at the site and are presented in Appendix C. Site logbook notes are included in Appendix 

A.  Digital photographs taken by the EPA Team of site-related activities are presented in Appendix 

B. 

3.1 SOIL REMOVAL 

Prior to initiating the excavation activities, the Oklahoma One-Call System and local 

municipalities were called and utility mark-outs were performed by the utility service providers.  
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The area of excavation was excavated to the extent of no visible sludge remained.  Confirmation 

samples were collected from the floor of the excavation following the completion of excavation. 

Excavation was considered complete when the confirmation sample results were reported below 

the site-specific action.  All confirmation analytical results were reported at concentration below 

site-specific action level for benzo (a) pyrene (0.11 mg/kg); therefore further excavation was not 

required. 

The excavation material was loaded directly into the dump trucks and transported by Yocham 

Trucking for off-site for disposal at the American Environmental Landfill, Inc. in Sand Springs, 

Oklahoma, as non-hazardous soil waste.  A total of approximately 1,349 tons (approximately 921 

cubic yards) of oil impacted soils and sludge were removed from the site during the removal action. 
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3.2 CONFIRMATION SAMPLING 

As part of the removal action support activities, confirmation soil samples were collected from 

each excavation area following the completion of removal activities. The EPA Team collected a

total of five soil composite samples (including QA/QC samples) from a total of four excavation 

areas during the removal action.  Excavation locations were established using GPS technology to 

obtain horizontal control of the sample locations.   

Composite samples were collected from five points within the excavated area.  The soil was 

homogenized in dedicated plastic bags then transferred to clean, unused, 8-ounce glass jars.  Each 

sample was label, bagged, and placed in a cooler with ice.  Sample coolers were shipped via FedEx 

to a subcontracted analytical laboratory.   

The QA/QC samples were collected as part of the confirmation sample process.  The EPA Team 

collected one blind field duplicate during the removal action.  Analysis of the duplicate provides 

QA of sampling procedures and laboratory analytical data by evaluating reproducibility of results.  

Matrix spike samples were also collected to assist in the QA of the laboratory analytical 

procedures.  One matrix spike sample was collected during the removal action.  Other QA samples 

included temperature blanks placed in each cooler to evaluate the temperature of samples upon 

arrival at the laboratory.  Analytical results are provided in Appendix F. 

3.3 SITE RESTORATION 

Post-excavation activities included restoring Property 006 to previous conditions.  Prior to 

excavation, photographs were used to document the existing property conditions.  Clean soil (as 

confirmed with sampling data collected from the fill material) was used to replace the excavated 

soil. Gravel was utilized to restore the driveway.  In addition, six trees selected by Property 006 

owner were planted to replace the trees removed to facilitate excavation.  Where clean soil was 

placed, the area was hydro-seeded.  A final site walk was completed to document the site 

conditions prior to returning to the property owner.  Additionally, ERRS provided hydro-seed and 

tree care guidance to the property owner prior to project completion. 
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3.4 AIR MONITORING RESULTS

The EPA Team utilized a Multi Rae to conduct ambient air monitoring for volatile organic 

compounds (VOCs) during removal activities.  Ambient air monitoring was completed throughout 

the days during removal activities.  No readings above background were detected. 
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Test America Laboratories, Inc. (Test America) in Nashville, Tennessee, conducted analytical 

analyses of the samples collected from Property 006.  Data validation was performed by START 

as part of the removal action in accordance with the EPA Contract Laboratory Program National 

Functional Guidelines for Organic Superfund Data Review  January 2017 (EPA-S40-R-014-

002).  These tasks were conducted in accordance with the EPA technical requirements, 

-specific Quality Assurance Sampling Plan 

(QASP) (Appendix G). 

A standard data management system that includes using bound field logbooks, site photographs, 

sample management and tracking procedures, document control, and inventory procedures for the 

laboratory data was utilized.  SCRIBE software was utilized to manage and track sample 

information for samples submitted to the laboratories, and store analytical results data.  

Confirmation samples were analyzed only for the constituents that exceeded the site-specific 

action levels (benzo (a) pyrene) during the previous assessments for the respective area of Property 

006.  The following method of analysis was conducted: 

SW-846  Method 8270D SIM  PAHs, benzo(a)pyrene  

Test America provided data packages for each chain of custody submitted.  The laboratory 

documentation in these data packages includes records of instrument readings, calculations, 

calibrations, and quality assurance checks.  The data packages were reviewed to verify that they 

met the EPA technical requirements and QA guidelines established for the respective analytical 

methods.  Analytical Results are provided as Appendix F, and the data validation packages are 

provided as Appendix E. 
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From 27 September to 11 October 2017, EPA conducted and successfully completed the removal 

action at the Wilcox Soil Superfund Site, Property 006.  Removal Actions consisted of the removal 

and disposal of 1,349 tons (approximately 921 cubic yards) of oil impacted soils and sludge and 

restoration of the property and driveway. 

A total of five confirmation samples (including QA/QC samples) were collected and submitted for 

analyses for PAHs during the removal action and were submitted to Test America. The laboratory 

data results were validated by START, and analytical results were compared to the site-specific 

screening level established by the EPA in the Action Memo.   

Excavated areas were backfilled with clean soil and hydro-seeded and the gravel driveway 

restored.  On 12 October 2017, the EPA Team completed field activities and demobilized from the 

site.
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137586-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137586-1; Wilcox Oil. Two samples were analyzed for Target Analyte 
List (TAL) Metals and mercury by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

Top Soil   Backfill     

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 6, 2017 
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifiers may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the 
sample quantitation or detection limit, which has been adjusted for sample weight/sample volume, 
extraction volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported
results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more 
than one quality control parameter affects the analytical result and a conflict results in assigning a 
bias, the result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a "tentative identification." 
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METALS DATA EVALUATION 

1. Analytical Method: 

Samples were prepared and analyzed for ICP metals using the procedures specified in SW-846 Method
6020A. Samples were prepared and analyzed for mercury using the procedures specified in SW-846
Methods 7471B.  

2. Holding Times:   

The samples were received above the recommended 6 C NFG limit. Professional judgment was used to 
not qualify the sample results. All samples met established holding time criteria of 180 days for ICP 
metals and 28 days for mercury. No qualifications are placed on the data.  

3.  Initial Calibration:   

ICP initial calibration included a blank and three standards and initial calibration verification results fell 
within the control limits of 90% to 110% of the true values and mercury initial calibration included a 
blank and six standards and initial calibration verification results fell within the control limits of 85% to 
115% values. No qualifications are placed on the data. 

4.  Continuing Calibration:   

All ICP results fell within the control limits of 90% to 110% of the true values and all mercury results fell 
within the control limits of 85% to 115% of the true values. No qualifications are placed on the data. 

5.  CRDL Standard:   

All results for the CRDL standard were within the control limits of 70% to 130% of the true values or the 
sample results were greater than the CRDL action level.  No qualifications are placed on the data. 

6.  Blanks:   

 A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were prepared/digested for 
each matrix or every 20 samples whichever is greater. A target analyte was detected in the method blank. 
Details are noted below: 

INSTRUMENT ID  
DATE/TIME ANALYTE/BLANK ID CONCENTRATION  AFFECTED SAMPLES 

ICPMS3 9/29/17 @16:41 Aluminum/MB 490-463964/1-A 7.286 mg/kg All Solids, remove laboratory “B” flag 
 MB=Method Blank

 B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are 
placed on the data.  
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7.  ICP Interference Check:   

All results for the interference check sample were within the control limits of 80% to 120% of the true 
values. No qualifications are placed on the data. 

8.  Laboratory Control Sample (LCS):   

The recoveries for the LCS were within the control limits provided. No qualifications are placed on the 
data. 

9.  Duplicate Sample Analysis:   

 A. Laboratory Duplicate Analysis: 

No sample from this analytical package underwent matrix spike/matrix spike duplicate (MS/MSD) 
analysis. No qualifications are placed on the data. 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on 
the data. 

10.  Spiked Sample Analysis: 

No sample from this analytical package underwent MS/MSD analysis. No qualifications are placed on the 
data. 

11.  ICP Serial Dilution: 

No sample from this analytical package underwent serial dilution. No qualifications are placed on the 
data. 

12.  Sample Quantitation and Reporting Limits: 

Concentrations of all reported analytes were correctly calculated. 

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified 
“JQ” to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

13.  Laboratory Contact 

No laboratory contact was required. 

14. Overall Assessment: 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate 
that the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above.  
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137586-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137586-1; Wilcox Oil. Two samples were analyzed for Polynuclear 
Aromatic Hydrocarbons (PAHs) by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

Top Soil   Backfill     

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 6, 2017 
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response (September 
1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, QJ) with the 
corresponding combination of meanings.  Additional qualifiers may be added to provide additional, more 
specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  Addition qualifiers 
utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample detection 
or quantitation limit.  The value is an estimated quantity.  The data should be seriously considered for 
decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte in 
the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, but 
the presence or absence of the analyte has not been verified.  Resampling and reanalysis are necessary 
for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a 
"tentative identification." 
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PAH FRACTION EVALUATION

1. Analytical Method: 

Samples were prepared and analyzed using the procedures specified in SW-846 Method 8270D Selective 
Ion Monitoring (SIM).

2. Holding Time:   

The samples were received within the recommended 6 C NFG limit. All samples were extracted within the 
required holding time of less than 7 days for waters and less than 14 days for solids/wastes after collection. 
Analysis of the samples was conducted within 40 days of extraction. No qualifications are placed on the data. 

3. Tuning/Performance: 

DFTPP tuning of the mass spectrometer(s) is not required when performing SIM. No qualifications are 
placed on the data. 

4. Initial Calibration:   

All individual relative response factors (RRFs) and average RRFs for the initial calibration were greater than 
the compound dependent (see Table 34 of National Functional Guidelines) control limits. All percent relative 
standard deviations (%RSDs) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits or the correlation coefficient was > 0.990. No qualifications are placed on the data.  

5. Continuing Calibration:   

All individual RRFs for the initial calibration verification (ICV) and continuing calibration (CC) standards 
were greater than the compound dependent (see Table 34 of National Functional Guidelines) control limits. 
All percent differences (%Ds) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits. No qualifications are placed on the data.  

6. Blanks: 

A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were extracted for each matrix 
and concentration or every 20 samples whichever is greater. No target analytes were detected in the method 
blank at concentrations that warrant blank action. No qualifications are placed on the data.  

B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are placed 
on the data.  

 7. System Monitoring Compounds (SMC): 

All recoveries of the system monitoring compounds (surrogates) were within the control limits provided. No 
qualifications are placed on the data.  
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8. Duplicates: 

A. Laboratory Duplicate Analysis: 

Sample Backfill underwent MS/MSD analysis for the solid matrix. The relative percent difference (RPD) 
values for the duplicate sample analysis are less than 20% for aqueous samples and less than 35% for solid 
samples for concentrations greater than five times the reporting limit (RL). For sample concentrations less 
than five times the RL, the QC criteria are within ± the RL for the aqueous matrix or ± two times the RL for 
the solid matrix. All QC criteria were met. No qualifications are applied to the data. 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on the 
data. 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

Sample Backfill underwent MS/MSD analysis for the solid matrix. Recoveries of all spiked analytes were 
within the control limits provided in both the matrix spike and matrix spike duplicate. No qualifications are 
applied to the data. 

10. Internal Standards: 

Areas of the six internal standards were within the control limits of a factor of 2 (-50% to +100%) and 
retention times were within 30 seconds from the associated 12 hour calibration standard. No qualifications 
are placed on the data. 

11. Laboratory Control Sample (LCS): 

The laboratory analyzed an LCS and recoveries were within the control limits provided. No qualifications are 
placed on the data.  

12. Target Compound Identification: 

All target compounds reported by the laboratory met identification criteria of relative retention times (RRT) 
within 0.06 RRT units of the 12 hour standard and that all ions present in the standard mass spectrum were 
present in the sample mass spectrum and the abundance of these ions agreed within + 20% of the standard.  
No qualifications are placed on the data. 

13. Target Compound Quantitation and Reporting Limits: 

Concentrations of all reported compounds were correctly calculated.   

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified “JQ” 
to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

14. Laboratory Contact: 

No laboratory contact was required. 
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15. Overall Assessment 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate that 
the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above. 
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137671-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137671-1; Wilcox Oil. One sample was analyzed for Polynuclear 
Aromatic Hydrocarbons (PAHs) by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

WOR006-48-170928-56         

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 6, 2017 

019145.183



Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response (September 
1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, QJ) with the 
corresponding combination of meanings.  Additional qualifiers may be added to provide additional, more 
specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  Addition qualifiers 
utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample detection 
or quantitation limit.  The value is an estimated quantity.  The data should be seriously considered for 
decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte in 
the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, but 
the presence or absence of the analyte has not been verified.  Resampling and reanalysis are necessary 
for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a 
"tentative identification." 
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PAH FRACTION EVALUATION

1. Analytical Method: 

Samples were prepared and analyzed using the procedures specified in SW-846 Method 8270D Selective 
Ion Monitoring (SIM).

2. Holding Time:   

The samples were received within the recommended 6 C NFG limit. All samples were extracted within the 
required holding time of less than 7 days for waters and less than 14 days for solids/wastes after collection. 
Analysis of the samples was conducted within 40 days of extraction. No qualifications are placed on the data. 

3. Tuning/Performance: 

DFTPP tuning of the mass spectrometer(s) is not required when performing SIM. No qualifications are 
placed on the data. 

4. Initial Calibration:   

All individual relative response factors (RRFs) and average RRFs for the initial calibration were greater than 
the compound dependent (see Table 34 of National Functional Guidelines) control limits. All percent relative 
standard deviations (%RSDs) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits or the correlation coefficient was > 0.990. No qualifications are placed on the data.  

5. Continuing Calibration:   

All individual RRFs for the initial calibration verification (ICV) and continuing calibration (CC) standards 
were greater than the compound dependent (see Table 34 of National Functional Guidelines) control limits. 
All percent differences (%Ds) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits. No qualifications are placed on the data.  

6. Blanks: 

A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were extracted for each matrix 
and concentration or every 20 samples whichever is greater. No target analytes were detected in the method 
blank at concentrations that warrant blank action. No qualifications are placed on the data.  

B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are placed 
on the data.  

 7. System Monitoring Compounds (SMC): 

All recoveries of the system monitoring compounds (surrogates) were within the control limits with the 
following exceptions: 
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SAMPLE ID SURROGATE %R QC LIMITS QUALIFIER FLAG 
WOR006-48-170928-56 2-Fluorobiphenyl 

Nitrobenzene-d5 
121 
129 

29-120% 
27-120% 

JH*, detected compounds 

WOR006-48-170928-56MS 2-Fluorobiphenyl 
Terphenyl-d14 

145 
122 

29-120% 
27-120% 

None, QC sample 

*2-Methylnaphthalene and 1-methylnaphthalene were ultimately qualified JK due to extremely low (<10%) or no 
  (0%) MS/MSD recoveries as noted below. 

8. Duplicates: 

A. Laboratory Duplicate Analysis: 

Sample WOR006-48-170928-56 underwent MS/MSD analysis for the solid matrix. The relative percent 
difference (RPD) values for the duplicate sample analysis are less than 20% for aqueous samples and less 
than 35% for solid samples for concentrations greater than five times the reporting limit (RL). For sample 
concentrations less than five times the RL, the QC criteria are within ± the RL for the aqueous matrix or ± 
two times the RL for the solid matrix. All QC criteria were met. No qualifications are applied to the data. 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on the 
data. 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

Sample WOR006-48-170928-56 underwent MS/MSD analysis for the solid matrix. Recoveries of the 
following spiked analytes were outside of the control limits provided: 

SAMPLE ID ANALYTE %R/%R 
CONTROL

LIMITS
QUALIFIER 

FLAG

WOR006-48-170928-56 2-Methylnaphthalene 
1-Methylnaphthalene 

-26/-46 
0.5/8 

13-120% 
10-120% 

JL* 
JL* 

*Ultimately qualified JK due to high surrogate recoveries as noted above. 

10. Internal Standards: 

Areas of the six internal standards were within the control limits of a factor of 2 (-50% to +100%) and 
retention times were within 30 seconds from the associated 12 hour calibration standard. No qualifications 
are placed on the data. 

11. Laboratory Control Sample (LCS): 

The laboratory analyzed an LCS and recoveries were within the control limits provided. No qualifications are 
placed on the data.  

12. Target Compound Identification: 

All target compounds reported by the laboratory met identification criteria of relative retention times (RRT) 
within 0.06 RRT units of the 12 hour standard and that all ions present in the standard mass spectrum were 
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present in the sample mass spectrum and the abundance of these ions agreed within + 20% of the standard.  
No qualifications are placed on the data. 

13. Target Compound Quantitation and Reporting Limits: 

Concentrations of all reported compounds were correctly calculated.   

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified “JQ” 
to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

The only sample was analyzed at a 5-fold dilution due to the high concentration of target analytes and/or due 
to the sample matrix. RL in this sample are elevated as a result of the dilution performed. 

14. Laboratory Contact: 

The laboratory was contacted on October 5, 2017 regarding an incorrect field ID. An acceptable response was 
received on October 5, 2017. 

15. Overall Assessment 

Detected compound results in the only sample were estimated due to high surrogate recoveries. 

Detected 2-methylnaphthalene and 1-methylnaphthalene results in the only sample were estimated due to no 
or extremely low (<10%) MS/MSD recoveries. 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate that 
the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above. 
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137762-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137762-1; Wilcox Oil. Two samples were analyzed for Polynuclear 
Aromatic Hydrocarbons (PAHs) by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

WOR006-010-48-170929-56   WOR006-010-48-170929-57     

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 10, 2017 
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response (September 
1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, QJ) with the 
corresponding combination of meanings.  Additional qualifiers may be added to provide additional, more 
specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  Addition qualifiers 
utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample detection 
or quantitation limit.  The value is an estimated quantity.  The data should be seriously considered for 
decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte in 
the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, but 
the presence or absence of the analyte has not been verified.  Resampling and reanalysis are necessary 
for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a 
"tentative identification." 
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PAH FRACTION EVALUATION

1. Analytical Method: 

Samples were prepared and analyzed using the procedures specified in SW-846 Method 8270D Selective 
Ion Monitoring (SIM).

2. Holding Time:   

The samples were received within the recommended 6 C NFG limit. All samples were extracted within the 
required holding time of less than 7 days for waters and less than 14 days for solids/wastes after collection. 
Analysis of the samples was conducted within 40 days of extraction. No qualifications are placed on the data. 

3. Tuning/Performance: 

DFTPP tuning of the mass spectrometer(s) is not required when performing SIM. No qualifications are 
placed on the data. 

4. Initial Calibration:   

All individual relative response factors (RRFs) and average RRFs for the initial calibration were greater than 
the compound dependent (see Table 34 of National Functional Guidelines) control limits. All percent relative 
standard deviations (%RSDs) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits or the correlation coefficient was > 0.990. No qualifications are placed on the data.  

5. Continuing Calibration:   

All individual RRFs for the initial calibration verification (ICV) and continuing calibration (CC) standards 
were greater than the compound dependent (see Table 34 of National Functional Guidelines) control limits. 
All percent differences (%Ds) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits. No qualifications are placed on the data.  

6. Blanks: 

A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were extracted for each matrix 
and concentration or every 20 samples whichever is greater. No target analytes were detected in the method 
blank at concentrations that warrant blank action. No qualifications are placed on the data.  

B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are placed 
on the data.  

 7. System Monitoring Compounds (SMC): 

All recoveries of the system monitoring compounds (surrogates) were within the control limits with the 
following exceptions: 
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SAMPLE ID SURROGATE %R QC LIMITS QUALIFIER FLAG 
WOR006-010-48-170929-56 Nitrobenzene-d5 260 27-120% None, only 1 out 
WOR006-010-48-170929-56MS Nitrobenzene-d5 215 27-120% None, only 1 out & QC sample 
WOR006-010-48-170929-56MSD Nitrobenzene-d5 357 27-120% None, only 1 out & QC sample 
WOR006-010-48-170929-57 Nitrobenzene-d5 607 27-120% None, only 1 out 

8. Duplicates: 

A. Laboratory Duplicate Analysis: 

Sample WOR006-010-48-170929-56 underwent MS/MSD analysis for the solid matrix. The relative percent 
difference (RPD) values for the duplicate sample analysis are less than 20% for aqueous samples and less 
than 35% for solid samples for concentrations greater than five times the reporting limit (RL). For sample 
concentrations less than five times the RL, the QC criteria are within ± the RL for the aqueous matrix or ± 
two times the RL for the solid matrix. QC criteria were met for the following compound: 

SAMPLE ID/MATRIX ANALYTE RPD
AFFECTED

SAMPLE
QUALIFIER 

FLAG
WOR006-010-48-170929-56/Solid Naphthalene 

2-Methylnaphthalene 
1-Methylnaphthalene 

50 
49 
45 

WOR006-010-48-170929-56 None, sample ND 
JK 
JK 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on the 
data. 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

Sample WOR006-010-48-170929-56 underwent MS/MSD analysis for the solid matrix. Recoveries of the 
following spiked analytes were outside of the control limits provided: 

SAMPLE ID ANALYTE %R/%R 
CONTROL

LIMITS
QUALIFIER 

FLAG
WOR006-010-48-170929-56 Acenaphthene 

Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

OK/149 
180/221 
124/145 
OK/203 
OK/133 

19-120% 
20-120% 
22-121% 
10-120% 
21-122% 

JH 
None, sample ND 
None, sample ND 
None, sample ND 
JH 

10. Internal Standards: 

Areas of the six internal standards were within the control limits of a factor of 2 (-50% to +100%) and 
retention times were within 30 seconds from the associated 12 hour calibration standard with the following 
exceptions: 

SAMPLE ID 
INTERNAL
STANDARD 

% AREA OF 
12 HR STD QUALIFIER FLAG * 

WOR006-010-48-170929-56MSD Dichlorobenzene-d4 
Perylene-d12 

48.6% 
48.5% 

None, QC sample 
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SAMPLE ID 
INTERNAL
STANDARD 

% AREA OF 
12 HR STD QUALIFIER FLAG * 

WOR006-010-48-170929-57 Perylene-d12 46.5% JH/UJ 
   *Impacted compounds include benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene;  

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

11. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD): 

The laboratory analyzed an LCS/LCSD and recoveries and RPD were within the control limits provided. No 
qualifications are placed on the data.  

12. Target Compound Identification: 

All target compounds reported by the laboratory met identification criteria of relative retention times (RRT) 
within 0.06 RRT units of the 12 hour standard and that all ions present in the standard mass spectrum were 
present in the sample mass spectrum and the abundance of these ions agreed within + 20% of the standard.  
No qualifications are placed on the data. 

13. Target Compound Quantitation and Reporting Limits: 

Concentrations of all reported compounds were correctly calculated.   

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified “JQ” 
to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

Both samples were analyzed at a 5-fold dilution due to the high concentration of target analytes and/or due to 
the sample matrix. RL in these samples are elevated as a result of the dilutions performed. 

14. Laboratory Contact: 

No laboratory contact was required. 

15. Overall Assessment 

2-Methylnaphthalene and 1-methylnaphthalene results in one sample were estimated due to high MSD RPDs. 

Acenaphthene and phenanthrene results in one sample were estimated due to high MS/MSD recoveries. 

Benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene;  dibenz(a,h)anthracene; 
and indeno(1,2,3-cd)pyrene results in one sample were estimated due to low internal standard area recovery. 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate that 
the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above. 
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137889-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137889-1; Wilcox Oil. Four samples were analyzed for Target Analyte 
List (TAL) Metals and mercury by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

West-01   West-02   North 

South        

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 23, 2017 
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifiers may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the 
sample quantitation or detection limit, which has been adjusted for sample weight/sample volume, 
extraction volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported
results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more 
than one quality control parameter affects the analytical result and a conflict results in assigning a 
bias, the result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a "tentative identification." 
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METALS DATA EVALUATION 

1. Analytical Method: 

Samples were prepared and analyzed for ICP metals using the procedures specified in SW-846 Method
6020A. Samples were prepared and analyzed for mercury using the procedures specified in SW-846
Methods 7471B.  

2. Holding Times:   

The samples were received above the recommended 6 C NFG limit. Professional judgment was used to 
not qualify the sample results. All samples met established holding time criteria of 180 days for ICP 
metals and 28 days for mercury. No qualifications are placed on the data.  

3.  Initial Calibration:   

ICP initial calibration included a blank and three standards and initial calibration verification results fell 
within the control limits of 90% to 110% of the true values and mercury initial calibration included a 
blank and six standards and initial calibration verification results fell within the control limits of 85% to 
115% values. No qualifications are placed on the data. 

4.  Continuing Calibration:   

All ICP results fell within the control limits of 90% to 110% of the true values and all mercury results fell 
within the control limits of 85% to 115% of the true values. No qualifications are placed on the data. 

5.  CRDL Standard:   

All results for the CRDL standard were within the control limits of 70% to 130% of the true values or the 
sample results were greater than the CRDL action level.  No qualifications are placed on the data. 

6.  Blanks:   

 A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were prepared/digested for 
each matrix or every 20 samples whichever is greater. Target analytes were detected in the method and 
calibration blanks at concentrations that warrant blank action. Sample concentrations less than five times 
the highest analyte concentration reported in associated blanks are flagged UB (not detected, detection 
limit raised due to possible blank contamination). Details are noted below: 

INSTRUMENT ID  
DATE/TIME ANALYTE/BLANK ID CONCENTRATION  AFFECTED SAMPLES 

ICPMS3 10/6/17 @11:05 Iron/MB 490-465078/1-A 2.856 mg/kg All Solids, remove laboratory “B” flag 

ICPMS2 10/4/2017 @12:40 Antimony/CCB 490-465475/20 0.0008651 mg/L UB, All Solids 
 MB=Method Blank; CCB=Continuing Calibration Blank 
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 B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are 
placed on the data.  

7.  ICP Interference Check:   

All results for the interference check sample were within the control limits of 80% to 120% of the true 
values. No qualifications are placed on the data. 

8.  Laboratory Control Sample (LCS):   

The recoveries for the LCS were within the control limits provided. No qualifications are placed on the 
data. 

9.  Duplicate Sample Analysis:   

 A. Laboratory Duplicate Analysis: 

No sample from this analytical package underwent matrix spike/matrix spike duplicate (MS/MSD) 
analysis. No qualifications are placed on the data. 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on 
the data. 

10.  Spiked Sample Analysis: 

No sample from this analytical package underwent MS/MSD analysis. No qualifications are placed on the 
data. 

11.  ICP Serial Dilution: 

No sample from this analytical package underwent serial dilution. No qualifications are placed on the 
data. 

12.  Sample Quantitation and Reporting Limits: 

Concentrations of all reported analytes were correctly calculated. 

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified 
“JQ” to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

Manganese, selenium, and zinc in one sample were analyzed at a 5-fold dilution due to the high 
concentration of target analytes and/or due to the sample matrix. RL in this sample are as a result of the 
dilution performed. 

019145.196



13.  Laboratory Contact 

The laboratory was contacted on October 12, 2017 regarding the manganese percent recovery on a Form 
2B-IN. An acceptable response was received on October 20, 2017. 

14. Overall Assessment: 

The antimony result in all solid samples was qualified due to method blank action. 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate 
that the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above.  
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137889-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137889-1; Wilcox Oil. Six samples were analyzed for Polynuclear 
Aromatic Hydrocarbons (PAHs) by TestAmerica Laboratories, Inc. Sample numbers are listed below. 

SAMPLE NUMBERS 

WOR006-012-36-171002-56   WOR006-011-36-171002-56   West-01 

West-02   North   South 

This data package was validated to determine if Quality Control (QC) specifications were achieved, following 
USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January, 2017), USEPA 
National Functional Guidelines for Inorganic Superfund Data Review (January, 2017), USEPA Contract 
Laboratory Program National Functional Guidelines for High Resolution Superfund Methods Data Review
(April, 2016), Quality Assurance/Quality Control Guidance for Removal Activities (September, 2011), and/or 
the Regional Protocol for Holding Times, Blanks, and VOA Preservation (April 13, 1989). Specific data 
qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 12, 2017 
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Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response (September 
1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, QJ) with the 
corresponding combination of meanings.  Additional qualifiers may be added to provide additional, more 
specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  Addition qualifiers 
utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the sample 
quantitation or detection limit, which has been adjusted for sample weight/sample volume, extraction 
volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample detection 
or quantitation limit.  The value is an estimated quantity.  The data should be seriously considered for 
decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte in 
the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more than 
one quality control parameter affects the analytical result and a conflict results in assigning a bias, the 
result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, but 
the presence or absence of the analyte has not been verified.  Resampling and reanalysis are necessary 
for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to make a 
"tentative identification." 
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PAH FRACTION EVALUATION

1. Analytical Method: 

Samples were prepared and analyzed using the procedures specified in SW-846 Method 8270D Selective 
Ion Monitoring (SIM).

2. Holding Time:   

The samples were received within the recommended 6 C NFG limit. All samples were extracted within the 
required holding time of less than 7 days for waters and less than 14 days for solids/wastes after collection. 
Analysis of the samples was conducted within 40 days of extraction. No qualifications are placed on the data. 

3. Tuning/Performance: 

DFTPP tuning of the mass spectrometer(s) is not required when performing SIM. No qualifications are 
placed on the data. 

4. Initial Calibration:   

All individual relative response factors (RRFs) and average RRFs for the initial calibration were greater than 
the compound dependent (see Table 34 of National Functional Guidelines) control limits. All percent relative 
standard deviations (%RSDs) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits or the correlation coefficient was > 0.990. No qualifications are placed on the data.  

5. Continuing Calibration:   

All individual RRFs for the initial calibration verification (ICV) and continuing calibration (CC) standards 
were greater than the compound dependent (see Table 34 of National Functional Guidelines) control limits. 
All percent differences (%Ds) were less than the compound dependent (see Table 34 of National Functional 
Guidelines) control limits. No qualifications are placed on the data.  

6. Blanks: 

A. Laboratory Blanks: 

A method blank was prepared at the required frequency of every time samples were extracted for each matrix 
and concentration or every 20 samples whichever is greater. No target analytes were detected in the method 
blank at concentrations that warrant blank action. No qualifications are placed on the data.  

B. Field Blanks: 

No field or rinsate blank samples were submitted with this analytical package. No qualifications are placed 
on the data.  

 7. System Monitoring Compounds (SMC): 

All recoveries of the system monitoring compounds (surrogates) were within the control limits with the 
following exceptions: 
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SAMPLE ID SURROGATE %R QC LIMITS QUALIFIER FLAG 
WOR006-012-36-171002-56 Nitrobenzene-d5 247 27-120% None, only 1 out & 10X DL 
WOR006-011-36-171002-56 Nitrobenzene-d5 255 27-120% None, only 1 out & 10X DL 
West-01 2-Fluorobiphenyl 19 29-120% None, only 1 out & 10X DL 
West-02 2-Fluorobiphenyl 

Nitrobenzene-d5 
19 
17 

29-120% 
27-120% 

None, 10X DL 

North 2-Fluorobiphenyl 
Nitrobenzene-d5 
Terphenyl-d4 

6 
5 
8 

29-120% 
27-120% 
13-120% 

None, 25X DL 

South 2-Fluorobiphenyl 
Nitrobenzene-d5 

14 
13 

29-120% 
27-120% 

None, 25X DL 

DL=dilution 

8. Duplicates: 

A. Laboratory Duplicate Analysis: 

No sample from this analytical package underwent matrix spike/matrix spike duplicate (MS/MSD) analysis. 
No qualifications are placed on the data. 

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on the 
data. 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

No sample from this analytical package underwent MS/MSD analysis. No qualifications are placed on the 
data. 

10. Internal Standards: 

Areas of the six internal standards were within the control limits of a factor of 2 (-50% to +100%) and 
retention times were within 30 seconds from the associated 12 hour calibration standard with the following 
exceptions: 

SAMPLE ID 
INTERNAL
STANDARD 

% AREA OF 
12 HR STD QUALIFIER FLAG * 

WOR006-012-36-171002-56 (10X) Perylene-d12 43.4% None, affected compounds 
reported from 25X 

WOR006-011-36-171002-56 (10X) 1,4-Dichlorobenzene-d4 
Perylene-d12 

48.5% 
42.1% 

None, affected compounds 
reported from 25X 

West-01 Perylene-d12 41.3% JH 
West-02 Perylene-d12 45.4% JH/UJ 

   *Impacted compounds include benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene;  
         dibenz(a,h)anthracene; and indeno(1,2,3-cd)pyrene.  

11. Laboratory Control Sample (LCS): 

The laboratory analyzed an LCS and recoveries were within the control limits provided. No qualifications are 
placed on the data.  
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12. Target Compound Identification: 

All target compounds reported by the laboratory met identification criteria of relative retention times (RRT) 
within 0.06 RRT units of the 12 hour standard and that all ions present in the standard mass spectrum were 
present in the sample mass spectrum and the abundance of these ions agreed within + 20% of the standard.  
No qualifications are placed on the data. 

13. Target Compound Quantitation and Reporting Limits: 

Concentrations of all reported compounds were correctly calculated.   

Reported concentrations less than the reporting limit (RL) qualified “J” by the laboratory are qualified “JQ” 
to indicate that the result is less than the RL but greater than the method detection limit (MDL).   

All samples were analyzed at a 10 or 25-fold dilution due to the high concentration of target analytes and/or 
due to the sample matrix. RL in these samples are elevated as a result of the dilutions performed. 

14. Laboratory Contact: 

No laboratory contact was required. 

15. Overall Assessment 

Benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene;  dibenz(a,h)anthracene; 
and indeno(1,2,3-cd)pyrene results in two samples were estimated due to low internal standard area 
recoveries. 

Reported concentrations less than the RL qualified “J” by the laboratory are qualified “JQ” to indicate that 
the result is less than the RL but greater than the MDL.   

The analytical data is acceptable for use with the qualifications listed above. 
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DATA QUALITY ASSURANCE REVIEW

SITE NAME Wilcox Oil 

WORK ORDER NUMBER  20406.012.001.1065.01 TDD NUMBER 0001/17-065 

PROJECT NUMBER SDG NUMBER 490-137889-1 

Weston Solutions, Inc. (WESTON®) has completed a QA review for Work Order Number 
20406.012.001.1065.01; SDG No. 490-137889-1; Wilcox Oil. Four samples were analyzed for 
Semivolatile Organic Compounds (SVOCs) by TestAmerica Laboratories, Inc. Sample numbers are listed 
below. 

SAMPLE NUMBERS 

West-01   West-02   North 

South        

This data package was validated to determine if Quality Control (QC) specifications were achieved, 
following USEPA National Functional Guidelines for Organic Superfund Methods Data Review 
(January, 2017), USEPA National Functional Guidelines for Inorganic Superfund Data Review (January, 
2017), USEPA Contract Laboratory Program National Functional Guidelines for High Resolution 
Superfund Methods Data Review (April, 2016), Quality Assurance/Quality Control Guidance for 
Removal Activities (September, 2011), and/or the Regional Protocol for Holding Times, Blanks, and VOA 
Preservation (April 13, 1989). Specific data qualifications are listed in the following discussion. 

REVIEWER Gloria J. Switalski  DATE October 23, 2017 

019145.203



Data Qualifiers

Data Qualifier Definitions were supplied by the Office of Solid Waste and Emergency Response 
(September 1989) and are included in the Functional Guidelines.  Data qualifiers may be combined (UJ, 
QJ) with the corresponding combination of meanings.  Additional qualifiers may be added to provide 
additional, more specific information (JL, UB, QJK), modifying the meaning of the primary qualifier.  
Addition qualifiers utilized by WESTON are H, L, K, B, and Q. 

U - The material was analyzed for, but was not detected.  The associated numerical value is the 
sample quantitation or detection limit, which has been adjusted for sample weight/sample volume, 
extraction volume, percent solids, sample dilution or other analysis specific parameters. 

  An additional qualifier, "B",  may be appended to indicate that while the analyte was detected in the 
sample, the presence of the analyte may be attributable to blank contamination and the analyte is 
therefore considered undetected with the sample detection or quantitation limit for the analyte being 
elevated.  

J - The analyte was analyzed for, but the associated numerical value may not be consistent with the 
amount actually present in the environmental sample or may not be consistent with the sample 
detection or quantitation limit.  The value is an estimated quantity.  The data should be seriously 
considered for decision-making and are usable for many purposes. 

  An additional qualifier will be appended to the "J" qualifier that indicates the bias in the reported
results: 

  L  Low bias 

  H  High bias 

  K     Unknown bias 

  Q  The reported concentration is less than the sample quantitation limit for the specific analyte 
in the sample. 

  The L and H qualifier will only be employed when a single qualification is required.  When more 
than one quality control parameter affects the analytical result and a conflict results in assigning a 
bias, the result will be flagged JK.   

R - Quality Control indicates that data are unusable for all purposes.  The analyte was analyzed for, 
but the presence or absence of the analyte has not been verified.  Resampling and reanalysis are 
necessary for verification to confirm or deny the presence of an analyte. 

N - The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a "tentative identification." 
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SVOC FRACTION EVALUATION

1. Analytical Method: 

Samples were prepared and analyzed for SVOCs using the procedures specified in SW-846 Method 
8270D.

2. Holding Time:   

The samples were received within the recommended 6 C NFG limit. All samples were extracted within 
the required holding time of less than 7 days for waters and less than 14 days for solids/wastes after 
collection. Analysis of the samples was conducted within 40 days of extraction. No qualifications are 
placed on the data. 

3. Tuning/Performance:   

DFTPP tuning of the mass spectrometer(s) was conducted at the required frequency and results were 
within the required criteria. No qualifications are placed on the data. 

4. Initial Calibration:   

All individual relative response factors (RRFs) and average RRFs for the initial calibration were greater 
than the compound dependent (see Table 34 of National Functional Guidelines) control limits. All percent 
relative standard deviations (%RSDs) were less than the compound dependent (see Table 34 of National 
Functional Guidelines) control limits or the correlation coefficient was > 0.990. No qualifications are 
placed on the data.  

5. Continuing Calibration:   

All individual RRFs for the initial calibration verification (ICV) and continuing calibration (CC) 
standards were greater than the compound dependent (see Table 34 of National Functional Guidelines) 
control limits. All percent differences (%Ds) were less than the compound dependent (see Table 34 of 
National Functional Guidelines) control limits with the following exceptions: 

STANDARD TYPE ANALYTE %D QC LIMIT 
AFFECTED
SAMPLES QUALIFIER FLAG 

ICV Benzaldehyde 
Hexachlorocyclopentadiene 
Benzidine 

46.4 
45.4 
51.0 

40
25 
30 

All UJK 
UJK 
UJK 

6. Blanks: 

A. Laboratory Blanks 

A method blank was prepared at the required frequency of every time samples were extracted for each 
matrix and concentration or every 20 samples whichever is greater. Target compounds were not detected 
in the blanks analyzed. No qualifications are placed on the data. 
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B. Field Blanks: 

No field blank samples were submitted with this analytical package. No qualifications are placed on the 
data. 

 7. System Monitoring Compounds (SMC): 

All recoveries of the system monitoring compounds (surrogates) were within the control limits with the 
following exceptions: 

SAMPLE ID SURROGATE %R QC LIMITS QUALIFIER FLAG 
West-02 2-Fluorobiphenyl 

Nitrobenzene-d5 
Phenol-d5 

10 
12 
9 

29-120% 
27-120% 
10-120% 

None, 25X DL 

North 2-Fluorobiphenyl  
2-Fluorophenol 
Nitrobenzene-d5 
Phenol-d5 
Terphenyl-d4 

3 
9 
3 
4 
5 

29-120% 
10-120% 
27-120% 
10-120% 
13-120% 

None, 25X DL 

South 2,4,6-Tribromophenol 478 10-120% None, 200X DL 
DL=dilution 

8. Matrix Spike/Matrix Spike Duplicate (MS/MSD): 

No sample from this analytical package underwent MS/MSD analysis for the soil matrix. No qualifica-
tions are placed on the data. 

9. Duplicates: 

A. Laboratory Duplicate Analysis: 

No sample from this analytical package underwent MS/MSD analysis for the soil matrix. No qualifica-
tions are placed on the data.   

B. Field Duplicate Analysis: 

No field duplicate samples were submitted with this analytical package. No qualifications are placed on 
the data. 

10. Internal Standards: 

Areas of the six internal standards were within the control limits of a factor of 2 (-50% to +100%) and 
retention times were within 30 seconds from the associated 12 hour calibration standard. No qualifica-
tions are placed on the data. 

11. Laboratory Control Sample (LCS): 

The laboratory analyzed LCS and recoveries were within the control limits provided. No qualifications 
are placed on the data. 
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12. Target Compound Identification: 

All target compounds reported by the laboratory met identification criteria of relative retention times 
(RRT) within 0.06 RRT units of the 12 hour standard and that all ions present in the standard mass 
spectrum were present in the sample mass spectrum and the abundance of these ions agreed within + 20% 
of the standard. No qualifications are placed on the data. 

13. Target Compound Quantitation and Reporting Limits: 

All samples were ND. 

All samples were analyzed at a 25 or 200-fold dilution due to the high concentration of target analytes 
and/or due to the sample matrix. Reporting limits in these samples are elevated as a result of the dilutions 
performed. 

14. Laboratory Contact: 

The laboratory was contacted on October 12, 2017 regarding the lack of initial calibration data and why 
samples weren’t analyzed at lesser dilutions. An acceptable response was received on October 20, 2017. 

15. Overall Assessment 

Benzaldehyde, hexachlorocyclopentadiene, and benzidine results in all samples were estimated due to 
high initial calibration verification %D. 

The analytical data is acceptable for use with the qualifications listed above. 
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APPENDIX F 

ANALYTICAL RESULTS
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APPENDIX G

QUALITY ASSURANCE SAMPLING PLAN
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FIGURE 1-1
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Wilcox Oil Company 

Superfund Site Removal Assessment Report
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SITE BOUNDARY

FIGURE 2-1
SITE AREA MAP
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FIGURE 2-2
SITE PROPERTY MAP
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EPA Guidance for Quality Assurance Project Plans: EPA QA/G-

5
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EPA Compendium of Emergency 

Response Team (ERT) Soil Sampling and Surface Geophysics Procedures
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National Functional Guidelines for Organic Superfund Data Review – August 2014 

(  and National Functional Guidelines for Inorganic Superfund Data Review 

– August 2014 
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Database Management System 
Data Collection and Acquisition 
Sample Nomenclature 

02/26/2009 0110-20060227.DOC 1 of 2

The following Standard Operating Procedure (SOP) presents the sample nomenclature for analytical 
samples that will generate unique sample names compatible with most data management systems. The 
sample nomenclature is based upon specific requirements for the reporting of these results.  A site 
specific data management plan should be prepared prior to sample collection. 

 A four-digit identifier used to designate the particular Area of Concern 
(AOC) that the location where the sample was collected.  

 A three-digit identifier used to designate the particular location in the AOC 
from which the sample was collected or the center of the composite sample.  

 A two-digit code used to designate what depth of sample was collected: 

03 0 to 3 inches 
06  3 to 6 inches 
12  6 to 12 inches 

 A one-digit code used to designate what type of sample was collected: 

1   Surface Water  6   Oil 
2   Ground Water  7   Waste 
3   Leachate  8   Other 
4   Field QC/water sample  9   Drinking Water 
5   Soil/Sediment    

 A one-digit code used to designate the QC type of the sample: 

1  Normal 
2   Duplicate 
3   Rinsate Blank 
4   Trip Blank 
5   Field Blank 
6   Confirmation 

  Represents the normal soil sample collected from AOC 2054 at location 055 
from 3 to 6 inches of depth.   

: Represents the duplicate soil sample collected from AOC 2054 at location 055 
from 3 to 6 inches of depth.  

: Represents the rinsate water sample collected  after the last sample of the day if 
last sample was collected from AOC 2054 at location 055 from 3 to 6 inches of 
depth.
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Database Management System 
Data Collection and Acquisition 
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02/26/2009 0110-20060227.DOC 2 of 2

 For Wells and boreholes always assume there will be 10 or more so 
Monitoring Well 1 becomes designated MW01 or MW-01. If it is anticipated 
that there will be over 100 wells designate Monitoring Well 1 as  MW001 or 
MW-001.

 A four-digit year + two-digit month + two-digit day 

 A one-digit code used to designate what type of sample was collected and are 
shown on page 1. 

 A one-digit code used to designate the QC type of the sample and are shown 
on page 1. 

 Represents the normal groundwater sample collected from 
Monitoring Well 1 on 26 February 2009.   

  Represents the trip blank in the same ice chest as the groundwater  sample 
in the previous collected from Monitor Well 1 on 02/26/2009.  All trip blanks must 
have a sample ID and they must be unique and on the Chain-of -Custody.  

  Represents the rinsate sample from AOC 2054 
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SOP 0110.05  
GROUP Database Management System 

SUB-GROUP Data Collection and Acquisition 
TITLE Sample Nomenclature 
DATE 04/01/2010 FILE 0110.05.docx PAGE 1 of 2  

INTRODUCTION
The following Standard Operating Procedure (SOP) presents the sample nomenclature for analytical 
samples that will generate unique sample names compatible with most data management systems. The 
sample nomenclature is based upon specific requirements for the reporting of these results.  A site specific 
data management plan should be prepared prior to sample collection. 

PROCEDURE
SAMPLE NOMENCLATURE – SOIL AND SEDIMENT

Area of Concern – ID – Depth - Collection Type + QC Type
Where:

Area of Concern: A four-digit identifier used to designate the particular Area of Concern (AOC) 
that the location where the sample was collected.  

ID: A three letter &/or digit identifier used to designate the particular location (i.e. 
grid A01, P06, or 055) in the AOC from which the sample was collected or the 
center of the composite sample.  

Depth: A two-digit code used to designate what depth of sample was collected: 

code Assessment Confirmation
00 0 to 0 Surface N/A 
03 0 to 3 inches 3 inches below original ground surface 
06  3 to 6 inches 6 inches below original ground surface 
12  6 to 12 inches 12 inches below original ground surface 

Collection Type: A one-digit code used to designate what type of sample was collected: 

1   Surface Water  6   Oil 
2   Ground Water  7   Waste 
3   Leachate  8   Other 
4   Field QC/water sample  9   Drinking Water 
5   Soil/Sediment    

QC Type: A one-digit code used to designate the QC type of the sample: 

1  Normal 
2   Duplicate 
3   Rinsate Blank 
4   Trip Blank 
5   Field Blank 
6   Confirmation, Normal 
7 Confirmation, Duplicate 

Examples:

  Represents the normal soil sample collected from AOC 2054 at 
location 055 from 3 to 6 inches of depth.   

: Represents the duplicate soil sample collected from AOC 2054 at 
location 055 from 3 to 6 inches of depth.  
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  Represents the rinsate sample from AOC 2054 

: Represents the normal soil sample collected from AOC 2054 at location 055 
after 6 inches of material has been removed as the confirmation sample during removal. 

  NOTE: The depth is in relation to the original ground surface.  

: Represents the rinsate water sample collected after the last sample of the day if 
last sample was collected from AOC 2054 at location 055 from 3 to 6 inches of depth. 

SAMPLE NOMENCLATURE – WATER  (from fixed station or location to be sampled more than 
once)

WELL OR STATION – YYMMDD - Collection Type + QC Type
Where:

Well or Station: For Wells and boreholes always assume there will be 10 or more so 
Monitoring Well 1 becomes designated MW01 or MW-01. If it is anticipated 
that there will be over 100 wells designate Monitoring Well 1 as  MW001 or 
MW-001.  For stations along a water pathway use stations from the furthest 
most upstream point and travel downstream  in 100 ft. increments (i.e. point 
of probable entry would be Station 0+00 or ST000; 525 ft. downstream would 
be 5+25 or ST525)  

YYYYMMDD: A four-digit year + two-digit month + two-digit day 

Collection Type: A one-digit code used to designate what type of sample was collected and are 
shown on page 1. 

QC Type: A one-digit code used to designate the QC type of the sample and are shown 
on page 1. 

Examples:

 Represents the normal groundwater sample collected from Station 
1+00 on 26 February 2010.   

  Represents the trip blank in the same ice chest as the groundwater 
sample from Monitor Well 1 on 02/26/2010.  All trip blanks must have a sample ID 
and they must be unique and on the Chain-of -Custody.  
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SOP 1001.10 
GROUP Soil Sampling Procedures 

SUB-GROUP
TITLE Soil Compositing 
DATE 4/24/2013 FILE Compositing Soil 

Sampling -
Revised 1001-10 

PAGE 1 of 2 

INTRODUCTION

The following Standard Operating Procedure (SOP) describes the procedure for compositing soil samples.  
Soil samples are typically collected for laboratory analysis, and sometimes it is necessary to composite 
(mix together) samples from several locations for one combined analysis at the laboratory. This soil 
sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 regarding soil sampling 
procedures.  This procedure serves as an alternative method of sample preparation prior to placing the 
samples in containers, as described in the other named SOPs. 

PROCEDURE

Equipment

Equipment that may be used as part of the soil compositing procedure is identified under SOP Nos. 
1001.01 and 1001.03 where soil sampling methods are described.  Specific equipment typically used 
during the compositing process after discrete samples are collected includes: 

Mixing bowls or buckets 
Scoops, spatulas, and knives 
Sample containers 
Personal protection clothing 
Plastic Sheeting
Decontamination equipment and supplies 

Method

The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and 
1001.03.   Reference should be made to these SOPs for specific sampling equipment, procedures, and 
other general guidelines.  As soil samples are collected, the site-specific Sampling and Analysis Plan may 
require compositing (mixing together) of two or more samples to create a single sample that will be sent 
to the laboratory for analysis.  When this is the case, the following compositing procedure will generally 
be used: 

The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the 
exception that samples from discrete locations will generally not be immediately placed into 
sample containers and an additional preparation step (i.e., compositing) will be performed. 

As they are collected, soil samples selected for compositing will be staged in a clean mixing 
bowl or mixing bucket until each sample to be included in the composite sample is obtained.  
Depending on site requirements and analytical procedures to be requested, it may be 
necessary to temporarily stage individual discrete-location samples within clean sample jars, 
aluminum foil, or other appropriate materials for the project.  The method for sample staging 
should be specified in the site-specific sampling and analysis plan. 
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For composite samples that will be analyzed for volatile organic compounds, an equal portion 
of soil will be removed directly from each discrete-location sample and placed into a final 
sample jar without homogenizing the soil.  

For analyses other than volatile organics, equal portions of soil will be removed from each 
discrete-location sample and placed in a clean mixing bowl.  The equal portions of the 
samples will then be broken up and homogenized together using a scoop or spatula.  
Homogenization will generally continue until the discrete samples being combined are 
reasonably indistinguishable as individual samples in the soil mixture.  However, it is 
recognized that homogenization can be difficult for highly plastic clays.  In this case, equal 
amounts of the soil core of each clay sample will be cut into small, roughly cubical pieces 
using a stainless steel knife, and an equal numbers of pieces of each discrete sample will be 
placed into the bowl and homogenized to extent practical. 

The composited soil sample will be collected from the mixing bowl containing the individual 
homogenized samples after homogenization is performed.  The composited sample will be 
collected using a stainless steel or disposable plastic scoop or similar tool.   The sample will 
be placed in a clean sample container and then handled in accordance with soil sampling 
SOPs 1001.01 and 1001.03. 

Variations on this procedure are allowable to accommodate different soil conditions and any site 
requirements specifically identified in the site-specific Sampling and Analysis Plan. 

The number of discrete samples that may be composited into a single sample typically ranges from two to 
six.  The number of discrete samples that may be composited for the project in question will be specified 
in the site-specific Sampling and Analysis Plan.

REFERENCES

SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling 
SOP No. 1001.03 - Standard Operating Procedure, Shallow Subsurface and Near Surface Soil Sampling 
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SOP 1101.01 
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TITLE Sample Custody in the Field
DATE 11/19/2001 FILE 1101-01.DOC PAGE 1 of 4 

INTRODUCTION 

The following Standard Operating Procedure (SOP) presents procedures for maintaining sample chain of 
custody (COC) during activities where samples are collected. 

PROCEDURE 

Sample custody is defined as being under a person's custody if any of the following conditions exist: 

it is in their possession, 
it is in their view, after being in their possession, 
it was in their possession and they locked it up, or 
it is in a designated secure area. 

A designated field sampler will be personally responsible for the care and custody of collected samples until 
they are transferred to another person or properly dispatched to the laboratory.  To the extent practicable, as 
few people as possible will handle the samples. 

Sample tags or labels will be completed and applied to the container of each sample. When the tags or labels 
are being completed, waterproof ink will be used.  If waterproof ink is not used, the tags or labels will be 
covered by transparent waterproof tape.  Sample containers may also be placed in Ziploc-type storage bags to 
help keep them clean in the cooler.  Information typically included on the sample tags or labels will include 
the following: 

Project Code 
Station Number and Location 
Sample Identification Number 
Date and Time of Sample Collection 
Type of Laboratory Analysis Required 
Preservation Required, if applicable 
Collector's Signature 
Priority (optional) 
Other Remarks 

Additonal information may include: 

Anticipated Range of Results (Low, Medium, or High) 
Sample Analysis Priority 
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A COC form will be completed each time a sample or group of samples is prepared for transfer to the 
laboratory.  The form will repeat the information on each of the sample labels and will serve as 
documentation of handling during shipment.  The minimum information requirements of the COC form are 
listed in Table 1101.01-A. An example COC form is shown in Figure 1101.01-A.  The completed COC must 
be reviewed by the Field Team Leader or Site Manager prior to sample shipment. The COC form will remain 
each sample shipping container at all times, and another copy will be retained by the member of the sampling 
team who originally relinquished the samples or in a project file. 
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TABLE 1101.01-A CHAIN OF CUSTODY FORM 

INFORMATION COMPLETED 
BY 

DESCRIPTION 

COC Laboratory enter a unique number for each chain of custody form 
SHIP TO Field Team enter the laboratory name and address 

CARRIER Field Team enter the name of the transporter (e.g., FedEx) or handcarried 
AIRBILL Field Team enter the airbill number or transporter tracking number (if applicable) 

PROJECT
NAME

Field Team enter the project name 

SAMPLER
NAME

Field Team enter the name of the person collecting the samples 

SAMPLER
SIGNATURE

Field Team signature of the person collecting the samples 

SEND
RESULTS TO

Field Team enter the name and address of the prime contractor 

FIELD
SAMPLE ID

Field Team enter the unique identifying number given to the field sample (includes MS, MSD, field 
duplicate and field blanks) 

DATE Field Team enter the year and date the sample was collected in the format M/D (e.g., 6/3) 
TIME Field Team enter the time the sample was collected in 24 hour format (e.g., 0900) 

MATRIX Field Team enter the sample matrix (e.g., water, soil) 
PRESERVATIVE Field Team enter the preservative used (e.g., HNO3) or �none� 

FILTERED/ 
UNFILTERED

Field Team enter �F� if the sample was filtered or �U� if the sample was not filtered 

CONTAINERS Field Team enter the number of containers associated with the sample 
MS/MSD Field Team or 

Laboratory 
enter �X� if the sample is designated for the MS/MSD 

ANALYSES REQUESTED Field Team enter the method name of the analysis requested (e.g., SW6010A) 
COMMENTS Field Team enter comments 

SAMPLE CONDITION 
UPON RECEIPT AT 

LABORATORY

Laboratory enter any problems with the condition of any sample(s) 

COOLER 
TEMPERATURE

Laboratory enter the internal temperature of the cooler, in degrees C, upon opening 

SPECIAL 
INSTRUCTIONS/COMME

NTS

Laboratory enter any special instructions or comments 

RELEASED BY  (SIG) Field Team and 
Laboratory 

enter the signature of the person releasing custody of the samples 

COMPANY NAME Field Team and 
Laboratory 

enter the company name employing the person releasing/receiving custody 

RECEIVED BY (SIG) Field Team and 
Laboratory 

enter the signature of the person receiving custody of the samples 

DATE Field Team and 
Laboratory 

enter the date in the format M/D/YY (e.g., 6/3/96) when the samples were 
released/received 

TIME Field Team and 
Laboratory 

enter the date in 24 hour format (e.g., 0900) when the samples were released/received 

019145.250



SOP 1101.01 
GROUP Sampling Handling 

SUB-GROUP Sample Custody 
TITLE Sample Custody in the Field
DATE 11/19/2001 FILE 1101-01.DOC PAGE 4 of 4 

FIGURE 1101.01-A CHAIN OF CUSTODY FORM 
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INTRODUCTION 

The following Standard Operating Procedure (SOP) presents the procedures for sample shipping that will 
be implemented during field work involving sampling activities. 

TERMS

COC - Chain-of-Custody 

PROCEDURE 

Prior to shipping or transferring custody of samples, they will be packed according to D.O.T. requirements 
with sufficient ice to maintain an internal temperature of 4°C ± 2°C during transport to the laboratory.  
Samples relinquished to the participating laboratories will be subject to the following procedures for transfer 
of custody and shipment: 

1. Samples will be accompanied by a COC record.  When transferring possession of samples, the 
individuals relinquishing and receiving the samples will sign, date, and note the time of the sample 
transfer on the record.  If sent by common carrier, a bill of lading or airbill should be used.  Bill of lading 
and airbill receipts will be retained in the project file as part of the permanent documentation of sample 
shipping and transfer.  This custody record documents transfer of sample custody from the sampler to 
another person or to the laboratory.  The designated laboratory will accept custody in the field upon 
sample pick-up or at the laboratory if the samples are delivered via field personnel or a courier service. 

2. Samples will be properly packed in approved shipping containers for laboratory pick-up by the 
appropriate laboratory for analysis, with separate, signed custody records enclosed in each sample box or 
cooler.  Sample shipping containers will be padlocked or custody-sealed for transfer to the laboratory. 
The preferred procedure includes use of a custody seal wrapped across filament tape that is wrapped 
around the package at least twice.  The custody seal will then be folded over and stuck to itself so that the 
only access to the package is by cutting the filament tape or breaking the seal to unwrap the tape. The 
seal will then be signed.  The designated laboratory will accept custody of the samples upon receipt. 

3. Whenever samples are split with state representatives or other parties, the COC record will be marked to 
indicate with whom the samples were split. 

4. The field sampler will call the designated laboratory to inform them of sample shipment and verify 
sample receipt as necessary. 
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INTRODUCTION 

The following Standard Operating Procedure (SOP) presents the methods used for minimizing the 
potential for cross-contamination, and provides general guidelines for sampling equipment 
decontamination procedures. 

PROCEDURE 

As part of the Health and Safety Plan (HASP), develop and set up a decontamination plan before any 
personnel or equipment enter the areas of potential exposure.  The decontamination plan should include 
the following: 

The number, location, and layout of decontamination stations 
Which decontamination apparatus is needed 
The appropriate decontamination methods 
Methods for disposal of contaminated clothing, apparatus, and solutions 

Decontamination Methods

Personnel, samples, and equipment leaving the contaminated area of a site will be decontaminated.  
Various decontamination methods will be used to either physically remove contaminants, inactivate 
contaminants by disinfection or sterilization, or both.  The physical decontamination techniques 
appropriate for equipment decontamination can be grouped into two categories: abrasive methods and 
non-abrasive methods. 

Abrasive Cleaning Methods 

Abrasive cleaning methods work by rubbing/scrubbing the surface containing the contaminant.  
This method includes mechanical and wet blasting methods. 

Mechanical cleaning methods use brushes of metal or nylon.  The amount and type of 
contaminants removed will vary with the hardness of bristles, length of brushing time, and degree 
of brush contact. 

Cleaning can also be accomplished by water blasting which is also referred to as steam cleaning 
and pressure washing.  Pressure washing utilizes high-pressure that is sprayed from a nozzle onto 
sampling equipment to physically remove soil or (potentially) contaminated material.  Steam 
cleaning is a modification of pressure washing where the water is heated to temperatures 
approaching 100 C to assist in removing organic constituents from equipment. 
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Disinfection/Rinse Methods 

Disinfectants are a practical means of inactivating chemicals or contaminants of concern.  
Standard sterilization methods involve heating the equipment which is impractical for large 
equipment.  Rinsing removes contaminants through dilution, physical attraction, and 
solubilization. 

The use of distilled/deionized water commonly available from commercial vendors may be 
acceptable for decontamination of sampling equipment provided that it has been verified by 
laboratory analysis to be target analyte free.  Tap water may be used from any municipal water 
treatment system for mixing of decontamination solutions.  An untreated potable water supply is 
not an acceptable substitute for tap water.  Acids and solvents are occasionally utilized in 
decontamination of equipment to remove metals and organics, respectively, from sampling 
equipment.  Other than ethanol, these are avoided when possible due to the safety, disposal, and 
transportation concerns associated with them. 

Equipment or apparatuses that may be selected for use include the following: 

Personal protective clothing 
Non-phosphate detergent 
Selected solvents for removal of polar and nonpolar organics (ethanol, methanol, 
hexane) 
Acid washes for removal of metals (nitric acid) 
Long-handled brushes 
Drop cloths or plastic sheeting 
Paper towels 
Galvanized tubs or buckets 
Distilled, deionized, or tap water (as required by the project) 
Storage containers for spent wash solutions 
Sprayers (pressurized and non-pressurized) 
Trash bags 
Safety glasses or splash shield 

Field Sampling Equipment Cleaning Procedures

The following procedures should be followed: 

1. Where applicable, follow physical removal procedures previously described (pressure 
wash, scrub wash) 

2. Wash equipment with a non-phosphate detergent solution 
3. Rinse with tap water 
4. Rinse with distilled or deionized water 
5. Rinse with 10% nitric acid if the sample will be analyzed for metals/organics 
6. Rinse with distilled or deionized water 
7. Use a solvent rinse (pesticide grade) if the sample will be analyzed for organics 
8. Air dry the equipment completely 
9. Rinse again with distilled or deionized water 
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10. Place in clean bag or container for storage/transport to subsequent sampling locations. 

Selection of the solvent for use in the decontamination process is based on the contaminants 
present at the site. Solvent rinses are not necessarily required when organics are not a 
contaminant of concern and may be eliminated from the sequence specified below.  Similarly, an 
acid rinse is not required if the analyses do not include inorganics.  Use of a solvent is required 
when organic contamination is present on-site.  Typical solvents used for removal of organic 
contaminants include acetone, ethanol, hexane, methanol, or water.  An acid rinse step is required 
if metals are present on-site.  If a particular contaminant fraction is not present at the site, the ten-
step decontamination procedure listed above may be modified for site specificity. 

Sampling equipment that requires the use of plastic tubing should be disassembled and the tubing 
replaced with clean tubing before commencement of sampling and between sampling locations.  
Plastic tubing should not be reused.
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INTRODUCTION

The following Standard Operating Procedure (SOP) presents a method to prepare a type of quality control 
sample specific to the field decontamination process, the equipment rinse blank.  The rinse blank provides 
information on the effectiveness of the decontamination process employed in the field.  When used in 
conjunction with field blanks and trip blanks, the rinse blank can be used to assist in evaluating possible 
compromise of samples from field related activities. 

PROCEDURE

The equipment rinse blank is prepared by passing target analyte-free (i.e., deionized) water over and 
through a field decontaminated sampling device, then collecting the rinse water in appropriate clean 
sample containers.  Rinse blanks will typically be collected from equipment that comes in contact with 
samples, such as auger buckets, split spoons, bailers, shelby tubes, and stainless steel spoons/trowels.  The 
collected sample will be coded appropriately prior to logging and shipping.  Equipment blanks are not 
required if dedicated sampling equipment is used.  Equipment blanks will be collected periodically during 
the day immediately after decontamination of the sampling equipment being used.

The frequency for collecting equipment blanks will be determined prior to engaging in field activities, and 
communicated in site-specific quality assurance project plans, sampling and analyses plans, or a type of 
work plan.  Equipment blanks will be collected at a rate relative to each type of sample collection 
procedure (i.e., surface sample, sample at depth using a hand auger).  Equipment blanks will generally be 
collected at a frequency of 1 per 20 (normal) samples of a given matrix.
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INTRODUCTION

The following Standard Operating Procedure (SOP) describes the procedure for collecting field duplicate 
soil and water samples.  When samples are collected for analysis, it is typically desired that independent 
data allowing evaluation of laboratory precision (i.e., the degree to which a laboratory result can be 
repeated) on site-specific samples be collected. 

A field duplicate sample is a second sample collected at the same location as the original sample.
Duplicate samples are collected simultaneously or in immediate succession, using identical recovery 
techniques, and treated in an identical manner during storage, transportation, and analysis.  The sample 
containers are assigned an identification number in the field such that they cannot be identified (blind 
duplicate) as duplicated samples by laboratory personnel performing the analysis.  Specific locations are 
designated for collection of field duplicate samples prior to the beginning of sample collection. 

The duplicate soil sampling procedure is closely related to SOP Nos. 1001.01, 1001.03, and 1001.10 
regarding soil sampling procedures.   This procedure serves as an alternative method or extension of
sample preparation prior to placing the samples in containers, as described in the 1001 series of the SOPs 
(e.g. 1001.01 and 1001.03). 

DUPLICATE SOIL SAMPLING PROCEDURE 

The procedure to be used to physically collect soil samples are described in SOP Nos. 1001.01 and 
1001.03.   Reference should be made to these SOPs for specific sampling equipment, procedures, and 
other general guidelines.  As soil is collected, the following procedure will be used to prepare a field 
duplicate sample: 

The soil will be collected in general accordance with SOP 1001.01 or 1001.03, with the 
exception that samples will generally not be immediately placed into sample containers and 
an additional preparation step (i.e., sample splitting) will be performed. 

As they are collected, soil samples to be submitted as field duplicates will be staged in a clean 
mixing bowl or mixing bucket.  

For samples that will be analyzed for volatile organic compounds, the soil sample will be 
split in half and an equal portion of soil will be placed directly into two or more different 
sample containers, each container representing a different sample for laboratory analysis.  
The soil will not be homogenized to minimize the potential for volatilization of the organic 
compounds potentially in the sample. 

For analyses of chemicals other than volatile organic compounds, the soil removed from the 
discrete sample location will be homogenized in a clean mixing bowl using a clean scoop or 
spatula (as described in SOPs 1001.01 and 1001.03). Homogenization will generally continue 
until the discrete samples being combined are reasonably indistinguishable as individual 
samples in the soil mixture.  However, it is recognized that homogenization can be difficult 
for highly plastic clays.  In this case, equal amounts of the soil core of each clay sample will 
be cut into small, roughly cubical pieces using a stainless steel knife and placed into a bowl 
and homogenized to extent practical. 
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The field duplicate sample (except for volatiles as note above) will be collected from the 
mixing bowl containing the homogenized samples after homogenization is performed.  The 
composited sample will be collected using a stainless steel or disposable plastic scoop or 
similar tool.   The sample will be placed in a clean sample container and then handled in 
accordance with soil sampling SOPs 1001.01 and 1001.03. 

Another difference from the referenced SOPs is that additional soil volume may need to be collected from 
a discrete sample location during the sampling process to provide sufficient sample volume for two or 
more sets of laboratory analyses.  If the collection of additional sample volume will result in the sample 
interval expanding to greater depths or laterally outward, the sampling tools identified in 1001 series of 
the SOPs can be used at two immediately vertically or laterally adjacent locations, as appropriate.  If 
sampling from two adjacent but distinct locations is necessary to obtain adequate sample volume, the soil 
from the two locations should be composited in accordance with SOP 1001.10.  Field duplicates of 
composited samples may also be performed using this SOP for field duplicate samples. 

Variations on this procedure are allowable to accommodate different soil conditions and any site 
requirements specifically identified in the site-specific Sampling and Analysis Plan.  Equipment that may 
be used as part of the soil compositing procedure is identified under SOP Nos. 1001.01 and 1001.03 
where soil sampling  methods are described.  

DUPLICATE WATER SAMPLING PROCEDURES 

The procedure to be used to physically collect water samples are described in 1002 series of the SOPs 
(e.g. 1002.01 and 1002.02).   Reference should be made to these SOPs for specific sampling equipment, 
procedures, and other general guidelines.   A duplicate water sample will be collected from the same 
location as the parent sample and within 15 minutes of the collection of the parent sample. 

The number of samples that may be submitted as blind field duplicates for the project in question will be 
specified in the site-specific sampling plan.  Blind field duplicates are typically collected at a frequency of 
1 per 10 samples of a given environmental media at sites, especially where laboratory analytical data will 
be used for evaluating regulatory compliance and other engineering judgments.  Sampling in support of a 
routine monitoring program may not require field duplicates.  Reference should be made to the site-
specific contract and work plans. 

REFERENCES

SOP No. 1001.01 - Standard Operating Procedure, Surface Soil Sampling 
SOP No. 1001.03 - Standard Operating Procedure, Soil Sampling - Hand Auger Method 
SOP No. 1001.10 - Standard Operating Procedure, Soil Compositing 
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APPENDIX B 

SITE-SPECIFIC DATA QUALITY OBJECTIVE 

(DQO) 
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For the post-excavation sampling, START will collect five-part composite samples from 100-foot by 100-foot grids.  
Based on analytical results, grid areas exhibiting COC concentrations above site-specific action levels (QASP Table 
1-1) will be excavated to a maximum depth of 2 feet bgs.  Approximately 10 post-excavation soil samples (including 
QA/QC samples) will be collected utilizing sampling procedures described in Section 3.0 of the QASP.  The samples 
will be analyzed following EPA SW-846 Method 8270-SIM.  
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APPENDIX H

TECHNICAL DIRECTION DOCUMENT NO. 0001/17-065 
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