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GROUP A – PROJECT MANAGEMENT 

 

A3.  DISTRIBUTION LIST  

The following individuals will receive copies of the approved Quality Assurance Project Plan 

(QAPP): 

 
DEQ Project Personnel 
Located at: State of Oklahoma 

            Department of Environmental Quality 
             707 N. Robinson 
             Oklahoma City, Oklahoma 73102 
 

Meghan Lloyd, Environmental Programs Specialist, ORC Project Manager until February 29, 

2008 (405) 702-5135 

Jeannine Bennett, Engineer Intern, ORC Project Manager as of March 1, 2008 (405) 702-5127 

Subi John, Environmental Programs Specialist, Superfund QA Coordinator (405) 702-5131 

    

EPA Region 6 Personnel 
Located at: U.S. Environmental Protection Agency 
             1445 Ross Avenue, Suite 1200 
             Dallas, Texas 75202-2733 
 

Mike Hebert, Project Manager (6SF-RL)    (214) 665- 8315 

Christy Warren, Region 6 Laboratory  (281) 983-2137 

Myra Perez, Region 6 CLP Coordinator (281) 983-2130 

Walt Helmick, Region 6 QA Coordinator (281) 665-8373 

   

A4. Project/Task Organization 

The purpose of the quality assurance project plan (QAPP) is to establish the policies, 

organization, objectives, functional activities, and specific quality assurance (QA) and quality 

control (QC) activities for sampling to be performed at the Oklahoma Refining Company (ORC) 

Superfund Site located in Cyril, Caddo County, Oklahoma, as part of a remedial action and 

replaces the existing ORC QAPP, QA/QC Limited Sampling Program.   
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Oklahoma Department of Environmental Quality 

The Oklahoma Department of Environmental Quality (DEQ) will conduct the planning, field 

investigation, and reporting.  The DEQ is the lead agency for the ORC Superfund Site Revised 

Feasibility Study (RFS).  Key project personnel and other parties involved with this project are 

outlined in this section.  Figure 1 presents an organizational chart for the project.  The DEQ has 

entered into a Cooperative Agreement with the USEPA to provide these services for the RFS.  

The primary responsibilities for the DEQ Project Manager are as follows: 

• Overall responsibility for project coordination 

• Review and approve the project documents and subsequent revisions 

• Ensure implementation of project documents 

• Coordinate sample analysis with the Oklahoma State Environmental Laboratory (SEL) 

• Coordinate involvement of USEPA Region 6 

 

DEQ Primary Point of Contact 
Meghan Lloyd, ORC Project Manager 
Oklahoma Department of Environmental Quality 
Land Protection Division 
707 N. Robinson 
Oklahoma City, OK 73102 
Phone: (405) 702-5135 
Email:  Meghan.Lloyd@deq.state.ok.us 
 
or 
 
Jeannine Bennett, ORC Project Manager 
Oklahoma Department of Environmental Quality 
Land Protection Division 
707 N. Robinson 
Oklahoma City, OK 73102 
Phone: (405) 702-5127 
Email: Jeannine.Bennett@deq.state.ok.us 

 

Oklahoma State Environmental Laboratory 

It is possible that certain analytical services for the RFS will be provided by the SEL.  The SEL is 

charged with analyzing samples that are collected to aid in evaluation of project data.  Dawn 
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April Hurst Beltz serves as the SEL QA Officer.  The primary responsibilities for the SEL QA 

Officer are as follows: 

• Actively support the implementation of the SEL QAP 

• Maintain accurate standard operating procedures and enforce their use in the laboratory 

• Maintain a work environment that emphasizes the importance of data quality 

• Provide appropriate management support 

 

SEL Primary Point of Contact 
Dawn April Hurst Beltz 
Oklahoma Department of Environmental Quality 
State Environmental Laboratory 
707 N. Robinson 
Oklahoma City, OK 73102 
Phone: (405) 702-1038 
Email:  Dawn.Beltz@deq.state.ok.us 
 

U.S. Environmental Protection Agency 

The DEQ has entered into a Cooperative Agreement with the USEPA to provide for the conduct 

of the RFS of the ORC Superfund Site in Cyril, Oklahoma.  USEPA is providing regulatory 

oversight of the RFS.  USEPA has review responsibilities for the project plans and reports that 

are developed for this project.  Mike Hebert will serve as the USEPA Region 6 Remedial Project 

Manager (RPM).  The primary responsibilities for the RPM are as follows: 

• Review and approve the project documents and subsequent revisions 

• Coordinate involvement of the USEPA Region 6 Environmental Services Branch and 

Contract Laboratory Program (CLP) laboratories 

 

Contact information for the RPM is as follows: 

 USEPA Region 6 
 Mike Hebert 
 US Environmental Protection Agency 

Superfund – Louisiana/Oklahoma 
1445 Ross Avenue 
Dallas, Texas 75202 
Phone (214) 665-8315 
Email: Hebert.Michael@epa.gov 



                                                                                                                                                Project Name: ORC     
                                                                                                                                       Section : A 
                                                                                                                                           Revision #:  0       
                                                                                                                                                Revision Date: 2/19/2008 
                                                                                                                                           Page 8 of 23 
 

USEPA Region 6 Environmental Services Branch Laboratory 

Certain analytical services for the RFS will be provided by the USEPA Region 6 Environmental 

Services Branch (ESB), also known as the Houston Laboratory.  The ESB is charged with 

analyzing samples that are collected to aid in evaluation of project data.  Christy Warren serves 

as the Sample Control Manager for the Sample Management Team.  The primary responsibilities 

for the Sample Control Manager are as follows: 

• Management of the Region 6 Regional Sample Control Center (RSCC) 

• Coordination of transfer of samples to the CLP laboratories 

• Scheduling, receiving, and tracking all samples delivered at the Houston Laboratory 

 

Contact information for USEPA’s Region 6 Sample Control Manager is as follows: 

 USEPA Region 6 Environmental Services Branch Laboratory 
 Christy Warren 

US Environmental Protection Agency 
 Region 6 Laboratory  

10625 Fallstone Road 
Houston, Texas 77099 
Phone: (281) 983-2137 
Email:  Warren.Christy@epa.gov 

 

Due to the sample load, certain samples may also be transferred to a CLP laboratory for analysis.  

Myra Perez serves as the Region 6 CLP RSCC Coordinator.  The primary responsibilities of the 

CLP RSCC Coordinator are as follows: 

• Technical oversight of the CLP contracts 

• Perform CLP sample scheduling through management of the RSCC 

• Oversight of contractor data verification and validation activities determining contractor 

generated data usability for client programs 

 

Contact information for USEPA’s Region 6 CLP RSCC Coordinator is as follows: 

 USEPA Region 6 Laboratory 
 Myra Perez 
 US Environmental Protection Agency 
 Region 6 Laboratory  

10625 Fallstone Road 



                                                                                                                                                Project Name: ORC     
                                                                                                                                       Section : A 
                                                                                                                                           Revision #:  0       
                                                                                                                                                Revision Date: 2/19/2008 
                                                                                                                                           Page 9 of 23 
 

Houston, Texas 77099 
Phone: (281) 983-2130 
Email:  Perez.Myra@epa.gov 

 

Ana-Lab Corporation 

It is possible that certain analytical services for the remedial action will be provided by the Ana-

Lab Corporation.  The Ana-Lab is charged with analyzing samples that are collected for methane 

to aid in evaluation of project data.  Koorosh Rasolkhani serves as the Oklahoma Regional 

Manager.  The primary responsibilities for the Oklahoma Regional Manager are as follows: 

• Receive samples from clients and ship to the permanent laboratory facility 

• Collect samples and perform on-site analyses 

• Maintain a work environment that emphasizes the importance of data quality 

• Provide appropriate management support 

 
Ana-Lab Primary Point of Contact 
Koorosh Rasolkhani 
Oklahoma Regional Manager 
Ana-Lab Corporation 
2600 Van Buren Street, Suite #2600 
Norman, OK 73072 
Phone: (405) 292-6630 
Email:  oklahoma@ana-lab.com 

 

DEQ Project Team 

The DEQ Project Team will be experienced in site investigations and will have shown technical 

proficiency in their respective professional areas of expertise. Members of the DEQ Project Team 

are responsible for conducting project work in the field or in the office.  Their responsibilities 

include: 

• Prepare planning documents and reports 

• Conduct field work 

• Report progress and problems to the EPA RPM 

• Implement and/or recommend actions regarding project activities to the EPA RPM 
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Analytical Laboratories 

As previously presented, the majority of the analytical data for the Site will be generated using 

the following laboratories:  the SEL, USEPA Region 6 Laboratory, CLP laboratories, and/or 

Ana-Lab.  Contracting and certification of these laboratories is handled by the appropriate DEQ 

or USEPA contact. 
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DEQ 

Executive Director – Steve Thompson (405) 702-7100 
 
 

QA Officer              Land Protection Div. Director                       Legal 
         Karen Khalafian           Scott Thompson                Barbara Rauch 
          (405) 702-5116                         (405) 702-5100                                     (405) 702-7183 
 
 

Assistant Division Director – Catherine Sharp (405) 702-5100 
 
 

Remediation Unit Manager – Kelly Dixon (405) 702-5156 
 

              QA Coordinator 
           Site Remediation Section Manager – Amy Brittain (405) 702-5133  Subi John 

           (405) 702-5131 
 

ORC Project Manager – Meghan Lloyd until February 29, 2008 
(405) 702-5135 

Jeannine Bennett as of March 1, 2008 
(405) 702-5127 

 
 

SAMPLING TEAM 
Jeannine Bennett, Project Manager and Health and Safety Officer  

Jonathan Reid, Env. Prog. Spec. II (405) 702-5121 
Sara Downard, Env. Prog. Spec. II (405) 702-5126 
Hal Cantwell, Env. Prog. Spec. III (405) 702-5139 

 
 
               STATE ENVIRONMENTAL LABORATORY                      EPA, REGION 6 

 Chris Armstrong, Customer Services Assistant                            Mike Hebert, Project Manager                                                                                                                           
  (405) 702-1018            Division Director                                    (214) 665-8315 
 
 
        USEPA REGION 6 ESB LABORATORY 
               Christy Warren, Sample Control Manager 
               (281) 983-2137 
 
 

USEPA REGION 6 CLP LABORATORY 
 Myra Perez, CLP RSCC Coordinator 
 (281) 983-2130 

 
  

ANA – LAB CORPORATION 
 Koorosh Rasolkhani, OK Regional Manager 
 (405) 292-6630 

 

Figure 1.  Organizational Chart for the Oklahoma Refining Company Site, Cyril, Oklahoma, 

2008-2009 
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A5. PROBLEM DEFINITION/BACKGROUND 

The ORC Superfund Site is located in southwest Oklahoma in extreme southeast Caddo County.  

The Site is bordered by Gladys Creek on the east, U.S. Highway 277 on the north, Cyril on the 

west and a tributary of Gladys Creek on the south (Figure 2).   

 

 

Figure 2.  Location map of the Oklahoma Refining Company Superfund Site, Cyril, Caddo 

County, Oklahoma 

 

The Site history, background, and scope of work for this project are presented in the DEQ Site 

RFS Field Sampling Plan (FSP), February 2008.  The DEQ will perform sampling of north 

property soil, site-wide ground water, surface water, and sediment to assess Site conditions and 

to document Site condition changes.  The analysis of the samples will be performed by either the 

SEL, ESB/CLP(s), or Ana-Lab. These sampling activities are authorized by the Comprehensive 
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Environmental Response, Compensation, and Liability Act (CERCLA) as amended by the 

Superfund Amendments and Reauthorization Act (SARA).   

 

The objectives of the sampling by the DEQ are to:   

• Determine the nature and extent of contamination in the north property soils; 

• Establish the efficacy of monitored natural attenuation as a potential component of the 

eventual remedy for the ground water phase;  

• Monitor containment of chemicals of concern;  

• Monitor the mobility of the light non-aqueous phase liquid (LNAPL) plume; monitor the 

impact of ground water discharge to Gladys Creek; 

• Determine the extent and degree of contamination and associated risk to human health 

and/or the environment from the ground water, surface water, and sediment of Gladys 

Creek.   

 

The ORC Site covers approximately 220 acres.  The Site encompasses an area that was used for 

petroleum refining purposes for about 80 years.  Approximately one-half of the Site consisted of 

a refinery process area and a tank farm area.  The other half consisted of grasslands and 

approximately 40 randomly sized pits, wastewater ponds and impoundments.  

 

During the period of active refining at this Site, various refining processes were utilized.  These 

processes included crude distillation, vacuum distillation, fluid catalyst cracking, alkylation, bi-

metallic reforming and downstream processing.  Wastewater generated at the refinery was sent 

through an American Petroleum Institute (API) separator to recover free-floating hydrocarbons.  

The water was then treated in a series of surface impoundments.  Effluent from the surface 

impoundments was then discharged into Gladys Creek.  Other refinery wastes including 

asphaltic, acidic, and caustic wastes were disposed of on Site in various impoundments. 

 

Contaminants present at the Site included volatile organic compounds, such as benzene, toluene 

and xylenes, semi-volatile organic compounds, and a number of heavy metals including arsenic, 

cadmium and lead.  Waste at the Site was present in the surface soils, subsurface soils, 
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sediments, surface water and ground water.  Waste on the south portion and limited areas of the 

north portion of the Site were addressed during the 1997-2003 Remedial Action.  The ground 

water contamination includes a free-floating LNAPL hydrocarbon plume and dissolved phase 

contaminants. 

 

The ORC Site was added to the National Priorities List (NPL) of hazardous waste sites in June 

1988, making the Site eligible for cleanup under the federal Superfund program.  On December 

5, 1995, the EPA and DEQ agreed to implement the ground water portion of the remedy in a 

second construction phase after the completion of the source remedy.  The North portion of the 

Site was regulated under the Resource Conservation and Recovery Act (RCRA) until August 

2002 when it was deferred to Superfund authority.  The source removal phase of RA for the 

South portion of the Site reached final completion in January 2002.  The EPA Emergency 

Response Branch began a removal action on the North portion of the site in August 2003 that 

included demolition of process equipment and tanks. This removal action was completed in 

February 2006. Remaining soil contamination on the north side of the site, site-wide ground 

water, and the seeps into Gladys Creek has yet to be addressed.  

 

Currently, DEQ will collect data to develop and evaluate remedial alternatives for the remedial 

action at the Site.  To do this EPA and DEQ will perform soil, ground water, surface water and 

sediment sampling.     

 

A6. Project/Task Description 

To accomplish the objectives of the FSP, sampling of north side soil, Gladys Creek surface water 

and sediment, monitored natural attenuation (MNA) ground water sampling, containment ground 

water well sampling, LNAPL delineation and characterization, and a resistivity survey will be 

conducted.  This will yield the best data available to assess the current site conditions and outline 

future investigation and planning activities necessary to assess and address potential threats to 

human health and the environment associated with the Site. The data from this effort will be used 

to:  

• Quantify the nature and extent of north side soil contamination; 
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• Quantify the nature and extent of surface water and sediment contamination in Gladys 

Creek; 

• Characterize the physical nature of the LNAPL plume; 

• Determine the potential for MNA as a remedial alternative for site ground water; 

• Evaluate if off-site migration of contamination is occurring in the ground water; and  

• Obtain information necessary to evaluate remedial alternatives in the RFS. 

 

The DEQ will sample 66 locations for surface soil samples and 15 locations for sub-surface soil 

samples across the north property of the site.  Six wells will be sampled semi-annually to verify 

onsite containment of contaminated ground water.  Twenty-four wells not sampled since the 

Remedial Design or Remedial Action will be sampled during the RFS to establish a site-wide 

baseline for ground water contamination.  An additional 13 wells will be sampled on a semi-

annual basis to monitor and evaluate MNA.  Also included is quarterly monitoring of 42 LNAPL 

wells.  Approximately ten surface water and ten sediment samples will be collected from Gladys 

Creek.  DEQ personnel will conduct all sampling procedures and all samples will be analyzed by 

the SEL, ESB/CLP, or Ana-Lab.  The media to be sampled at the Site includes soil, ground 

water, surface water, and sediment.  Refer to the FSP for additional details. 

 

All samples can be considered critical data points for achievement of project objectives.  

Sampling activities will be conducted in accordance with the procedures outlined in the FSP.  No 

special personnel or nonstandard equipment are required for the sampling.   

 

Samples will be analyzed for the list of constituents with reporting requirements indicated on 

Tables 1, 2, and 3, which is based on the Remedial Action Objectives (RAOs) set forth in the 

1992 Record of Decision (ROD).  Matrix interference and/or elevated concentrations of target 

and non-target constituents could necessitate sample dilution to mitigate these effects and 

minimize damage to laboratory instruments.  This dilution could result in elevated reporting 

limits that are largely outside of the control of the analytical laboratory.   
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A7. Data Quality Objectives for Measurement Data 

Data quality objectives (DQOs) are qualitative and quantitative statements that clarify study 

objectives, define the type of data needed, and establish error limits for the quality and quantity 

of data needed to support decisions (Reference 2).  DQOs are used to establish performance 

criteria, or measurement quality objectives, that take into account the purpose of data collection, 

the types of data needed, and tolerable limits for decision error.  DQOs are developed through a 

six-step process.   

• Step 1:  State the Problem 

• Step 2:  Identify the Decision 

• Step 3:  Identify Inputs to the Decision 

• Step 4:  Define the Study Boundaries 

• Step 5:  Develop a Decision Rule 

• Step 6:  Specify Limits on Decision Errors 

 

DQOs are revised and/or expanded, as needed, based on review of each data collection and 

analysis activity.  The following sections present a discussion of DQO development as applied to 

the Site.  Table 1 shows the minimum data quality for the RFS project at the site. 

 

 DQO Step 1:  State the Problem 

Details regarding the project organization and decision-makers were presented in Section A4 of 

this QAPP.  Primary data users include DEQ and USEPA.  Background regarding the Site and 

the RFS objectives were presented in Section A5.  A summary of the project and relevant 

deadlines was presented in Section A6. 

 

DQO Step 2:  Identify the Decision 

The purpose of this step is to identify the decisions that require the collection of new 

information.  The primary goals are to identify the key questions of the study; define alternative 

actions that could result from resolution of the study questions; and combine the study questions 

and alternative actions into decision statement (USEPA, 2000c).  The primary decisions to be 

addressed during the RFS include: 



                                                                                                                                                Project Name: ORC     
                                                                                                                                       Section : A 
                                                                                                                                           Revision #:  0       
                                                                                                                                                Revision Date: 2/19/2008 
                                                                                                                                           Page 17 of 23 
 

• Determine the nature and extent of north side soil contamination; 

• Determine the nature and extent of surface water and sediment contamination in Gladys 

Creek; 

• Determine the characteristics of the physical nature of the LNAPL plume; 

• Determine the potential for MNA as a remedial alternative for site ground water; 

• Determine if off-site migration of contamination is occurring in the ground water; and  

• Determine the necessary information needed to evaluate remedial alternatives in the RFS. 

 

DQO Step 3:  Identify Inputs into the Decision 

Step 3 identifies information that is needed to support the decision statements made above and 

identifies areas that will require environmental data collection.  To adequately address the 

decision statements, the following types of inputs are needed: 

• Screen data to evaluate the migration and/or attenuation of the free phase and dissolved 

phase plume; 

• Analytical laboratory data, primarily for VOCs, SVOCs, and metals to evaluate the soil, 

ground water, surface water, and sediment; and 

• Physical and chemical properties of wastes and contaminated media. 

 

DQO Step 4:  Define the Study Boundaries 

Step 4 clarifies the characteristics that the collected environmental data are intended to represent.  

The following activities are performed to define the study boundaries:  define the population of 

interest; define the geographic area; determine the time frame to which the decision applies; 

determine the data collection time frame; define the scale of decision making; and identify any 

constraints on the data collection.  The following paragraphs address each of these items: 

 

Population of Interest 

Soil, ground water, surface water, and sediment are all media of interest for the Site.  The 

primary potential contaminates of interest in these media include VOCs, SVOCs, and metals.  
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Parameters will be reported as indicated in Tables 1, 2, and 3.  The parameter list is based on the 

Remedial Action Objectives set forth in the ROD.   

 

Geographic area 

The geographic area under consideration is the ORC Superfund Site, which is located in Cyril, 

Caddo County, Oklahoma.  Figure 2 of the QAPP provides the delineation of the property 

boundary.   

 

Time Frame 

The data collection will occur over the next two years, beginning in April 2008. 

 

Scale of Decision Making  

• Soil – Soil within the north property boundary will be addressed during the RFS. Soils 

within the south property boundary were previously addressed during the Remedial 

Action completed in 2002. 

• Ground water – Ground water will be considered on a site-wide basis. 

• Surface water and Sediment – Surface water and sediment locations will be determined at 

the time of the sampling event and will be considered on a site-wide basis.   

 

Constraints on Data Collection 

Sampling could be delayed by excessive periods of rain that would limit accessibility to certain 

locations on the Site.  Damage to monitor wells could limit accessibility to ground water.   

 

DQO Step 5:  Develop a Decision Rule 

In Step 5, a decision rule is developed that defines the conditions that would cause the decision-

maker to choose among alternative actions.  Activities involved in Step 5 include:  specify the 

statistical parameter that characterizes the population; specify an action level for the decision; 

confirm that detection limits will allow reliable comparison with the action level, and state the 

decision rule.   
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Statistical Parameters 

Different data uses will result in the potential need to examine multiple statistical parameters for 

a given media and/or location.  Depending on the end use of the data (i.e. source identification, 

determination of extent of contamination, risk assessment, etc.), any one of several statistical 

parameters could prove useful.  For example, the use of the maximum concentration of a 

constituent in a given population is useful for identification of source areas.  The difference 

between the maximum concentration of a constituent at an area boundary versus background can 

be used for definition of the extent of contamination. 

 

Action Level 

Given the multiple uses of the data, any one of several numerical values may prove useful to 

answer questions regarding the Site.  The ROD established action levels, or Remedial Action 

Objectives (RAOs), and applicable or relevant and appropriate requirements (ARARs) that the 

sampling data will be screened against.  RAOs are presented in Tables 1 through 3. 

 

Confirm Detection Limits 

To the extent that is technically feasible using routine analytical techniques, the reporting limits 

for critical parameters should meet the RAOs established for the Site.  Typical reporting limits 

for the parameters are indicated in Tables 1, 2, and 3 of this QAPP.  Matrix interference and/or 

elevated concentrations of target and non-target constituents could necessitate sample dilution to 

mitigate these effects and minimize damage to laboratory instruments.  This dilution could result 

in elevated reporting limits that are largely outside of the control of the analytical laboratory.  

Therefore, automatic data rejection will not occur should a parameter’s reporting limit exceed an 

RAO.  Instead, the magnitude of the exceedence will be considered in conjunction with the 

intended use of the data to determine its overall impact upon decision-making. 

 

Decision Rule 

Given the many objectives of the RFS, the following decision rules are appropriate for the 

project, they include: 
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• If the concentrations for a parameter are above background concentrations at the 

periphery of a given area, the extent of contamination may require further evaluation.  

Ground water, surface water, and sediment background concentrations will be determined 

using background sample locations during the RFS.  Soil background concentrations were 

determined during the 1991 RI/FS. 

• If the concentration of a parameter exceeds a RAO for a given population, further 

evaluation may be required. 

• If the concentrations for a parameter are above background concentrations, but below 

RAOs, further evaluation will not be required. 

 

DQO Step 6:  Specify Limits on Decision Error 

Step 6 quantifies performance criteria for decision rules by expressing the probability limits on 

potential errors in decision-making.  The probability limits on decision errors specify the level of 

confidence desired in making conclusions regarding the Site data.  The possibility of a decision 

study error exists due to the inherent variability in the sample collection and analysis process.  

The two main components of the “total study error” include the following: 

• Sampling Design Error – Sampling design error is influenced by the sampling design, the 

number of samples collected, and the inherent variability of the media to be sampled.  

Sampling design error occurs when the collection program is not established such that the 

variability within the media is accounted for. 

• Measurement Error – Measurement error is influenced by the sampling and analysis 

system.  Errors are introduced into the system during sample collection, handling, 

preparation, analysis, and data reduction. 

 

Two types of decision errors are common in environmental measurements.  The first type of error 

is known as a false acceptance error.  False acceptance errors occur when the data leads the end 

user to conclude that the baseline condition (for example, the Site is contaminated) is true when 

it is really false.  In contrast, false rejection errors occur when the data leads the end user to 

conclude that the baseline condition is false when it is really true.  For purposes of the RFS a 
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decision error of 5 percent (or a confidence level of 95%) for both false acceptance and false 

rejection errors has been established. 

 

Additionally, to limit impractical or infeasible sample sizes, a gray region of possible values near 

the action level where the true value is “too close to call” is selected.  It is an area where it is not 

feasible to control the false acceptance decision error to low levels since the costs of sampling 

and analysis outweigh the potential consequences of choosing the wrong course of action.  For 

the purposes of this study, the lower boundary of the gray area was selected at 80 percent of the 

action level, or RAO, and the upper boundary of the gray area was selected as the RAO. 

 

To minimize the possibility of decision errors, the components of the total study error are 

examined.  Sampling design error can be minimized by collecting a larger number of samples, or 

in the case of resource limitations, using screening technologies to focus sampling on areas of 

potential concern.  Measurement errors can be minimized by replicate analysis of the same 

sample or by selecting cleanup preparation, and analysis methods that are best suited to the Site 

matrix.  Measurement errors will be assessed by reviewing several data quality indicators (DQIs) 

including precision, accuracy, representativeness, completeness, and comparability. 

 

Measurement Quality Objectives 

The overall objective of the QAPP is to establish QA criteria for project activities so that the data 

generated are scientifically valid and usable for the project objectives.  To support this overall 

objective, the following management objectives have been established for the investigation: 

• Sample analysis will be completed in accordance with the methods, or equivalent 

procedures, listed in Table 5 to provide supportable results. 

• Parameters will be reported as indicated on Tables 1, 2, and 3.  The parameter list is 

based upon the RAOs set forth in the ROD.   

• Data will be evaluated for achievement of method-specific QA/QC criteria.  Data 

qualifiers, when appropriate, will be added to the data in accordance with the Contract 

Laboratory Program National Functional Guidelines for Organic Data Review (NFGO) 

USEPA, 1996b.  Data that is rejected during validation due to problems with analytical 
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quality or significant matrix-related interference will not be usable for purposes of the 

RFS. 

• Data will be reported in units consistent with environmental engineering, geologic, 

hydrogeologic, and analytical laboratory standards applicable for the data being collected.   

 

A8.  Special Training Requirements/Certification 

All sampling team members will meet the requirements set forth in the DEQ Quality 

Management Plan for employment in their various positions.  Sampling team membership will be 

limited to the following positions: Environmental Programs Specialist (all levels); Environmental 

Engineer (all levels).  All DEQ sampling team members will have the OSHA CFR 1910.120, 40-

hour Hazardous Waste Operations and Emergency Response (HAZWOPER) training and will 

receive the HAZWOPER 8-hour refresher training as needed.  Additionally, the ORC project 

manager and sampling team leader will be required to have attended the EPA Sampling for 

Hazardous Materials or RCRA Sampling Procedures training course.   

 

A9. Documentation and Records 

The DQO planning process will be utilized throughout the project.  A field logbook will be 

maintained for all procedures conducted onsite.  The following information will be recorded in 

the field logbook: weather conditions; sample identification number; date and time of sample 

collection; sample description (e.g., color, turbidity, composition etc.); location of sample; 

physical and chemical properties of the sample as appropriate (e.g., field pH, conductivity, 

temperature readings etc.); sampler’s initials; number and description of any photographs taken; 

and any changes made in the field which differ from the approved FSP.  The field logbook will 

be kept in the Site’s permanent DEQ file.   

 

The most current version of this QAPP will be maintained by DEQ and distributed to parties on 

the distribution list if there are revisions.  The revision number and date appearing in the header 

of the document may readily identify revisions to the QAPP.   
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Information pertaining to the analytical laboratory documentation, record keeping, and narratives 

will be provided in the laboratory Quality Assurance Plans (QAPs) or is outlined in the 

Statements of Work for the CLP laboratories.  QAPs for the ESB/CLP and SEL (Reference 3) are 

maintained at those facilities.  The minimum data anticipated for the laboratory data package are 

the sample and QC results associated with the analysis.   

 

When all sample analyses have been received from the SEL, ESB/CLP, or Ana-Lab and the data 

have been validated, verified and interpreted, a memorandum on the sampling event will be 

written by the sampling team leader under the supervision of the ORC project manager.  This 

memorandum will include: a detailed discussion of the results of the analytical data; a Site map 

indicating the areas of contamination as determined analytically; tables displaying the analytical 

results matched to their sample points; copies of any photographs taken during that sampling 

event; any changes from the FSP that were made in the field; a summary of what the data 

collected indicates; all references cited in the report; the laboratory data; and any 

recommendations.  Logbook data that provides additional clarification will be tabulated and 

included with the memorandum.  These memoranda will be submitted to EPA for review and 

discussion.  Copies of all Site documents will be kept in the Site’s permanent DEQ file.  All 

DEQ files are open for public inspection during regular office hours.  
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GROUP B. – MEASUREMENT/DATA ACQUISITION 

If possible, all samples will be collected during five weeks depending on the availability 

of personnel or unforeseen circumstances such as adverse weather conditions.  The media 

to be sampled are soil, ground water, surface water, and sediment.  The SEL, ESB/CLP, 

or Ana-Lab will be utilized for the analyses of all samples collected by the sampling 

team. 

 

B1. Sampling Process Design 

The purpose of the sampling is to ensure that the analytical data is legally defensible and 

that it can be used confidently in the decision making process.  The objectives of the 

project are to: quantify the nature and extent of north side soil contamination; quantify the 

nature and extent of surface water and sediment contamination in Gladys Creek; 

characterize the physical nature of the LNAPL plume; determine the potential for MNA 

as a remedial alternative for site ground water; evaluate if off-site migration of 

contamination is occurring in the ground water; obtain information necessary to evaluate 

remedial alternatives in the RFS; develop and evaluate cleanup alternatives; and develop 

cost estimates for the remedial action.  Specific activities comprising the sampling will 

consist of soil, ground water, surface water, and sediment sampling.  Specific sampling 

areas were selected using judgmental sampling based on knowledge of past Site 

operations and historical data to correlate with known areas of contamination. 

  

The DEQ will sample:  

• Sixty-six locations on the north property for surface soil 

• Fifteen locations on the north property for subsurface soil 

• Twenty-four wells to establish a site-wide baseline for ground water 

contamination  

• Six wells semi-annually for containment monitoring   

• Thirteen wells on a semi-annual basis for MNA monitoring  

• Quarterly monitoring of forty-two LNAPL wells  
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• Gladys Creek surface water and sediment will be sampled (Site sample locations 

will be determined at the time of sampling)  

• Creek sampling will consist of about ten surface water samples and ten sediment 

samples. 

 

MNA monitoring parameters include:  

Field Parameters Laboratory Parameters 

PH VOC, SVOC 

Conductivity Iron (total) 

Temperature Nitrate 

Dissolved Oxygen Nitrite 

Oxidation-Reduction Potential Sulfate 

Ferrous Iron (individual test kit) Manganese 

Hydrogen Sulfide (individual test kit) Alkalinity 

Turbidity   Dissolved Methane 

 Metals 

 

B2. Sampling Methods Requirements 

All sampling procedures will follow the LPD Site Assessment Unit QAPP (Reference 4) 

or EPA compendia and similar publications including: Sampling for Hazardous Materials 

Procedures (Reference 5); CLP Guidance for Field Samplers; Compendium of ERT 

Sampling Equipment Decontamination SOP #2006; DEQ Field Logbooks SOP-1; and 

DEQ Field Instruments SOP-2.  Surface soil sampling will be consistent with the 

following procedures: Compendium of ERT Soil Sampling SOP #2012 and DEQ 

Subsurface Soil and Bedrock Sampling SOP-4.  Surface water sampling will be 

consistent with the following procedures: Compendium of ERT Surface Water Sampling 

SOP #2013 and DEQ Surface Water Sampling SOP-5.  Sediment sampling will follow 

the Compendium of ERT Sediment Sampling SOP #2016.  Ground water well 
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installation will be consistent with the following procedures: Compendium of ERT Well 

Development SOP #2044 and Compendium of ERT Monitoring Well Installation SOP 

#2048.  Ground water sampling will be consistent with the following procedures: 

Compendium of ERT Ground Water Sampling SOP #2007; Compendium of ERT Water 

Level Measurement SOP #2043; and DEQ Monitoring Well Sampling with a Low-Flow 

Peristaltic Pump SOP-7.  All SOPs are included in Appendix B in the RFS Field 

Sampling Plan (Reference 6). 

 

If possible, all samples will be collected during a five week time period depending on the 

availability of personnel or unforeseen circumstances such as adverse weather conditions.  

In the case of adverse weather conditions, sampling will be suspended until conditions are 

deemed favorable.  If the adverse weather conditions persist, sampling will be suspended 

for the day, the samples on hand will be transported or shipped to the laboratory, and 

sampling will resume the following day if weather conditions have improved.  Samples 

will be shipped or delivered to the laboratory at the end of each sampling day. 

 

The DEQ has a decontamination (decon) area that has been established at the Oklahoma 

City office for the decontamination of personal protective equipment (PPE) and 

disposable sampling equipment.  Reusable sampling equipment, such as spoons, bowls, 

and ground water equipment, will be decontaminated in the field following the 

Compendium of ERT Sampling Equipment Decontamination SOP #2006 (Reference 6).  

While in the decon area, disposable PPE and sampling equipment will be collected, 

double bagged, and disposed of at DEQ Headquarters in Oklahoma City.  While in the 

decon area, exposed skin will be washed with soap and water.  In an emergency, the 

primary concern is to prevent the loss of life or severe injury to site personnel.  If 

immediate medical treatment is required to save a life, decontamination will be delayed 

until the victim is stabilized. 

 



                                                                                                                                Project Name: ORC     
                                                                                                              Section: B  
                                                                                                                   Revision #:  0       
                                                                                                                                    Revision Date: 2/19/2008 
                                                                                                                   Page 4 of 20       
                                                         

 

Sample containers that have been cleaned and certified in accordance with SEL or 

ESB/CLP quality parameters will be used for each sampling event.  The containers will 

then be transferred to the sampling vehicle where they will be secured until use. 

 

Samples from ground water monitoring wells will be collected only after verifying that 

purging has been successfully completed.  This will be accomplished by measuring 

temperature, pH, and conductivity of the water as described in the Compendium of ERT 

Ground Water Sampling Procedures SOP #2007 (Reference 6).  Samples will be 

collected and analyzed for VOCs, SVOCs, metals, and appropriate MNA parameters.  

 

If problems are encountered during sampling the project manager will be responsible for 

initiating corrective actions. Corrective action for field measurement may include: 

• Repeat the measurement to check the error 

• Check for all proper adjustments for ambient conditions such as temperature 

• Check the batteries 

• Check the calibration 

• Replace the instrument or measurement device 

 

Corrective action for sampling procedures may include: 

• Evaluating and amending sampling procedures 

• Resampling 

 

B3. Sample Handling and Custody Requirements 

A waterproof field notebook will be maintained and each sample will be entered in the 

notebook with waterproof ink.  Specific information for each entry will include: weather 

conditions; sample identification number; date and time collected; location of sample; 

appearance of sample; field pH, conductivity and temperature; sampler’s initials; number 
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and description of any photographs taken; and any changes made in the field that differ 

from the FSP. 

 

All samples will be placed in sample containers that have been cleaned and prepared by 

the SEL or appropriate vendor.  The sampling team leader will assign a number to each 

planned sample and labels with the individual numbers will be attached to each sample 

container prior to entering the field.  As samples are taken, the labeled containers will be 

bagged and placed in a sample cooler and preserved with ice to 4 degrees C.  Each sample 

will be entered on the Chain-of-Custody Record (Reference 7) and Sample Log-in form 

(Reference 8) as it is placed in the cooler.  When needed Forms II Lite Software will be 

used to generate appropriate documentation (COCs, sample labels, sample tags, etc.). 

 

A sample will be considered in an individual’s custody if the sample is in an individual’s 

possession or view, the sample was in possession and locked up or sealed, or the sample 

is in a secured area. Chain-of-Custody Records will be maintained at all times.  The DEQ 

sampling personnel delivering the samples will sign and date the Chain-of-Custody 

Records when they relinquish the samples to SEL personnel or appropriate shipping 

company personnel.  When not in the immediate presence of DEQ personnel, the samples 

will be locked inside the sampling vehicle and DEQ personnel will maintain the key.  The 

samples will be delivered directly to the SEL by the sampling team leader or a designated 

sampling team member on the day of the sampling event.  In the event that SEL personnel 

are not available to receive the samples, all containers will be stored in an SEL 

refrigerator designated for the Land Protection Division, DEQ.  In the event that the Ana-

Lab or ESB/CLP laboratory is utilized the samples will be shipped via appropriate carrier 

to the laboratory on the same day as the sampling event.   

 

B4. Analytical Methods Requirements 

The DEQ QA/QC samples collected during this phase will be analyzed for VOCs, 

SVOCs, and metals (see Tables 1, 2, and 3).  Media to be sampled throughout the 
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sampling project include ground water, surface water, soil, and sediment.  The samples 

will be analyzed in accordance with the SEL, ESB/CLP, and Ana-Lab QAP.  Due to the 

use of multiple laboratories, the analytical method and/or reporting limit may not be 

identical for each compound class.    

 

The laboratories QAPs contain information regarding analytical equipment, maintenance, 

and calibration for analyses performed using these methods.  In addition, the laboratory 

QAPs detail corrective actions that are to be taken in the event of QC failures.  If a 

condition in the laboratory is discovered which compromises analytical data, the 

laboratory will contact the appropriate party (USEPA or DEQ depending upon which 

party has oversight for laboratory activities) as soon as practicable.  The laboratory QA 

officer and appropriate project managers will address the situation as soon as practicable.  

Any action taken will be recorded and eventually included in the data submittal.   

 

Samples will be analyzed in accordance with the procedures in EPA’s Test Methods for 

Evaluating Solid Waste, Physical and Chemical Methods, SW-846, Final Update III as 

amended (SW-846)(USEPA, 1997b) and Methods for Chemical Analysis of Water and 

Wastes (EPA 600 Methods) (USEPA, 1983), where applicable.  ESB/CLP will utilize the 

Multi-Media, Multi-Concentration, Organic Analytical Service for Superfund (ILM04.3) 

(Reference 9) and Multi-Media, Multi-Concentration, Inorganic Analytical Service for 

Superfund (OLM05.3) (Reference 10) for analytical data reporting.  Ana-Lab will utilize 

the Dissolved Methane Test Methods, RSK 175, for analytical data reporting (Reference 

11). Key COCs for this project are listed in Tables 2 through 4. 

  

To assess whether QA objectives have been achieved, the following Data Quality 

Indicators (DQIs) will be considered:  precision, accuracy, representativeness, 

comparability, and completeness.  To monitor the quality of field sampling techniques 

and potential sample transport anomalies, QC samples (including trip blanks, equipment 

rinsate blanks, field blanks, matrix spike/matrix spike duplicates and field duplicate 
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samples) will be submitted with the samples collected in the field.  Discussion of 

laboratory QC samples and procedures are presented in the laboratory QAPs.  

 

B5. Quality Control Requirements 

To assess whether QA objectives for this project have been achieved, the following data 

quality indicators will be considered: precision, accuracy, representativeness, 

comparability, and completeness. To monitor the quality of field sampling techniques and 

potential sample transport anomalies, QC samples (including trip blanks, field blanks, 

matrix spike/matrix spike duplicates [MS/MSD], and field duplicate samples) will be 

submitted with the samples collected in the field. The combined laboratory and field QC 

procedures will provide an adequate database for evaluation of analytical data. Discussion 

of laboratory QC samples (blanks, surrogates, and laboratory control samples [LCS]) and 

procedures are presented in the laboratory QAPs. Data will be evaluated for achievement 

of any method-specific QA/QC criteria. Data qualifiers, when appropriate, will be added 

to the data in accordance with USEPA’s NFGO and NFGI. 

 

Precision is the level of agreement among individual measurements of the same chemical 

or physical property. During the data validation process, precision is expressed in terms 

of relative percent difference (RPD). Chemical concentration data obtained from the 

analysis of field duplicate, laboratory duplicate, MSD, and/or laboratory control sample 

duplicate (LCSD) samples will be compared to evaluate analytical precision.  A 

measurement of precision will be conducted.   

 

Perfect precision would be indicated by a RPD of zero percent. In general, RPD values 

less than 20 percent for water and 35 percent for soil indicate adequate precision for a 

given analysis. However, the CLP Statements of Work have RPD limits established in 

each method. For analysis other than CLP, most laboratories establish QC limits at the 

approximate 99 percent confidence interval using historical data sets. For samples having 

low chemical concentrations (less than five times the requested reporting limit), a 
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sensitivity test is conducted. If the difference in duplicate sample analytical results is less 

than one times the reporting limit for water or two times the reporting limit for soil, the 

sensitivity test is passed, and analytical data for samples having low chemical 

concentrations are considered acceptable.  

 

Laboratory Control Sample/Laboratory Control Sample Duplicate 

Certain USEPA methods require the analysis of a LCS in each analytical batch, up to a 

maximum of 20 samples. For the LCS, an interference-free matrix is spiked with known 

concentrations of target constituents and analyzed. In addition, while not required by the 

methodology, some laboratories analyze a duplicate preparation of the LCS (called the 

LCSD). The intent is to measure analytical accuracy and precision of the method in the 

absence of sample matrix effects. When provided, the results of the LCS/LCSD will be 

utilized to assess the precision of the preparation and analysis methods. 

 

MS/MSD Samples 

MS and MSD analytical results will be utilized to assess the accuracy and precision of the 

laboratory analytical results in the presence of any potential sample matrix interference. 

The laboratory will spike the MS and MSD samples with known concentrations of target 

analytes prior to analysis. As a measure of precision, results of the MS and MSD are 

compared to each other to determine the RPD. The project goal is to collect a minimum 

of five percent MS and MSD samples during the sampling event with emphasis on 

collecting MS/MSDs for each unique matrix. The laboratory will spike the MS and MSD 

samples with known concentrations of target analytes prior to analysis.  As a measure of 

precision, results of the MS and MSD are compared to each other to determine the RPD.  

Laboratory methodology generally requires the analysis of a MS/MSD pair in each 

analytical batch, up to a maximum of 20 samples.  The maximum RPD between the MS 

and MSD is typically 20 percent for aqueous samples and 35 percent for soil samples.  

However, USEPA methodology allows for statistical determination of the control limits 

on a parameter-specific basis.   
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Any RPD outside of control limits for the MS/MSD requires evaluation by the lab.  At a 

minimum, calculations should be checked for errors and corrected when necessary.  If no 

calculation errors occurred, instrument performance should be verified.  If an instrument 

problem is found, it should be corrected and the samples reanalyzed. If no instrument 

problem is found, then the magnitude of the result from control limits should be 

evaluated.  Significant deviance from control limits (i.e. RPDs that exceed control limits 

by more than 25 percent) may necessitate reanalysis.  However, if the corresponding RPD 

for the LCS/LCSD sample is within control limits, such reanalysis is not necessary and 

the exceedence may be attributable to sample inhomogeneity and/or matrix interference.  

In some instances, the corrective action will involve flagging the data during data 

validation.   

 

Laboratory Duplicate Samples 

For samples analyzed using the CLP Inorganic Statement of Work, the methodology calls 

for analysis of an MS and laboratory duplicate. In these instances, samples are collected 

in triplicate volume and designated as field sample, MS, and laboratory duplicate 

samples. The laboratory will analyze the field sample and duplicate sample using the 

same preparation and analytical techniques. To assess precision, the results of the field 

sample and duplicate are compared. The project goal is to collect a minimum of five 

percent laboratory duplicate samples during the sampling event with emphasis on 

collecting laboratory duplicates for each unique matrix. When required by the 

methodology, laboratory duplicates are generally analyzed in each analytical batch, up to 

a maximum of 20 samples.  The maximum RPD between the sample and duplicate is 

typically 20 percent for aqueous samples and 35 percent for soil samples.  However, 

USEPA methodology allows for statistical determination of the control limits on a 

parameter-specific basis. 

 

Any RPD outside of control limits for the laboratory duplicate requires evaluation by the 

laboratory.  At a minimum, calculations should be checked for errors and corrected when 
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necessary.  If no calculation errors occurred, instrument performance should be verified.  

If an instrument problem is found, it should be corrected and the samples reanalyzed. If 

no instrument problem is found, then the magnitude of the result from control limits 

should be evaluated.  Significant deviance from control limits (i.e. RPDs that exceed 

control limits by more than 25 percent) may necessitate reanalysis.  However, if the 

corresponding RPD for the LCS/LCSD and/or MS/MSD sample is within control limits, 

such reanalysis is not necessary and the exceedence may be attributable to sample 

inhomogeneity and/or matrix interference.  In some instances, the corrective action will 

involve flagging the data during data validation.   

 

Field Duplicate Samples 

Field duplicate sample results will indicate the precision and reproducibility of sample 

collection and analytical results.  A field duplicate sample is obtained from a single 

sample that is split into two similar portions to produce two samples.  The project goal is 

to collect a minimum of 10 percent duplicate samples during the sampling event.  The 

field duplicate samples will be collected in the same manner and analyzed for the same 

parameters as field samples from the same location.  For purpose of review, the 

maximum allowable RPD for field duplicate samples is set at 20 percent for aqueous 

samples and 35 percent for soil samples.  Results less than five times the reporting limit 

will be compared using a sensitivity test.   

 

It should be noted that field duplicate samples are expected to have greater variability 

than laboratory duplicates.  Any RPD outside of control limits for the field duplicate 

requires evaluation.  The sample collection method should be verified to determine likely 

sources of sample inhomogeneity.  Additionally, the RPD calculations should be checked 

for errors and corrected when necessary.  If no calculation errors occurred, then the 

laboratory should be contacted and requested to verify their results.  Additionally, any 

information the laboratory can give regarding apparent homogeneity of the sample within 

the sample container should be obtained.  If analytical holding times have not been 
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exceeded and sufficient sample volume remains, it may be beneficial to have the 

laboratory repeat the sample analysis in instances where the field duplicate RPD is 

significantly outside of control limits (i.e. RPDs that exceed control limits by more than 

50 percent).  If the corresponding RPD for the LCS/LCSD and/or MS/MSD samples are 

within control limits, the field duplicate failure may be attributable to sample 

inhomogeneity.  In some instances, the corrective action will involve flagging the data 

during data validation or rejection of the results for the original and duplicate sample. 

 

Accuracy 

Accuracy measures the bias of a measurement system and may be defined as the degree of 

agreement between a measurement and its accepted or true value. The accuracy of 

chemical results is assessed by examining the results of spike recovery and blank 

samples. 

 

Blank Samples 

Blank (laboratory, field, equipment rinsate, and trip) results are used to evaluate whether 

field or laboratory handling may have contaminated samples and adversely impacted 

analytical accuracy. The results of these analyses allow an evaluation of whether 

detections may represent chemicals introduced into the samples during handling, sample 

shipment, or analytical preparation and analysis.  

 

Blanks are expected to have no detections of target constituents.  Any blank detection that 

exceeds the constituent’s reporting limit requires corrective action to determine the 

apparent source of contamination and/or reanalysis of the blank to confirm the detection.  

Detections between the method detection limit (MDL) and reporting limit do not require 

corrective action.  Results in field samples that are less than five times the corresponding 

contaminated blank value are generally considered false positive and flagged accordingly 

during data validation.  Instances of gross contamination (i.e. blank detections exceed 
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applicable screening levels) may require reanalysis and/or resampling if the 

corresponding field samples have similar detections.   

 

Method Blanks: USEPA methodology generally requires the analysis of a method blank 

sample in each analytical batch, up to 20 samples. For the method blank, a clean matrix is 

prepared and analyzed in the same manner as the field samples. Any detection in the 

method blank indicates potential laboratory contamination of the associated field samples 

in the analytical batch. 

 

Trip Blanks : Trip blanks are utilized for samples planned for VOC analysis. The 

laboratory prepares trip blanks and sends them to the field along with the containers for 

sample collection. They are utilized to determine if any VOCs diffused through the 

sample container septum due to site, shipping, or laboratory conditions; thereby, causing 

cross-contamination of samples. One trip blank will be included in each cooler that 

contains samples for VOC analysis. 

 

Rinsate Blanks: Equipment rinsate blanks are collected to determine if any cross-

contamination between samples occurred due to insufficient decontamination of sampling 

equipment. If disposable sampling equipment is not used, then an equipment rinsate will 

be obtained by rinsing decontaminated sampling equipment with deionized water and 

collecting the resulting rinsate for analysis of the same analytical parameters as the 

previous samples.  One soil equipment rinsate blank, if necessary, will be collected per 

day or every twenty samples, whichever is more frequent during sampling.    
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Field Blanks: Field blanks for VOC samples will be prepared in the field on a daily basis 

by sampling personnel to assess the ambient conditions under which the samples were 

collected.  Field blanks will be prepared by pouring deionized water directly into the 

VOC sample containers.  The field blanks will be submitted to the laboratory for VOC 

analysis.   

 

Spike Recovery Studies:  Spike recovery studies (surrogates, LCS/LCSD, and 

MS/MSD) results are used to evaluate the ability of the laboratory to recover constituents 

that are intentionally spiked into the samples. Accuracy of spiked (LCS/LCSD, 

surrogates, and MS/MSD) samples is expressed as the percent recovery (REC).  Perfect 

accuracy is defined as 100 percent recovery. In general, REC values from 70 to 130 

percent indicate adequate accuracy for a given analysis. However, the CLP Statements of 

Work have REC limits established in each method. For analysis other than CLP, most 

laboratories establish QC limits at the approximate 99 percent confidence interval using 

historical data sets. It should also be recognized that not all constituents are capable or 

recovering within this range. An elevated REC indicates high sensitivity or high bias in 

detecting a compound; therefore, non-detect results would be considered reliable. A low 

REC indicates a low sensitivity or low bias in detecting a compound, which leaves the 

possibility of false negative results.  

 

Surrogates: Surrogates are added to each sample that undergoes organic analyses. 

Surrogates are compounds that are not normally found in environmental samples that are 

added (spiked) into field and QC samples and analyzed for REC.  Surrogates are utilized 

to give an indication of the analytical accuracy of the preparation and analysis method on 

a per sample basis.  In general, REC values from 70 to 130 percent indicate adequate 

accuracy for a given analysis.  However, USEPA methodology allows for statistical 

determination of the control limits on a parameter-specific basis.   
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Any surrogate REC outside of control limits requires evaluation by the laboratory.  At a 

minimum, calculations should be checked for errors and corrected when necessary.  If no 

calculation errors occurred, instrument performance should be verified.  If an instrument 

problem is found, it should be corrected and the samples reanalyzed.  If no instrument 

problem is found, then the sample should be re-extracted and reanalyzed, as applicable, 

according to method requirements.  If the REC is still outside of control limits upon 

reanalysis, the data should be considered estimated.  In some instances, the corrective 

action will involve flagging the data during data validation.   

 

LCS/LCSD: As a measure of accuracy, the results of these two portions are compared 

against the known analyte concentrations in the spike to determine REC. The purpose of 

the LCS/LCSD is to determine the performance of the laboratory with respect to analyte 

recovery, independent of field sample matrix interference.  In general, REC values from 

70 to 130 percent for organic analyses and 80 to 120 percent for inorganic analyses 

indicate adequate accuracy for a given analysis.  However, USEPA methodology allows 

for statistical determination of the control limits on a parameter-specific basis. 

 

Any LCS and LCSD REC outside of control limits require evaluation by the laboratory.  

At a minimum, calculations should be checked for errors and corrected when necessary.  

If no calculation errors occurred, instrument performance should be verified.  If an 

instrument problem is found, it should be corrected and the samples reanalyzed.  If no 

instrument problem is found, then the corresponding REC for the MS/MSD should be 

examined.  If the problem is limited to the LCS or LCSD and MS/MSD results are 

acceptable, then the problem is likely limited to only that sample and further corrective 

action would not be required.  In some instances, the corrective action will involve 

flagging the data during data validation.   

 

MS/MSD: As a measure of accuracy, the results of the MS and MSD are compared 

against the known analyte concentrations to determine REC. The purpose of the 



                                                                                                                                Project Name: ORC     
                                                                                                              Section: B  
                                                                                                                   Revision #:  0       
                                                                                                                                    Revision Date: 2/19/2008 
                                                                                                                   Page 15 of 20       
                                                         

 

MS/MSD is to determine analytical performance in the presence of any sample matrix 

interference.  In general, REC values from 70 to 130 percent for organic analyses and 80 

to 120 percent for inorganic analyses indicate adequate accuracy for a given analysis.  

However, USEPA methodology allows for statistical determination of the control limits 

on a parameter-specific basis.   

 

Any MS or MSD REC outside of control limits requires evaluation by the laboratory.  At 

a minimum, the data should be compared to the corresponding LCS/LCSD.  If the 

problem is limited to the MS/MSD, the problem is likely attributable to sample matrix 

interference that is largely outside of the control of the laboratory.  Additionally, 

calculations should be checked for errors and corrected when necessary.  If no calculation 

errors occurred, instrument performance should be verified.  If an instrument problem is 

found, it should be corrected and the samples reanalyzed.  Depending upon the number 

and magnitude of compounds with MS and/or MSD REC failures, corrective action may 

include reanalysis of the MS and/or MSD or re-extraction and reanalysis of all samples 

within the batch.  In some instances, the corrective action will involve flagging the data 

during data validation.   

 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 

represents a characteristic of a population, parameter variations at a sampling point, or an 

environmental condition. 

 

The representativeness of the data will be determined by: 

• Qualitative comparison of actual sampling procedures to those presented in the 

Site Field Sampling Plan (FSP). 

• Quantitative comparison of analytical results for field duplicates and/or field splits 

to determine parameter variation at a sampling point. 
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• Invalidating nonrepresentative data or identifying data to be classified as 

questionable through qualitative or quantitative data validation procedures. 

 

Nonrepresentative or questionable data is data that does not accurately reflect site 

conditions.  If data is determined to be nonrepresentative, it will not be used in 

subsequent data reduction, validation, and site characterization.  If a critical data point or 

parameter is determined to be nonrepresentative, the project manager will carefully assess 

the need for additional data collection.   

 

Completeness 

Completeness defines the percentage of measurements judged to be valid measurements.  

Completeness is assessed for both field and laboratory activities.   

 

Field Completeness 

Field completeness is assessed by comparing the number of samples collected to the 

number of samples planned for collection, as follows: 

      Number of samples collected     X 100 
           Field Completeness   =  Number of samples planned 
  

The field completeness goal for this project is 90 percent.  If field completeness falls 

below 90 percent, the need for additional data collection to meet project objectives will 

be carefully assessed by the project manager.   

 

Laboratory Completeness 

Laboratory completeness is assessed by comparing the number of valid sample results to 

the total number of sample results, as follows: 

 Number of valid results     X 100 
  % Laboratory Completeness   =         Total number of results 
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The laboratory completeness goal for this project is 95 percent.  If laboratory 

completeness falls below 95 percent for a critical parameter or sampling location, the 

need for additional data collection will be carefully assessed by the project manager. 

 

Comparability 

Comparability is a qualitative parameter used to express the confidence with which one 

data set may be compared to another. To produce comparable data, the units specified for 

analytical results obtained during the field investigations will be consistent throughout 

this project and standardized analytical methods will be utilized for each parameter.  

 

B6. Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

The pH meter, temperature/conductivity meter, Oxygen Reduction Potential (ORP) meter, 

Dissolved Oxygen (DO), turbidity meter, Photo-Ionization Detector (PID), water level 

indicator and oil/water interface probe will be inspected and tested three to five days prior 

to field use to verify instrument accuracy and reliability.  Malfunctioning equipment will 

be replaced or repaired and recalibrated as necessary preceding field use.   

 

B7. Instrument Calibration and Frequency 

The sampling team leader will be responsible for ensuring that the sampling equipment, 

sample containers, and pH, temperature/conductivity/ORP/DO monitoring equipment 

calibrations meet the requirements for the project.  Prior to each sampling event, the field 

pH, temperature/conductivity, turbidity meter, and ORP/DO monitoring equipment will 

be maintained and recalibrated in accordance with the manufacturers’ instructions.  This 

task will be performed by the sampling team leader.  All field calibrations will be 

recorded in the field logbook.  The monitoring equipment will be decontaminated after 

each use.  No equipment rinsate samples will be submitted for laboratory analyses. 
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B8. Inspection/Acceptance Requirements for Supplies and Consumables 

As part of the field mobilization, the following sampling equipment items may be 

obtained, inspected, and located in the sampling team vehicle by the sampling team leader 

or designated sampling team members: 

Sampling Equipment 

Logbook and Waterproof Marker Nitrile Gloves 

Disposable/Dedicated Bailers Deionized Water 

Sample Containers Alconox Detergent 

Plastic Zip Lock Bags Plastic Sheeting 

Sample Coolers Fishing Line and Hook 

pH Meter Chain-of-Custody Forms 

Temperature/Conductivity Meter Paper Towels 

DO Meter Nylon Rope 

Oil/Water Interface Probe 5-gallon Buckets 

Shovel Sampling Beakers 

Stainless Steel Scoops/Trowels Stainless Steel Bowls 

ORP Meter Low-flow Pump 

Turbidity Meter Disposable/Dedicated Tubing 

Hydrogen Sulfide Test Kit Ferrous Iron Test Kit 

Digital Camera Photo-ionization Detector (PID) 

 

All supplies and consumables will be inspected for usability prior to the field work.   

                                         

B9. Data Acquisition Requirements (Non-direct Measurements) 

Data from the sampling will be compared to RAOs, current MCLs, and/or previous data 

collected during the RA.  This will allow consistency in decision making for the Site. 
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B10. Data Management 

The project manager has the overall responsibility for data management.  These data 

management activities include record keeping/tracking, document control systems, and 

data handling to process, compile, analyze and transmit data.  Day-to-day oversight of 

sampling activities, laboratory activities, and data tracking and receipt will be the 

responsibility of the project manager.  All project team members are responsible for 

handling data in a manner consistent with standard procedures which includes 

information pertaining to field logbooks, photographs, sample numbering, sample 

documentation, laboratory assignments, documentation (cooler/shipping documentation 

and filing system), and corrections to documentation.  

 

After each sampling event, reports in the form of memoranda will be organized and 

prepared in a comprehensive format by the sampling team leader or his designated 

representative under the supervision of the ORC project manager.  The memoranda will 

be shared with the EPA for review.   Master copies of all printed documents, memoranda, 

laboratory analysis data, and correspondence will be maintained in the ORC RFS subfile 

of the ORC Superfund Site Project master file system.  Filing may be further subdivided 

for convenient retrieval and storage.  All master computer disks containing DEQ QA/QC 

sampling and analysis information will be stored in a designated computer disk subfile of 

the ORC Superfund Site Project master computer disk file.  All files relating to the DEQ 

RFS Field Sampling Plan for soil, ground water, surface water, and sediment sampling 

will be maintained at the DEQ central office located at 707 North Robinson Street, 

Oklahoma City, Oklahoma. 

 
Analytical data reduction, review, reporting, and storage requirements are outlined in the 

contract laboratory QAPs.  Checklists and standard forms are provided in the laboratory 

QAP and/or standard operating procedures for laboratory activities.  The laboratory will 

provide an electronic deliverable of the data in an Excel spreadsheet or Access database 

format.  In general, this electronic deliverable should contain the following information: 
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Electronic Deliverable Contents 

Laboratory Identification Number Sample Analysis Date 

Sample Delivery Group Number Analytical Result 

Sample Name Units of Measure 

Sample Collection Date Method Detection Limit 

Sample Matrix Reporting Limit 

Sample Collection Depths, if applicable Laboratory Qualifier(s) 

Analytical Method Code Dilution Factor 

Analysis Type Moisture Content 

Parameter Name QC Batch Number 

Sample Preparation or Extraction Date, if applicable  
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GROUP C – ASSESSMENT AND OVERSIGHT 

Under the supervision of the ORC project manager, the sampling team leader will oversee 

all aspects of the DEQ QA/QC planning, sampling, reporting, and, as necessary, 

corrective action. 

 

C1. Assessments and Response Actions 

All planning documents, reports, and memoranda summarizing sampling and analytical 

results and interpretations will be reviewed and assessed by the sampling team leader and 

ORC project manager who will make any necessary changes.  Analytical results returned 

by the laboratory after a sampling event will also be reviewed by the sampling team 

leader and ORC project manager for the purpose of identifying and reporting significant 

issues.  If issues arise, the sampling team leader will notify the ORC project manager and 

the laboratory project manager to begin resolving the issues through the validation 

process.  Data will be shared through verbal, written and electronic means.  The sampling 

team leader will submit all documents to the ORC project manager for approval prior to 

distribution.   

 

The sampling team leader has the authority to assess the abilities and schedules of the 

sampling team and replace and/or rotate members as needed.  The sampling team leader 

has the authority to make changes from the FSP if field conditions warrant change.  The 

sampling team leader has the responsibility to note in the field logbook any changes made 

in the written plans and ensure that the information is included in the subsequent report.  

The sampling team leader has the authority to delegate responsibility to the sampling 

team.   The sampling team leader is supervised by the ORC project manager. 

 

Laboratory Performance and System Audits 

Audits/reviews of laboratory activities may be performed to evaluate the execution of 

sample identification, sample control, COC procedures, sample tracking, sample storage, 

and sample analysis procedures. The evaluation is based on the extent to which the 
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applicable procedures defined in this QAPP and the laboratory QAPs are followed. The 

person conducting the audit/review will be a senior technical reviewer familiar with 

technical, procedural, and QC requirements governing laboratory activities.  

 

At this time it is not planned to submit blind performance evaluation (PE) samples to the 

analytical laboratory for analysis. Each laboratory conducts PE sample analysis as part of 

its program certification requirements. Therefore, an independent PE effort was not 

deemed necessary at this time. 

 

C2. Reports to Management 

The sampling team leader will make verbal reports on the status of each sampling event 

to the ORC project manager as sampling progresses.   Verbal and written communication 

between the sampling team leader and the ORC project manager will be on a continuing 

basis throughout the project.  Verbal, written, and electronic communication and 

reporting between the DEQ and EPA project managers will also be conducted as 

necessary on a continuing basis.  Appropriate planning documents will be submitted to 

the EPA for approval prior to the commencement of sampling.   Memoranda on analytical 

results and interpretation will be submitted to the ORC project leader and to EPA project 

manager by the sampling team leader.  

 

Laboratory Reports 

At a minimum, laboratories are expected to provide a data package that includes the 

following information:  

• Field sample name and associated laboratory number 

• Results for each target analyte with appropriate units 

• Reporting limits for each compound 

• Results of QC sample analysis 

• Association of samples with field samples 
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GROUP D—DATA VALIDATION AND USABILITY 

  

D1.  DATA REVIEW, VALIDATION, AND VERIFICATION REQU IREMENTS 

Section B provided a discussion of the data quality indicators (precision, accuracy, 

representativeness, comparability, and completeness) that will be evaluated as part of the 

data review. The quality of the laboratory results will be assessed through evaluation of 

the results of the submitted QA/QC samples (trip blanks, field duplicates, MS/MSDs, 

etc.) and laboratory internal QA/QC samples (blanks, surrogates, duplicates, laboratory 

control samples, etc.). Data validation will include a review of any method-specific 

QA/QC criteria. Data qualifiers, when appropriate, will be added to the data in 

accordance with USEPA’s NFGO and NFGI. A brief summary is presented in the 

following paragraphs.   

 

Analytical Precision 

Precision will be evaluated by calculating the RPD for field duplicates and MS/MSD 

samples. RPD criteria outside of QC limits may result in qualification of data as 

estimated (J). Data will not be qualified solely based on RPD criteria not being met. 

Rather, outlying RPD data will be reviewed with other QC data to assess the overall 

impact to data quality.  

 

Analytical Accuracy 

Accuracy will be assessed by evaluating the results of spiked samples for recovery and 

blank samples for potential contamination of samples. Recovery results for spike samples 

(surrogates, laboratory control samples, and MS) will be used to assign qualifiers to 

analytical data. A recovery above QC limits suggests the possibility of high bias in the 

analytical results, and detections will be qualified as estimated (J) when this occurs. A 

recovery below QC limits suggests the possibility of low bias in the analytical results, and 

data will be qualified as estimated (J) or unusable (R) based upon the magnitude of the 

deviance from QC limits.  
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Blank samples will be used to evaluate whether field samples have been cross-

contaminated during shipping or handling. Detections in blank samples will be used to 

qualify similar detections in associated field samples. If a field sample has a detection of a 

compound that is less than five times (10 times for common laboratory contaminants) the 

blank concentration, then the field sample result will be qualified as undetected (U).  

 

Representativeness 

Representativeness will be assessed by examining sample preservation, results of the 

precision and accuracy evaluation, and adherence to method holding time. Failure of field 

or laboratory personnel to properly handle samples may result in qualification of the data 

as estimated or unusable. The representativeness review will qualitatively consider 

whether precision and/or accuracy are sufficient to characterize the samples. Analytical 

data for samples that are not analyzed within holding times will be qualified as estimated 

(J) or unusable (R) based upon the magnitude of the holding time exceedence.  

 

Completeness 

Completeness will be assessed by calculation of field completeness and laboratory 

completeness. 

 

Comparability 

Comparability will be assessed by evaluating whether samples were collected in a manner 

similar to previous sampling events and analyzed using the similar analytical 

methodology as previous events. 

 

D2. Validation and Verification Methods  

The following discussion focuses on the validation of data generated by laboratories other 

than the CLP.  For analyses performed by the CLP labs, the Environmental Services 

Assistance Team (ESAT) at the USEPA Houston Laboratory provides validation 
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according to their own in-house procedures and protocols and is beyond the scope of the 

QAPP.   

 

Data validation evaluates the quality of field and laboratory activities and documents the 

quality of data generated.   The goals of data validation are to evaluate achievement of 

DQOs for the project, to ensure achievement of all project contractual requirements, to 

determine the impact of DQOs that were not met, and to document the results of data 

validation.  The intent is to evaluate the data against project DQOs and planning 

documents to ensure that goals are met.  Ideally, the end result of validation is a 

technically sound, statistically valid, legally defensible, and properly documented data set 

for decision-making purposes.   

 

Data validation requires knowledge of the type of information that is validated.  

Therefore, a person familiar with field activities, such as the project manager is typically 

assigned to the validation of field activities, documents, and records.  Likewise, a person 

familiar with analytical methodology, such as a chemist, is typically assigned to the 

validation of laboratory documents and records.   

 

DEQ evaluates data quality through the evaluation of both field and laboratory QC data.  

Validation is initiated at the time of first sample collection.  Field documents are 

reviewed by the project manager or designee to determine that all samples were 

appropriately collected, containerized, labeled, and submitted to the laboratory.  These 

items will be verified daily during sampling activities.  Additionally, the project manager 

or designee will be in communication with the non-CLP laboratories during sample 

collection and analysis to verify condition of sample receipt, appropriate sample login, 

etc.  If problems are noted at this point, they can easily be corrected or locations 

resampled, if needed, while the field crews are still mobilized.  

 



                                                                                                                                Project Name: ORC     
                                                                                                              Section: D  
                                                                                                                    Revision #:  0       
                                                                                                                                    Revision Date: 2/19/2008 
                                                                                                                Page 4 of 6       
                                                         

 
 

Following analysis, the laboratory data submittal is verified by the chemist for 

conformance with method, procedural, and contractual requirements.  The contracted 

laboratory will be responsible for accurately performing the prescribed methods per 

USEPA protocols.  This includes all procedures, QC checks, corrective actions, and data 

storage.  In general, chemical data is validated by evaluation of the laboratory submittal 

against any requirements established in the analytical method and QAPP.   

 

Data validation extends beyond method, procedural, and contractual compliance to 

determine the quality of the data set and the types of uncertainty introduced by a failure to 

meet requirement.  It includes a determination, where possible, of the reasons for any 

failure to meet requirements, and an evaluation of the impact of the failure upon the 

overall data set.  In this manner, the effect of any data rejection is presented in terms of its 

impacts on the overall uncertainty and usability of the data set.   

 

Following verification and validation the project manager working with the appropriate 

data validator will perform a global review of the findings to determine overall usability 

of the data set for its intended purpose.  It is at this point that a final analysis of the data is 

made, taking into consideration the following: 

• Sample collection – Were problems encountered during sample collection that 

suggest samples were potentially compromised?  If so, what is the impact? 

• Suitability of methodology – Based upon the chemical data validation, was 

significant precision or bias problems noted with the data?  Were significant 

matrix interference problems noted? 

• Adequacy of reporting limits – Was excessive sample dilution required due to 

interference or presence of elevated concentrations of target or nontarget 

compounds?  If so, does this adversely impact the ability to draw conclusions 

regarding any undetected constituents? 
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• Reasonableness of QC limits – Do the initially established control limits for DQIs 

still seem appropriate for the data set?  If not, is the data exhibiting higher 

variability than assumed during project planning? 

• Patterns in qualified data – Are patterns evident in the type of samples or analyses 

that required qualification during validation?  Do these patterns suggest overall 

problems in one area or for a particular type of analysis? 

   

Completed Chain-of-Custody and sample login forms will be delivered to the laboratory 

with the sample containers from each sampling event. 

 

Data validation, including data comparison of duplicates and blanks with sample analysis 

data, will be conducted by the SEL, ESB/CLP, and Ana-Lab in accordance with their 

approved QA Plan.  For analyses performed by the CLP laboratories, the Environmental 

Services Assistance Team (ESAT) at the EPA Houston Laboratory provides validation 

according to their own in-house procedures and protocols.  Analytical results will be 

delivered to the sampling team leader.  The sampling team leader will confirm that the 

laboratory project manager has reviewed each analytical data package for such factors as 

transmittal errors, field and laboratory QC data, detection limits, instrument calibration, 

special sampling and analysis conditions, performance evaluations and technical audits.  

The sampling team leader will then validate that the data to ensure the data represents the 

site and sampling and project goals.  The sampling team leader or his designee will 

review and tabulate the analytical results from each sampling event.  A memorandum 

summarizing the sampling event, analytical results, and resolution of discrepancies will 

be prepared by the sampling team leader for distribution to the project file and EPA. 

 

D3. Reconciliation with Data Quality Objectives 

The reconciliation of the analytical data obtained during each sampling event to the 

DQOs will occur when: 
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• The media sampled, sampling protocols, and analytical tests and methods are 

those required by the approved remedial planning documents;  

• The data has been validated and verified, issues resolved, and analytical data 

placed in the hands of the data users and decision makers;  

• Comparison of the analytical data with past data shows agreement within the 

ranges specified for each media sampled; and  

• Any data limitations revealed by comparison of DEQ’s analytical data has been 

summarized and distributed to the decision makers.  Decreasing concentrations 

of the contaminant(s) affecting the various media will demonstrate continuing 

remedial effectiveness in the respective areas sampled.    

 

Successful remediation of a given area will be recognized when the DEQ analytical data 

verify that all contaminants slated for remediation are equal to or below the approved 

RAOs or performance criteria.    
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Table 1 
Minimum Level of Data Quality for the RFS Project 

Oklahoma Refining Company Superfund Site 
Cyril, Oklahoma 

 
Method Lab Detection Limit RAOs 

Chemical of Concern 
Soil/Sediment Water 

Soil/Sediment 
(ug/kg) 

Groundwater/ 
Surface Water 

(ug/l) 

Soil/Sediment 
(ug/kg) 

Groundwater/ 
Surface Water 

(ug/l) 
Metals 

Arsenic 1,000 1 25,000 10 
Barium 20,000 10 13,500,000 1,000 
Beryllium 500 1 2,000 4 
Cadmium 500 1 13,5000 5 
Chromium 1,000 2 770,000 100 
Copper 2,500 2 351,000,000 1,300 
Lead 1,000 1 600,000 15 
Mercury 100 - 81,000 - 
Nickel 4,000 1 5,400,000 100 
Zinc 

SW-846 6000 
or 7000 series 
Or EPA 200 

series Or 
ILM05.3 

SW-846 6000 
or 7000 
series Or 
EPA 200 
series Or 
ILM05.3 

6,000 2 54,000,000 5,000 
VOCs 

Benzene 10 10 200 5 
1,2-Dichloroethane 10 10 - 5 
Ethylbenzene 10 10 191,000 700 
Toluene 10 10 104,000 1,000 
Xylenes 

SW-846 
5035A/8260B 
or OLM04.3 

SW-846 
5030B/8260

B 
10 10 2,828,000 10,000 
SVOCs 

Acenaphthene 330 10 4,424,000 - 
Anthracene 330 10 55,752,000 - 
Benzo(a)anthracene 330 10 4,100 - 
Benzo(a)pyrene 330 10 330 - 
Benzo(b)fluoranthene 330 10 690 - 
Benzo(g,h,i)perylene 330 10 1,080,000 - 
Benzo(k)fluoranthene 330 10 13,000 - 
Chrysene 330 10 46,000 - 
Dibenzo(a,h)anthracene 330 10 330 - 
Floranthene 330 10 10,800,000 - 
Fluorene 330 10 8,888,000 - 
Indeno(1,2,3/c,d)pyrene 330 10 3,200 - 
Naphthalene 330 10 79,000 150 
Phenanthrene 330 10 1,080,000 - 
Pyrene 330 10 8,100,000 - 
2,4-Dimethylphenol 330 10 66,000 730 
2-Methylnaphthalene 330 10 510,000 150 
2-Methylphenol 330 10 12,000 1,800 
4-Methylphenol 330 10 14,000 1,800 
Phenol 

SW-846 
8260B or 
OLM04.3 

SW-846 
8270C or 
OLM04.3 

330 10 125,000 22,000 
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Table 2 
Remedial Action Objectives for Sediments and Surface Soils 

Oklahoma Refining Company Superfund Site 
Cyril, Oklahoma 

 
Chemical of Concern RAOs, mg/kg Basis 

1. Arsenic 305 or 25 Groundwater protection or HBR 
2. Barium 13,500 HBR 
3. Beryllium 2* Detection Limit 
4. Cadmium 135 HBR 
5. Chromium 1350 or 770 HBR or Groundwater protection 
6. Copper 351,000 HBR  
7. Lead 600 or 865 HBR or Groundwater protection 
8. Mercury 81 HBR 
9. Nickel 5400 HBR 
10. Zinc 54,000 HBR 
11. Benzene 22 or 0.20 HBR or Groundwater protection 
12. Ethyl benzene 27,000 or 191 HBR or Groundwater protection 
13. Toluene 54,000 or 104 HBR or Groundwater protection 
14. Xylenes 540,000 or 2,828 HBR or Groundwater protection 
15. Acenaphthene 16,000 or 4,424 HBR or Groundwater protection 
16. Anthracene 81,000 or 55,752 HBR or Groundwater protection 
17. Benzo (a) anthracene 4.1 HBR 
18. Benzo (a) pyrene 0.33 Detection Limit 
19. Benzo (b) fluoranthene 0.69 HBR 
20. Benzo (g,h,i) perylene 1,080 HBR 
21. Benzo (k) fluoranthene 13 HBR 
22. Chrysene 46  HBR 
23. Dibenzo (a,b) anthracene 0.33 Detection Limit 
24. Fluoranthene 10,800 HBR 
25. Fluorene 10,800 or 8,888 HBR or Groundwater protection 
26. Indeno (1,2,3,cd) pyrene 3.2 HBR 
27. Naphthalene 79 HBR or Groundwater protection 
28. Phenanthrene 1,080  HBR 
29. Pyrene 8,100  HBR 
30. 2,4 Dimethyl phenol 5,400 or 66 HBR or Groundwater protection 
31. 2-Methyl naphthalene 1,080 or 510 HBR or Groundwater protection 
32. 2-Methyl phenol 13,500 or 12 HBR or Groundwater protection 
33. 4-Methyl phenol 13,500 or 14 HBR or Groundwater protection 
34. Phenol 162,000 or 125 HBR or Groundwater protection 

 
*The RAO for beryllium was changed to 2.0 mg/kg during the RA in order to eliminate false positives and 
uncertain quantifications. 
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Table 3 
Remedial Action Objectives for Subsurface Soils 

Oklahoma Refining Company Superfund Site 
Cyril, Oklahoma 

 
Chemical of Concern RAOs, mg/kg Basis 

1. Arsenic 305 Groundwater Protection 
2. Chromium 770 Groundwater Protection 
3. Lead 865 Groundwater Protection 
4. Benzene 0.20 Groundwater Protection 
5. Naphthalene 79 Groundwater Protection 
6. Phenol 125 Groundwater Protection 
7. 2-Methylphenol 12 Groundwater Protection 
8. 4-Methylphenol 14 Groundwater Protection 
9. 2,4-Dimethylphenol 66 Groundwater Protection 
10. 2-Methylnaphthalene 510 Groundwater Protection 
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Table 4 
Remedial Action Objectives for Ground water and Surface Water 

Oklahoma Refining Company Superfund Site 
Cyril, Oklahoma 

 
Chemical of Concern RAOs, (µg/l) Basis 

1. Arsenic 50 (10)* MCL 
2. Barium 1000 MCL 
3. Beryllium 1 (4)* MCL 
4. Cadmium 5 MCL 
5. Chromium 100 MCL 
6. Copper 1000 (1300)* MCL 
7. Lead 15 EPA Memorandum, 1990 
8. Nickel 100 MCL 
9. Zinc 5000 MCL 
10. Benzene 5 MCL 
11. 1,2 – Dichloroethane 5 MCL 
12. Ethyl benzene 700 MCL 
13. Toluene 1000 MCL 
14. Xylenes 10000 MCL 
15. Naphthalene 150 HBR 
16. 2-Methyl naphthalene 150 HBR 
17. Phenol 22000 HBR 
18. 2-Methyl phenol 1800 HBR 
19. 4-Methyl phenol 1800 HBR 
20. 2,4 Dimethyl phenol 730 HBR 

 
*The MCL for arsenic, beryllium, and copper have been updated since the ORC ROD was released in 1992. 
The current MCL for each COC is in parenthesis.
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Analysis Matrix Method Container Type 

Number of 
Containers 
Needed for 

Samples Only 

Number of Additional 
Containers Needed for 

Samples with 
MS/MSD 

Volume/Mass Preservative Holding Time 

Water SW-846 5030B / 8260B 
40 mL amber glass vial, 24 mm 

neck finish 
3 6 

Fill to capacity w/ no 
headspace or air bubbles 

Preserve to a pH of 2 with HCL and 
cool to 4°C immediately after 

collection. 
14 days 

Soil/ Sediment 
(Houston Lab) 

SW-846 8260B or OLM04.3 
4 oz (120 mL) tall, wide mouth, 
straight-sided, glass jar, 48 mm 

neck finish 
2 0 Fill to capacity 

Cool to 4°C immediately after 
collection. 

14 days 

SW-846 5035A/ 8260B or 
OLM04.3 

Coring tool used as a transport 
device (e.g., 5 g Sampler) and 40 
mL amber glass vial, 24 mm neck 

finish 

3 samplers and 1 vial 9 samplers and 1 vial 
Fill with soil, no 

headspace 
Frozen (-7°C to -15°C) or iced to 

4°C 
48 hours 

Soil/ Sediment 
(CLP) 

SW-846 5035A/ 8260B or 
OLM04.3 

40 mL amber glass vial, 24 mm 
neck finish, pre-weighed, stir bar 
and 4 oz  wide mouth glass jar 

3 vials and 1 – 4oz jar 8 vials 
5 g, place samples on 

side prior to being 
frozen 

Frozen (-7°C to -15°C) or iced to 
4°C 

14 days 

VOCs 
 

LNAPL SW-846 5030B/8260B 
40 mL amber glass vial, 24 mm 

neck finish 
3 6 

Fill to capacity w/ no 
headspace or air bubbles 

Frozen (-7°C to -15°C) or iced to 
4°C 

14 days 

Water SW-846 8270C or OLM04.3 
1 L amber round glass bottle, 33 

mm pour-out neck finish 
2 4 2 Liter 

Cool to 4°C immediately after 
collection. 

7 days 

Soil/ Sediment SW-846 8260B or OLM04.3 
8 oz short, wide mouth, straight-

sided, glass jar, 70 mm neck finish 
1 0 Fill to capacity 

Cool to 4°C immediately after 
collection. 

14 days SVOCs 

LNAPL SW-846 8270C or OLM04.3 
1 L amber round glass bottle, 33 

mm pour-out neck finish 
2 4 2 Liter 

Cool to 4°C immediately after 
collection. 

7 days 

Water 
SW-846 6000 or 7000 series 

Or EPA 200 series or ILM05.3 

1 L high density polyethylene, 
cylinder-round bottle, 28 mm neck 

finish 
1 1 1 Liter 

Acidify to pH < 2 with HNO3 and 
cool to 4°C immediately after 

collection. 
6 months 

Soil/ Sediment 
SW-846 6000 or 7000 series 

Or EPA 200 series or ILM05.3 
8 oz short, wide mouth, straight-

sided, glass jar, 70 mm neck finish 
1 1 Fill to capacity 

Cool to 4°C immediately after 
collection. 

6 months Metals 

LNAPL 
SW-846 6000 or 7000 series 

Or EPA 200 series or ILM05.3 

1 L high density polyethylene, 
cylinder-round bottle, 28 mm neck 

finish 
1 1 1 Liter 

Cool to 4°C immediately after 
collection. 

6 months 

Methane Water SW-846 3810M of RSK 175 
40 mL glass vial (provided by Ana 

Lab) 
2 0 Fill to capacity 

Cool to 4°C immediately after 
collection. 

7 days 

Alkalinity Water EPA 310 Series or SM 2320B 14 days 

Nitrite Water 
SW-846 9000 Series or EPA 325 

Series or EPA 300.0 
48 hours 

Nitrate Water 
SW-846 9000 Series or EPA 325 

Series or EPA 300.0 
48 hours 

Sulfate Water 
SW-846 9000 Series or EPA 325 

Series or EPA 300.0 

100 mL high density polyethylene 
bottle (provided by SEL Lab) 

1 0 Fill to capacity 
Cool to 4°C immediately after 

collection. 

28 days 
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USEPA CONTRACT LABORATORY PROGRAM

STATEMENT OF WORK

FOR

ORGANICS ANALYSIS

Multi-Media, Multi-Concentration

OLM04.2
May 1999



OLM04.3 
Corrections/Modifications/Clarifications 

In 1999, EPA procured commercial laboratory services under OLM04.2 contracts. The scope of service consisted 
of the OLM04.2 Statement of Work (SOW) for the analysis of organic compounds found at Superfund sites. In 
early 2000, the CLP issued a modification (including technical changes) to the OLM04.2 SOW. This was 
outlined in the OLM04.2A Contract Modifications document. Specifically, a new SOW was not developed, but 
rather the scope of service became a combination of the OLM04.2 SOW and the OLM04.2A Contract 
Modifications document. 

In March of 2003, EPA procured new commercial laboratory services under OLM04.3 contracts. Again, a new 
SOW was not specifically developed for this contract. The scope of service for the OLM04.3 contracts consists 
of the full length OLM04.2 SOW, the OLM04.2A Contract Modifications, and additional OLM04.3 modifications 
to both documents. Both OLM04.2A and OLM04.3 modifications can be found in this document. 

Exhibit C, Section 1.0 Volatiles Target Compound and Contract Required Quantitation Limits 

OLM04.2A Modification Changes: 
All values under the column “Med. Soil ug/Kg” should be changed from 1200 to 1300. The reason for this change 
lies in the fact that the CLP rounding rule has been changed from that used in previous Statement of Work. The 
numbers in the “Med. Soil” column are derived from calculations based on the sample preparation protocol of the 
SOW. The calculated “nonrounded” value under this column is 1250 ug/Kg. Based upon the previous SOW 
rounding rule (if number to be retained is an even number preceding a 5, then number is to be unchanged), 1250 
ug/Kg would be rounded to 1200 ug/Kg. The new rounding rule (as outlined in Exhibit B, Section 3.3.9, page B-
33) stipulates that if the number to be dropped is 5 or greater, then the number retained should be increased by 1. 
Based upon this requirement, 1250 ug/Kg becomes 1300 ug/Kg. 

OLM04.3 Modification Changes: No changes are to be made to the above language. 

Exhibit D - Volatiles Appendix B

Modified SW-846 Method 5035 for Volatiles in Low Level Soils


OLM04.2A Modification Changes:

Section 1.1 - The following statement should be added to the end of the paragraph. 

(It has been Superfund’s desire to make Method 5035 the predominant method for low level volatile soil analysis.

However, due to technical uncertainties and logistic problems, the method has so far had limited use. AOC now

believes that most of the technical and logistic issues have been resolved, at least on an interim basis, and

therefore will be requesting the Regions to specify the use of the CLP Method 5035.)


OLM04.3 Modification Changes: No changes to are to be made to the above language. 

OLM04.2A Modification Changes:

Section 7.1.1 - Delete 7.1.1 as written and insert the following. 

Soil/sediment samples should be collected in the field in either field core sampling/storage containers (i.e.

EncoreTM or equivalent) or pre-prepared closed-system purge-and-trap sample vials as described in Section 9.3. If

field core sampling containers are used, the field should send at least three containers per field sample containing

approximately 5 g each, and at least one 60 mL sealed glass vial containing sample with minimum headspace. The

Contractor shall transfer the contents of the field core sampling containers immediately upon receipt into the

closed-system sample vial prepared as described in Section 9.3 below and record the date and time of transfer. If


1
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USEPA CONTRACT LABORATORY PROGRAM


STATEMENT OF WORK


FOR


INORGANIC ANALYSIS


Multi-Media, Multi-Concentration


ILM05.3 
March 2004 



 

ILM05.3 to ILM05.4 
Summary of Changes 

 
The ILM05.3 SOW document has been revised to ILM05.4 as identified in the Exhibit 
section(s) (and any other applicable sections within the ILM05.3 SOW) shown below.  All 
changes identified in this document should be adhered to in conjunction with the ILM05.3 
SOW as stipulated below. 
 

Exhibit Section(s) Revisions 

Global All references to “ILM05.3” are changed to “ILM05.4”. 

Exhibit A: 
Section 4.2.3.1 

The reporting requirement has been modified as follows: 

The Contractor shall be responsible for completing and submitting 
analysis data sheets and computer-readable data on diskette or 
compact disc (CD) (or via an alternate means of electronic 
transmission approved in advance by USEPA) in a format specified 
in this SOW and within the time specified in Exhibit B, Section 
1.1. 

Exhibit B: 
Section 2.7 

The Data in Computer-Readable Format has been modified as 
follows: 

The Contractor shall provide a computer-readable copy for all 
samples in the SDG, as specified in Exhibit H and delivered as 
specified in Exhibit B, Section 1.1.  Computer-readable data 
deliverables shall be submitted on DOS/Windows formatted 3.5-inch 
high-density 1.44 MB diskette(s), compact disc (CD), or via an 
alternate means of electronic transmission, if approved in 
advance by USEPA. 

Exhibit B:  
Section 2.7.1 

Add the following to the end of the section: 

The CD shall be packaged and shipped in such a manner that the CD 
cannot be bent or folded and will not be exposed to extreme 
heat/cold.  The CD shall be included in the same shipment as the 
hardcopy data, and, at a minimum, be enclosed in a CD mailer. 

Exhibit C:  
Section 1.0 

The ICP-MS CRQL in water (μg/L) for vanadium has been modified 
from 1 to 5. 

Exhibit D:  
Introduction:  
Section 1.6.2 

The temperature range for the oven has been modified to 105˚C (± 
5˚C). 

 1 December 1, 2006 
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