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ICF Kaiser Engineers ~CF KE) has been retained to conduct Remedial Investigation/Feasibility Study 

(RIIFS) activities at Operable Unit 2 (OU-2) of the U.S. Department of Energy (DOE) Mound Plant in 

Miamisburg, Ohio. This Quality Assurance Project Plan (QAPjP) is provided to delineate the purpose, 

policies. standard operating procedures, and organization of the ICF KE Quality Assurance (QA) Program 

as It applies to these activities. Implementation of the OA program ensures the validity of data collected 

in support of project activities. Accurate data obtained during sampling and subsequent chemical 

analyses will provide the Information required to establish detensi~le conclusions and recommendations 

concerning this site. 

Quality assurance (OA).is defined as the overall system of procedures for assuring the reliability of data 

produced In conjunction with project activities. A QAPP is required for all projects lnvoMng sample 

collection or analysis to ensure that the accuracy, precision, and comparability of submitted data is of a 

known and documented level. This OAPjP utilizes quality control measures for the routine application of 

criteria that will achieve prescribed standards of performance for sampling and analysis of environmental 

media The intended use of a OAPjP for field sampling operations is to establish and define various OA 

program requirements as they relate to site investigations, field sampling, and environmental monitoring 

activities associated with OU-2 at Mound Plant The plan provides general procedures that delineate how 

field and laboratory data of known and accepted quality will be generated. 

An overall system of quality assurance consists of two elements: quality control and quality assessment. 

Quality control is a system of procedures performed to control the quality of the data produced_ in 

conjunction with project activities. Quality assessment is a program of activities to evaluate ·the 

performance of implemented quality control procedures and the quality of the data produced in 

conjunction with project activities. 

This QAPjP describes the quality control procedures for sampling activities (sampling procedures in 

Section 4 and sample custody in Section 5), tor field screening and field measurements iE)ection 3), and 

for laboratorY analyses (Section 6). Specific quality control steps, defined as quality control checks, for 

these activities are discussed in Section 8. The standards of performance, defined as acceptance criteria, 

for these checks are presented in Section 3. Quality control procedures for calibration of field and 
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laboratory instrumentation are outlined in Section 7. The procedures for data reduction, validation, and 

reporting are included in Section 9. As part of the quality control program, preventive maintenance 

procedures for equipment and instrumentation are summarized in Section 11. Corrective actions for the 

planned field and laboratory activities are necessary for a quality control program in order to keep the 

quaflty of generated data under control. The corrective actions for these activities are provided in 

Section 13. 

Quality assessment activities for this Rl include evaluation of faeld and laboratory quality control data, 

perfonnance and system audits, and issuing of quality assurance reports to management Procedures 

for these activities are described In Sections 12, 10, and 14, respectively. The references are discussed 

in Section 15. 

In fulfilling Its role of ensuring that the goals of the project are met, the quality assurance program relies 

on the structure of the project organization and on the effectiveness of key individuals in canying out their 

responsibilities. This report describes the project organization and identiftes the individuals who are 

responsible for assessing the collection and generation of data and for ensuring that this data is of 

defined quality (Section 2). 

The intended use of data and the associated acceptance criteria for data quality will be detennined before 

the data collection effort begins. Reported data will include, when appropriate, statements of precision, 

accuracy, representativeness, completeness, and comparability. Data processing procedures will be 

documented, reviewed, and revised, as required to meet project data quality requirements. 

1.2. ENVIRONMENTAL RESTORATION PROGRAM DESCRIPTION 

The Environmental Restoration (ER) Program, fonnerly known as the Comprehensive Environmental 

Restoration Program and, before that, the Comprehensive Environmental Assessment and Response 

Program (CEARP), was initiated by the U.S. Department of Energy (DOE) Albuquerque Operations Office 

(AL) in 1984 to fulfill its obligations under the following environmental laws: 

9317().05-H 

The Comprehensive Environmental Response, Compensation, and Uability'Act 
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The Resource Conservation and Recovery Act (RCRA) (40 CFR 260-270); 
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The National Environmental Policy Act of 1969 (NEPA) (volume 83, page 852 of 
the U.S. Statutes and Chapter 42, Section 4321 of the U.S. Code); and 

The Atomic Energy Act of 1954 (AEA) (volume 68, page 1919 of the U.S. Statutes 
and Chapter 42, Section 2011 of the U.S. Code). 

The ER Program consists of three phases patterned after the u.s. Environmental Protection Agency (EPA) 

CERCLA program. Phase I, preliminary assessment/site inspection, was completed at Mound Plant in 

1986 and reported in the installation assessment (DOE 1986). Phase II, the remedial 

investigation/feasibility study (RIJFS), Is currently under way at Mound Plant. Phase Ill, remedial 

design/remedial action (RDIRA), will Implement the remedial alternative chosen in the FS of Phase II. The 

RDIRA phase Includes selection of a remedy; the production of a record of decision (ROO), which 

describes the chosen remedial action; the design of the remedial action; and the actual perfonnance of 

the remedial action. 

1.3. MOUND PLANT ER PROGRAM 

• Mound Plant was plared on the CERCLA (Superfund) National Priorities Ust (NPL) in November, 1989. 

Pursuant to that status, a CERCLA Section 120 Federal Facility Agreement (FFA) was signed between 

DOE and EPA (Administrative Docket Number V-W-9Q..C-075), and became effective October 12, 1990. 

Because of this, the RifFS process at Mound Plant, as outlined in the OU-2 Work Plan, follows the 

methodology that the Superfund program has established for characterizing the nature and extent of risks 

posed by uncontrolled hazardous waste sites and for evaluating potential remedial options. This 

approach is a flexible process that is tailored to specific circumstances of individual sites and can be 

adjusted as additional information becomes available. 

The goal of the ER Program at Mound Plant is to reduce adverse impacts on public health and _the 

environment by 

Reducing releases of hazardous or radioactive materials, and 

Bringing all inactive wastes sites requiring remediation into compliance with 
existing state and federal regulations and requirements. 

The FFA between the DOE and the EPA contains both the procedural and substantive requirements for 

: • RifFS work (Administrative Docket Num~r V-W-90-C-075). As of January, 1991, a similar agreement was 

being negotiated between the DOE and the Ohio EPA 
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As part of the Mound Plant Site-wide ER Program, the OU-9 Site-wide Quality Assurance Project Plan was 

developed as an umbrella document to provide consistency in approach for quality assurance activities 

across the individual operable units and minimize redundancy in the preparation quality assurance project 

plans for the Individual OUs to meet regulatory compliance. This quality assurance project for OU-2 is 

a subset of the larger document and addresses the anticipated unique site-specific QC requirements for 

OU-2. 

1.4. PROJECT DESCRIPTION 

The OU-2 (Main HiiQ RI/FS has two main objectives. First, the OU-2 Work Plan will provide a summary 

of the OU-2 RIIFS activities at Mound Plant In order to ensure that a comprehensive Investigation will be 

perfonned. This objective is accomplished by summarizing the conceptual models, the migration 

pathways, and the potential Impacts to the public and the environment from OU-2. Specific work to be 

conducted will be detailed in Individual operable unit work plans. Once the individual operable unit 

remedial investigations are complete, the OU-2 investigation will utilize data from all the investigations in 

order to present a comprehensive report. 

Second, specific field investigations will be conducted in OU-2 to address potential contamination and 

contaminant transport outside the boundary of Mound Plant. These will include regional studies to 

ascertain the background setting of the plant. Results of these studies will be reported in a series of 

interim reports or technical memoranda so that the data will be available during the other operable unit 

investigations. 

The current understanding of existing data, data needs, site setting, and work plan rationale, including 

the design of the sample network for each of these investigations, is described in the OU-2 Work Plan, 

Sections 5, 6, 7, 8, 9, and 1 o, supplied as a companion document to this OAPjP. The layout of the Maund 

Plant buildings located on the Main Hill are shown on Figure 1.1. 

These investigations are intended to establish the current level of contamination in the groundwater, soils, 

sediments, and surface water that surround the plant. The investigations will also determine any air 

emissions. The specified parameters to be analyzed are designed to determine tlie presence of 

contaminants in representative samples. Parameters to be analyzed in the field and laboratory for each 

task of the investigation are listed in Table 1.1. The selected laboratory methods of analysis for these 
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Proposed Soil Sampling Locations: 

Data Use: 

Analytical Parameter List 

VOCs 
SVOCs 
TAL lnorganlcs 

Bismuth 
Fluoride 
USATHAMA ·listed explosives 

TCL pestlcldes/PCBs 

Isotopic plutonium (238,239/240) 
Isotopic thorium (229,230,232, 234/235,238) 
Strontlum-90 
Tritium 
Protactlnlum-231 
Gamma spectrometry 

Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon 

93170-05-H2 

• Table 1.1. Analytical Data Quality Objectives 

Locations and Depths 

132 Initial locations 

Nature and Extent, Risk Assessment, Alternative Evaluation 

Analytical DQO Level Geotechnical Parameters 

Grain size distribution 
IV Bulk Density 

Permeability 

Ill 

IV 

v 

Ill 

Analytical DQO Level 

II 

• 
I 
I 

"tlo:n[~o 
I» II> ~ 0 c cc;-_, ell> 
m .. !!!. o' ~ :a; 
... 0 ~ 0.'< 
mi'~ ... "t)'l> 

(') ... 00 iii"~ 

~ :rP.~ 
0" c;'&. 0 ~ 
~ rr £ ... eN 

~ g.~~ 
:I !.'CD' 

:I Sl. 

§[ 



• 
Proposed Groundwater Sampling Locations: 

Data Use: 

Analytical Parameter Llat 

VOCs 
SVOCs 
TAL lnorganlcs 

Bismuth 
Fluoride 
USATHAMA-IIsted explosives 

TCL pestlcldes/PCBs 

Isotopic plutonium (238,239/240) 
Isotopic thorium (229,230,234/235,238) 
Strontfum-90 
Tritium 
Protactlnlum-231 
Gamma apectromatry 

Nltrate/nHrlte 
'Sulfate 
Chloride 
Total organic carbon 
Nitrite 
Nutrients (TKN, TP) 
Total dissolved solids 
Totaleuspended eollda 
Alkalinity 

TAL lnorganlcs (dissolved) 

Radlum-226 
Amerlolum-241 
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Table 1.1. (Continued) 

Locatlona and Depths 

4 Exlatlng monitoring wells 
1 OlJ..9 monitoring welle 
25 OlJ..2 monitoring wella 
1 Trenches/PHs 
8 Seeps 
Foundation Drains 

Nature and Extent. Risk Assessment, Altematlve Evaluation 

Analytical OQO Level Field Parametere 

Temperature 
~ pH 

Specific conductivity 
Dissolved oxygen 
Redox Potential 

Ill Water level 

~ 

v 

Ill 

~ 

Ill 

-- -·········----·--

Analytical OQO Level 

I 
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• Table 1.1. (.nued) 

Locations and Depths 

Proposed Soli Gas Sampling Location: 39 Initial locations. Subsequent sampling locations will be guided by field screening results. 

Data Use: Determine Soli Boring Locations 

Analytical Parameters Analytical 000 Level 

Tetrachloroethane 
Trichloroethane 
1,2-trans-Dichloroethene 
1,1,1-Trlchloroethane 
1,1-Dichloroethane 
Chloroform 
Bromodlchloronethane II 
Bromoform 
Toluene 
Freon 11 
Freon 113 
Total VOCs 

-------~~ --- --

Notes: Outside screening for plutonlum-238 and thorlum-232 Is performed using a FIDLER detection ayatem to detect these Isotopes. 

Explosives Include the 11 USATHAMA explosives: HMX; RDX; 1,3,5-TNB; 1,3-DNB; NB; Tetryl; 2A,4,6-DNT; 2,4,6-TNT; S,6,·DNT; and PETN. 

PCBs • polychlorinated biphenyls 
TAL ·Target Analyte List, Includes dissolved and/or total metals and cyanide 
TCL ·Target Compound List 
VOC • Volatile Organic Compound 
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parameters will be perfonned under EPA's Contract Laboratory Program (ClP) requirements where 

appropriate and using approved and known methodologies where available. 

Objectives for data quality are d'&SCUSSed In the following sections of this QAPjP. However, analytical 

levels, as defined by the EPA's •oata Quality Objectives for Remedial Response ActMtles- (EPA 1987), 

may be assigned to the planned analyses. These analytical levels were designed by the EPA to serve 

as guidance for obtaining data of appropriate quality for its intended use. A .general description of the 

typical types of analyses petfonned, the types of data uses, the limitations, and a generic description of 

data quality are provided for each analytical level ~. II, Ill, IV, and V) In the EPA guidance. The details of 

Intended data usage for each task are presented in the respective sections of the OU-2 Work Plan. These 

analytical levels have been applied to each set of parameters to be analyzed and are presented in 

table 1.1 for each task of the Investigation. The purpose for data collection and the media to be 

Investigated for each task are also included in this table • 
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2. PROJECT ORGANIZATION AND RESPONSIBIUTY 

Project organization and responsibility are divided among the DOE ER Program Group, which includes 

the following: the DOE Albuquerque Field Office (DOE AI.); the DOE Dayton Area Office (DOA) and its 

operating contractor, EG&G Mound Applied Technologies, Inc. (EG&G); and the ER Program EG&G 

subcontractats. The currently Identified EG&G subcontractor for OU-2 is ICF Kaiser Engineers, Inc. 

(ICF KE). H additional EG&G subcontractors are identified at a later date, this section of the OAPjP will 

be revised. The organization and responsibilities are disc11SS8d in detail in the OU-2 Wor1< Plan and 

shown In summary In Figure 2.1. 

2.1. FIELD TEAM RESPONSIBIUTIES 

11le ICF KE field team responsibilities for the OU-2 limited field investigation will consist of performing the 

field activities specified in the OU-2 Work Plan. The ICF KE field team will have four identified positions: 

the field team leader, site health and safety coordinator (SHSC), field technicians, and sample document 

control administrator. The field team leader Is responsible for directing the field activities specified In the 

wor1< plan and communicating progress and any Issues to the ICF KE site manager. The SHSC is 

responsible for ensuring that the health and safety guidelines specified in the Health and Safety Plan are 

followed. He or she will be trained In first aid and CPR It is the responsibility of the SHSC to make sure 

safe work practices are implemented and to report all incidents that occur during the field activities. 

The field technicians are responsible for conducting the field activities, as specified in the OU-2 Work Plan, 

under the supervision of the field team leader. 

A sampling team leader will be designated by the faeld team leader and serve as the sample document 

control administrator. He or she will be responsible for tracking the locations sampled and will ensure that 

samples are property labeled and documented prior to shipment to the laboratory. The administrator will 

ensure that the sample control procedures specified in this QAPjP and the sampling and analysis plans 

are followed. 

--

8317~ 
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laborataty responsibilities for this Investigation will consist of perfonning analytical services according to · 

guidelines presented In this QAPjP, reporting all laboratory nonconformances should they occur, and 

transmitting quality-assured data packages. Technical requirements for the project analytical laboratories 

will be detailed In the analytical laboratory project OA plan. Analytical laboratory project QA plans will 

Include the following QAPP topics: 1) analyses to be perfonned, 2) laboratory responsibilities, 3) 

laboratory sample custody procedures, 4) laboratory quantitation limits (outside the project required 

limits), 5) laborataty data reduction procedures, 6) laboratory data validation procedures, 7) preventive 

maintenance, and 8) specific procedures to assess precision, accuracy, and completeness (if different 

from the OAPP), 9) audits, 1 0) IIHlouse OC checks, 11) sample containers, and 12) ASTM Type II quality 

water. 

Other laboratories may be used to pertonn selected analyses depending upon whether the required 

laboratory services and scheduling requirements can be met. When an additional laboratory is Included 

for services, an additional laboratory specifications attachment will be prepared and submitted to US EPA 

for approval. At this time, a laboratory has not been identified for the analysis of groundwater and 

residential well samples. An attachment for the laboratory performing the analyses will be prepared and 

submitted when the laboratory is Identified. These laboratories must also meet the quality assurance 

requirements presented in this OAPjP. 

This section Identifies the various general responsibilities within the analytical laboratories. SpecifiC 

laboratory responsibilities and position titles vary with each laboratory and will therefore be discussed in 

the laboratory specifications attachments. The quality assurance program defined in this QAPjP takes 

precedence over equivalent sections in the laboratory quality assurance manuals, unless otherwise 

• referenced. Sections of the laboratory quality assurance manuals may be referenced in the laboratory 

specifications attachment where they directly apply and when more infonnation is available in the 

manuals. 

••• 
The management of the laboratories identified for this program must assume the following general quality 

assurance responsibilities: .... 

93170-05-1-1 

Approve the quality assurance manual, project specific requirements, and 
standard operating procedures; 
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Implement the quality assurance program (QAP) for the laboratory; 

Oversee the training program; 

Evaluate analytical techniques, instrumentation, and quality control procedures; 

Assure that project OAPPs are implemented in the laboratory; 

Develop and approve corrective actions to out of control situations (as defined 
by the lab project OA plan); 

Supervisors for a given analytical group will: 

Supervise analysts; 

Schedule analyses; 

Review analytical data; 

Schedule preventative and routine maintenance; and 

Report out of control and nonconforming situations to management (as defined 
by the lab project OA plan). 

The laboratory quality assurance group will: 

Monitor the implementation of the OAPP; 

Prepare quality control samples to be inserted into the sample stream; 

Notify management of out of control situations (as defined by the lab project QA 
plan); 

Perform quality assurance audits; 

Perform quality assurance training program; and 

Perform statistical analyses on the quality control results. 

The laboratory analysts/technicians will: 

9317(H)!Hi 

Perform their assigned tasks in accordance with the established and requested 
protocols and procedures; 
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Perform preventative and routine maintenance; 
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Report out-of-control situations (as defined by the lab project QA plan); and 

Perform data processing. 

2.3. QUAUTY ASSURANCE RESPONSIBIU11ES 

Quality assurance for the environmental Investigation Is the responsibility of all ER Program personnel. 

Responsibirmes Include detailed monitoring and review of all procedures used to perform every aspect 

of the reme<f181lnvestigatlon. All personnel involved with the ER Program activities will strictly adhere to 

the Implementation of the OAPP, Mound Plant ER Program SOPs, analyticallaboratoty procedures, data 

acceptance criteria, and data reporting schedules. 

Primary responsibility for project quality restS with the ER Program EG&G subcontractor, ICF KE. project 

manager. Specific responsibilities lncfude the management of quarrty assurance issues as they relate to 

the ER Program, ensuring that nonconformances are corrected, and ensuring the overall quality, 

timeDness. and cost-effectiveness of the activities performed by ER Program EG&G subcontractors. The 

project manager Is also responsible for coordinating and maintaining consistency between this OAPjP and 

those of the various subcontractors at Mound Plant and across the ER Program as a whole. 

The ICF KE Quality Assurance project officer (QAO) is independent of project line management to ensure 

no conflict of interest in implementing and monitoring the Quality Assurance/Control Program. The direct 

tie to ICF KE's Corporate OA Officer, Yvonne Fernandez, also ensures consistent interpretation and 

application of various QA guidance documents and programs (e.g., EPA. DOE, ASTM, USATHAMA. TOM, 

etc.). The ICF KE project QAO reports directly to the ICF KE Program Manager. 

The responsibilities of the OAO for the project are: 

9317«Hl5-H 

Development and implementation of the QAPP; 

Prepares and implements project QA procedures to provide controls consistent 
with the requisite quality of project deliverables. Identifies appropriate ONQC 
source documents (such as EPA QAMS-005, DOE ER Program SOPs, ASME 
NOA-1) and applicable elements. 

Ensures, through document review, that the project execution documents, such 
as work plans, adequately reflect the guidance from the source documents. 
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Verifies, through systems and perfonnance audits at field and office locations, 
that published and approved QAJQC procedures are propet1y and completely 
followed and appropriate for the technical activities perfonned. All audits result 
in documentation of the findings, recommendations for improvement, and/or 
corrective measures for any deficiencies. Reports of surveillance, audits, and 
corrective actions are given to the Project Manager, his staff, and the Corporate 
Quaflty Assurance Officer. 

Ongoing review of indMdual quality assurance procedures; 

Ensuring that laboratory activities are consistent with the objectives and 
requirements of this QAPjP; 

Coordination of quality assurance training; 

Overall coordination of the quality assurance/quality control plan; 

Project quality assurance/quality control; and 

Periodic reports to management, including suggestions for perfonning and 
verifying corrective actions. 

Although It Is the QAO's responsibility to ensure compliance with this QAPjP, It Is the responsibility of the 

installation and site managers to Implement the quality assurance program and to maintain a strong line 

of communication with the OAO. 

The QAO and the designated auditors will have the following qualifications at minimum: 

Bachelors degree in an appropriate scientific discipline and five years of work 
experience in RI/FSs with a focus on quality assurance, and 

Two years of experience in performing field activities (for field auditors), or 

Two years of experience in an environmental analytical laboratory (for laboratory 
auditors). 

The QAO is also responsible for validating and assessing analytical data Either the OAO or his or her 

designee will perfonn data validation. The following minimum qualifications are required to perfonn data 

validation: 

.Bachelors degree in chemistry, 

Two years of work experience in an environmental analytical laboratory, and 

Two years of experience in performing data validation activities. 

9317~ 
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H a data reviewer having all three qualifications cannot be obtained with all reasonable attempts, a data 

reviewer having at least one of the qualifications will be obtained and the work product will be reviewed 

by an individual with all the minimum qualifications. 

Subcontractors generating data for the AI are responsible for ensuring that the precision, accuracy, 

completeness, and representativeness of their data are known and documented. To ensure that 

responsibilities are unifonnly met. each subcontractor will be required to adhere to this OAPjP and to 

Mound Plant EA Program SOPs. 

rAn EA Program EG&G subcontractor Internal kickoff meeting will be held before field work begins to 

review the operable unit-specific project work and quality assurance plan(s) and procedures. The kickoff 

meeting will be attended by, at a minimum, the following EA Program EG&G subcontractor personnel: 

the project manager or deputy project manager, the installation manager, the site manager, the field 

manager, the proJect QAO, and all personnel assigned to the field effort. Attendance at this meeting will 

be documented to provide evidence of quality assurance indoctrination for the field activities to be 

conducted during the AI at Mound Plant. Such documents are to be maintained by the QAO and filed 

in Mound Plant project files. 

--
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3. QUAUlY ASSURANCE OBJECTIVES FOR DATA MEASURES 
IN TERMS OF PRECISION, ACCURACY, COMPLETENESS, 

REPRESENTATIVENESS, AND COMPARABIUTY 

The overall quaflty assurance objectives for field sampling, field measurements, and laboratory analysis 

are to produce data of known and sufficient quality to support the site evaluation and the selection of 

remedial alternatives. Specifically, the Data Quality Objectives (DQOs) for OU-2 are: 

Obtain environmental data through the collection of a variety of sample matrices 
and concentration levels within OU-2 to adequately characterize the nature and 
extent of rad"ooctive contamination; 

Obtain environmental data through the collection of a variety of sample matrices 
and concentration levels within OU-2 to adequately characterize the nature and 
extent of chemical contamination; 

Obtain Rl qual"lty data to support a risk assessment for OU-2 and the site-wide 
risk assessment for Mound Plant; and 

Obtain environmental data of sufficient quality to support the record of decision 
(ROD) addressing the need for removal actions, interim remedial actions, remedial 
actions, and no further action determinations In accordance with CERCLA/SARA 
and the Mound Plant FFA 

The reliability of data generated in support of the OU-2 RVFS will be assessed through the evaluation of 

statistical data quality Indicators consisting of accuracy, precision, representativeness, comparability, and 

completeness. These indicators are used to qualify the data upon which ICF KE will base its conclusions 

and recommendations. 

3.1. ACCURACY 

Accuracy is defined as a measurement of the bias in a system. Potential sources of bias include: 

sampling process; field contamination; preservation errors; sample management; sample matrix; sample 

preparation; and analysis technique. Sampling accuracy for this project will be assessed through the 

evaluation of field blanks consisting of equipment rinse blanks and trip blanks. Analytical accuracy will 

be assessed through the evaluation of quality control samples and matrix spikes. All data will be validated 

in accordance with acceptable validation protocols. --
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Precision is a measurement of the reproducibility of data under a specified set of conditions. It is a 

quantitative measure of the variability of a group of measurements compared to the group mean 

measurement. Sampling precision will be assessed through the evaluation of duplicate samples. 

Analytical precision will be evaluated through the use of duplicate analyses. The analytical data acquired 

from the laboratory will be validated to determine the impact of out-of-control conditions on sample results 

(as defined by the lab project OAP plan). 

3.3. REPRESENTATIVENESS 

Representativeness Is a qualitative parameter Indicating the degree to which sample data represent the 

characteristics of the population, parameter variations at a sampling point, or an environmental condition. 

All samples collected wiD be as representative of the sample matrix as practicable. Representativenes 

will be achieved by defining environmental and procedural con<fltions. sample locations, sample quantity, 

and analytical parameters. Poor environmental conditions will be avoided to the extent feasible through 

scheduling adjustments so that factors such as weather do not impact adversely on sample collection. 

In addition. sampling activities will be conducted in accordance with the SOPs listed in this OAPjP as 

Appendix A Deviations from these SOPs will be documented and justified in the quality assurance 

reporting activities. 

Field screening measurements may also be used to assist in selecting samples for laboratory analysis. 

The SOP for ground-water sampling activities, for example, requires that pH, conductivity, and temperature 

measurements are to be taken during well purging to confirm that ground-water samples are collected 

after stabilization has occurred. The SOP for soil sampling calls for using a photoionization detector (PI~) 

or its equivalent to screen for total volatile organic compounds as one means to select those soil samples 

that will be sent to the laboratory for analysis. 

3.4. COMPARABIUTY 

Comparability is a qualitative parameter defining the level of confidence with which one <mta set can be 

compared to ·another. Field screening and sample collection data will be reported on standardized forms 

and in a standardized logbook to facilitate comparison of data ICF KE has ensured the consistency of 

analytical ONOC procedures and reporting by the establishment of detailed laboratory specifications and 

93170-05-H 
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field screening SOPs. All offsite analytical work will be performed in accordance with established EPA 

procedures, thus making the data comparable with previous and Mure analytical results. 

3.5. COMPLETENESS 

Completeness is defined as the percentage of measurements that are judged to be valid measurements. 

Completeness goals for the ER Program have been established for field measurements, sample collection, 

and laboratory analyses. The specific completeness goals can be found In the OU-9 OAPP. It will be 

assumed that data will be generated In real time, and that a high degree of completeness will be obtained. 

Appropriate procedures and quality control checks will be used so that known and acceptable levels of 

accuracy and precision are maintained for each data set. This section defines the project goals for 

accuracy, precision, completeness, representativeness, and comparability for measurement data These 

goals are primarily expressed in terms of acceptance criteria for the quaflty control checks performed and 

are listed In Tables 111.1 through 111.3. The field and laboratory quality control checks planned for this 

Investigation are presented In the OU-9 Site-wide OAPP. Quality assurance goals for field measurements 

and field screening are also discussed. 

. "W 

931J0.05.fi 



Analytteal 
Method 

SOP 2.2 

SOP2.2 

SOP 2.2 

• 

NA • Not Applicable 

93170-05·112 

Table 111.1. Summary of Quality Control Proce"' .• or Field Screening and Field Measurements 

Par omelet 

pH 

Electrical 
conductivity 

Temperature 

Quality Centro~ 
Check 

Collbtallon ..., 
two bullet eoMiont 
(pH. and 7 Ot 7 and 10) 
l!Ot accllfKYI 

Callbmloll cheek ..., 

- bullet IOMion 
(lOt ACCUIM:)') 

Collbnltlon (3 ttendardt) 
(lOt accuracy) 

Collbnltlon cheek 
(I ltelldard) 
(let aecurM:y) 

Duplicate eample 
l!llf pn~elsloll) 

Collbmlon 
(!llf OCCUIM:y) 

Frequency 

Before and .tier 
• -n PllfVe 

0ncaperMft, 
.tier alkalinity 
analylll 

Before and allot 
llample lhl!t 

Ona per len Of ,_, 
field tarnplet 
collectlld 

Ona per left Of,_, 
field '""""" ccnected 

NA 

Acceptance 
Ctfterta 

+ o.t unltl o1 
i;'ue value 

+ O.t unltl ol 
iM walue 

.1 tO% ollrue value 

.1 20'11. oltrue value 

.1 t•c 

+ 2-C 
'iNnutact~ner'l 
epeclllcatlon) 

CoMetlve 
Action 

~lbnlte; cheek pH 
meter; replace prt>be and 
IMler W necessary. 

Reeallbnlte. 

Aeeallbnlte; check meter: 
replaca PfObe or meter H 
necessary. 

Aeeallbrate. 

Evaluate data usability. 

NA 

• 

"00 (1)~0 

~ ~ ~ g ; 
., • • (5' :l S' 
c,.lc..JJ:lQ.'< 
b. § ~. ~ 31 a-

~ "" £D "" ... c;· o?!; 
13:l;og 
w 0 ~ c;: g 

,."'"0 
.. ~ 0 "'I»-· c: -· (1) 
~ :l !l 
II> :r 
~:.:31 
., -II> 

0 :l 
.!!. ., 
~-.. 



Analytie&J 
Method 

SOP 2.2 

SOP6'.t 

SOP 8.2 

SOP3.1 

SOP 3.3 

• 

NA • Not Applieable 

93170-05-l-l2 

Paratne~er 

Otstdwd o, 

Combomlble 
gu~ 

Olganlc vapor 

~· (PIO} 

Warer~r 

Water~! 

~ranaducer! 

Ouallly Control 
Check 

Duplicate aample 
~or precltlon) 

C.llbratlon 
~or IICCur.cy) 

Cellbtllllon 
(I otendard) 
~or .CCUfiiC)') 

Ouplleate ltanclard 
~or precision) 

lnlllal e&llbtatlon 

~or eecuracy) 

Ouplleale llalldard 
~or precltlon) 

Ouplleate meuurement 
~or precltlon) 

Oapth retpot!M 

~or accur.cy) 

Table 111.1. ,. 2 of 4) 

Frequency 

One per 11111 or 1ewet 
fteld aamplet 
eollectltd. 

One pet day 

One. pet day 

One. per day 

One. per dey 

One. pel dey 

One. pel '"" 
aampled 

One.'*'"' 

Acceplanc:e 
Ollerla 

~20%RPO 

+l~d 
;.pected value 

+l~d 

in.. value 

+ 20%d lnlllal 
~llbtatlon 

.! I~ d true value 

+ 20%dlnltlal 
canbtatlon 

+ 0.021eet d 
iim readtno 

~ 2·!1% dlllarence, 
meuured ws. 
recorded 

CorreetMI 
Action 

Evaluate data lor ...eablllly. 

~librate; cheek probe and 
meter; replace ft necessary. 

~librate. 

Remeuure. 

Recallbrate. 

Remeuure. 

Remeuure. 

Rerum trantdueer to 
the manufacturer lor 
calibration. 
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r ____....-

Analyllcal 
Method 

SOP 8.7 

SOP 8.4 

SOP 8.3 

NA • Nor Applic.able 

93170-05·112 

• 
Para""'t~r 

Low..-;y 
gamma radlalloft 

Alpha au~ae. 
eontamiMtlen 

OrgAniC Vapor 
Level (flO) 

Oualt!y Control 
CI!Kk 

9ourceci!Kk 
Pot ec<urac:y) 

BeckQtOUftd ChKk 
Pot IICCuratyl 

Voltage plateau 
Por ..:curacy) 

Replicate measurement 
~or precision) 

Souruci!Kk 
~or ..:curacy) 

Beekground count 
(10 mlnutn) 
~or accuracy) 

Replicate measurement 

"or precision) 

Callbtllllon 

"or accuracy) 

Duplicate Slandard 
"or precision) 

Table 111.1. ,.3 of 4) 

Freqwncy 

Onee pet dey 

Oneepetdey 

Oneeperweek 

Onee eveiY 10 
measurements 

Onee PI' dey Of 

alt.M Instrument 
adluttmenta ot repelra 

Oneepetdey 

once e\'llfY tO 
measuremenll 

Onee pet day 

Oneepetdey 

Acceptance 
Crfterla 

.!,:lxSO 

.!,3xSO 

Vollege ahoutd 
be 1100 to t 300V 

.!,4ICSO 

• 1011. of 
~ad 
value 

!,2 cpm 

.!,4ICSO 

• 1011. of 
i;'ue Yalue 

+ 20% of Initial 
~llbtatlon 

ConectiYe 
Actlotl 

Checlc lnttnnnent lle!tlngs 
tyoltage, gain, etc.); 
remeasure 1011-. 

Clean deteetDt and nearby 
aurtace.; wnt!late room; 
reei!Kk. 

Checlc voftage aettlng and 
re-plateau beginning at 
fi()(N, II ltlll outside range, 
replace probe and cheek agoln. 
Oo not exceed 1400V. 

Identify and correct 
problem; remeasure. 

Checlc lnttnnnent settlngt 
(gain, voftege, etc.) reehKk; 
replace llltlh out. 

Clean detector and nearby 
aurfaen; chKk lor light 
leab; replace probe H 
necessary • 

lclentlly and correct 
problem, remeasure. 

ReeaRbrate 

Identify and correct 
problem; remeasure 

• 
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• Table 111.1. • 4 of 4) 

Analytle6l Parame-ter Ouallly Con!Td Frequency 
Method Cheek 

SOP2.2 O.ldallon·Aeductlon Callbtallon Onca pet day 
Potential ~01 eceuracy) 

Oupllcaletample One per len 01 

~01 precltlon) '-lleld 
tamplet cclleded 

SOP a. 1s Gamma-Ray Sou~ cheek Once pet day 
Fieldl (101 eccuracy) 

Beckground cheek Onca pet day 
(lor accuracy) 

NA • Not Applicable 

Source: OOE, 1993 

93170-05-112 

Acceptance ConectiYe 
Crtterla Action 

.± tO% rA true value Reeallbrale; cheek me-ter; 
replace elec:lrode and 
me-ter II nec:ettaty. 

~20%RPO Evalua'- data 101 uoeablllly. 

.± tO% rA "- value Check lrmrvment eenlngo, 
recheck; replace M otlll 
outside crttarla. 

.± tO% rA Pf8Yiout value Check lnttrument oettlngt, 
recheck; replace M 1t111 
outside crtterla. 
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Analytlc4J 
Method 

NA$1002" 
NAS IOOS' 
NA$1900" 
ASTM 02400-10' 
EMl Ani.Ot' 

• 

NA • Not Applicable 
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• Table 111.2. Summary of Quality Control Procedures For Field Activities and laboratory Measurements: 

P111ameter 

ltoiC>pic ura.nlum 
ltoloplc plutonium 
ltoloplc lt>or1um 
Aedlum-m 
Amerlelum·241 

Surface Water/Groundwater and Soli/Sediment Samples 

0ua111y Control 
Cl\tlck 

F'leld quality control 

Ouplleele 

Equipment '(tlntate) 
blank" 

labo<atoty quality c:onltol 

Beeltgrcund 11000 mlnutH) 

Pu!Mtl\eck 

Melhocl blank 

Frequency 

I eftiY 10 or ,._ 
field umplet (Mdell 
1 eftiY tO or !ewe• 
field l8lllplft !tolll 

1 eftiY lOOt 
'-field 
..,.,... twalell 

er-per-'t 

o.- pet day 

I pet 20 umplft ol 
• aln\llal lftatmr 

~ 
Crl!erta 

+ 4 I SO"·'·' 
NA 

c tO 1 level 1ft Ut«lated 
templet' 

F'Ot baclcgrcund tubtracl!on; 
minimum del-ble activity 

Petkeountt 
at!l meV .! 31 SO 

,!hMOA 

Co<te<:1MI 
Atllon 

Evaluate data lor UMablllty. 

Evaluate \'lltlablllty. 

Evaluate poltnt1al IOUII:M: 

Evaluate utoelated data lor 
UMablllty. 

ldenllfy and eonect 
p10ble111; IeCOUnt 

ldtnt!!y lind ectrect 
problem: ttcheck. 

ldent!!y and correct problem. 
Reanalyze blank. 
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Analytical 
Method 

NAS, 11182" 
NAS, 196~' 
NAS, 1900" 
ASTM 02460-70' 
EMLAm-01' 
(continued) 

E906.00 

• 

NA • Not Applicable 

93170-05·112 

Parame1er 

llotople uranium 
llotople plulonlum 
llotople thorium 
Radlum·228 
Amerlelum·2• I 

Trltlum 

Quality Control 
Check 

MethOd tf)lka 

Matrix tf)lka 

Replicate temple 

Field quallly control 

Ouf)lleate 

Equipment (riMate) 
blank" 

Laboratory quality control 

Background 

Source cheek 

• Table 111.2. (page 2 of 27) 

Frequency 

I1Mtf20templftcfa 
gl¥en malrlx or I wile_, a 
balell d umplft II prepared In 
• dlty, wllldlevar .. more frequent 

I I* 20 templft d 
a tlmllar malrlx 

I I* 20 Mtllplae d 
a tlmllar malrlx 

1 .... , 10 or,_, 
lleld Mlftples (Waletl 
1 avery 10 or,_, 
lleld temp'" (tOlQ 

l .... ryiOorr­
lleld Mlllplft (waler) 

Once par d~ty 

Once par day 

Accelllance 
Criteria 

+hSO" 
;;;,....nftd deYI&Hont 

+hSO" 
;;;,....nftd devlatlont 

+ 4aS0"• 1 

normalized range 

.... soe·'·t 

Nd applicable 

< 10 • level In astoelated 
mples' . 

+ :1 a SO, Dm~~rott 
conlallllnaHon; 
background tubtrac:tt 

±hSO 

Correctf\'e 
Actton 

Identify and correct problem; 
""aluate astoclated temple 
retulls loruteablllty. 

Evaluate data lor useability. 

Evaluate data lor uoeablllty. 

Evaluate data lor useability. 

Evaluate variability. 

Evaluate potential sources; 
Evaluate astoclated data lor 
useability. 

Identify and corre<:t problem. 

Identify and correct problem. 
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Analyi)UJ 
M~hOd 

E908.00 
(continued) 

• 

Nuclear Oal4. lne • 1986" 

NA • Not Applicable 

93170-05-1-12 

Parameter 

Tritium 

Gamma tldlaUon 

Quality Control 
Cheek 

M.tl>ocl blank 

Method aplka 

Ma!Tir aplke 

R&pllcate sample 

Field Quality control 

Duplicate 

Equlpm•nt (rinsat•l blank" 

t.bo<atory quality control 

Background (10 mlnut,..l 

• Table 111.2. (page 3 of 27) 

Frequency 

1 per 20 aampl" ol a 
glweft malrlll Of I whenever 
a batt:h ol aampl" It 
pteparec~ In a day, ..,lehevef 
lt-lrequenl 

I fteiY 20 Of fewer 
fleldtempletola 
alrnllat malrlll 

I fteiY 20 Of '­
field aamplet o1 a 
llmnar malllr 

I fteiY 20 Of ,_r 
field aamplet ol a 
llmllar ma!Tir 

I fteiY 10 Of ,...., 

field aamp!H (waterj 
I fteiY 10 Of '­
field aamplet (loll) 

I fteiY 10 Of ,_, 

field aamplea (waterj 

Once per day 

Acceptame 
Crlterla 

!,21MDA 

!,3180" 
~zed devlatlonl 

!,3180" 
Mmlallzed 
deviation 

+ 4180"•' 
normanzed range 

+ 41SD"•r,t 

Nol applicable 

< 10 xlewlln uaoclated 
Nmplet' 

No ldentlftable peaks; 

!. 20%error 

Correcu.e 
Action 

Identify and corree1 prob"'m; 
reanalyze blank. 

Identify and correel problem; 
uaocla!ed aample results 
lor useability. 

ld•ntlly and correet problem; 
evaluate uaoclaled oample 
retullllor uteablll!y. 

Identify and correct problem; 
associated sample results lor 
ua•ablllly. 

Evaluate data lor uteablllty. 

Evaluate variability. 

Evaluate potential aoure"'; 
Evaluate auoclated data 101 
useability. 

Identify and eOffecl problem; 
reeounl 
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Analylle&J 
Method 

NAS 19801 

Martin t 979' 

• 
PHS 196~' (conHnued) 

CtP saw 1 

NA · Not Applocable 

93170-05-H2 

Pa~ameter 

~Hum·90 

Organochlorine 
pestleldHIPCI!t 
(TCU' 

Ouali1y Control 
Cheek 

Mell>od spike 

Matrtxsplka 

Replleata aample 

Plateau 

Eflleler>ey CS.te""lnatJon 

Field quality control 

Oupllcalt 

Equipment (rlntate) 
blank" 

l.abotaiOty quality control 

l.lell>od blank 

SuWur cleanup blank 

• Table 111.2. (page 5 of 27) 

Frequency 

1 par 20 aamplft ol a 
tlmllal matrtx 

1 par 20 aamplft ol a 
tlmllal matrta 

I per 20 eampln ol a 
similar matrta 

Once ,., ,.., 

Once par year 

I ewty tO Of lewar 
field aamples (water) 
I ewty tO 0t tew.r 
field aamples (lof~ 

I ewty tO or 
'-lleld 
samples (Mtel) 

t .,.r 20 aamples ol a ohlen 
matrtx Of t whenewlr a belch 
ol aamples II prepated In a 
day, wlllchewr It mo<e frequent: 
teea.P91:/N 

When portion ol 
samples require 
tutlut clean up 

Acceptance 
Ctnerla 

+ 3xSO 
Nonnall!ed dl"ttatlont 

+3XS0 
Nonnallzed dl"ttatlont 

+ ... so 
Nonnallzed range 

NA 

NA 

!. 35'!1. AP01 

N/A 

< tO 1 leYelln associated 
iamplel1 

< CAOI..; •uncoate 
letentlon timet per 
CLPSOW 

< CFIOL; turrogate 
ietentlon timet per 
CLPSOW 

•• 
ConectMt 
Ac:lton 

ldenllfy and cor~ problem; 
,..,..luate associated sample resun. 
lor uteablllty. 

Evaluete data lor useability. 

Evaluate data lor usaablllty. 

NA 

NA 

Evaluate data lor useoblllty. 

Evaluate variability. 

Evaluate potential sources; 
evaluate associated data lor 
uteablllty. 

Investigate 1011rce: ReeJrtracl 
and reanalyze associated 
samples. See CLP SOW. 

Investigate source; ree.rtrael 
and reanalyre associated 
samplel. See CLP SOW. 
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• • • Table 111.2. (page 6 of 27) 

Analylic.al Patameter --- ---- 0\liiity COiiliOI Freq....-n;:y- Aeeeptanee COftea!Vi 
Method Cheek Cl1tllril. Action 

--
ClPStYNJ O.oanoehlof!ne lnltr\lrnet!t blank Cl.Pf!IC!N CLP et:IN See ClP StYN. 
(continued) pe-sttcldMI!'CSt 

(TCIJ' 

Malrbr tplke , per 20 Ul'llplft See table 111.3; tunogate EW111uate data !Of useability. 
of • gNoen metriJl f1ltelltloll ames per 
In a- or fewer; Cl.PSCNI 
-CLPf!IC!N 

Malrbr tplke d~tpllc.ate , per 20 tellll)lel See Table m.3; aunooate Evaluate data b uoeablllty. 
of agMtll mlllrlll ratentlon 11111411 per 
1t1 a cue or fewer; CLP f!IC!N 
-CLPf!IC!N 

Labofatory Control Sample 1 per 20 .. mplft dl given mattt. See table m.3 Evaluate associated data for useability. 
or I ..me- a blltdl of samples 
It ptepaNd 1ft a Clay, whichever 

It - flequant 

Surmoate tplke All lab anc:t field 
.. mplft 

CallbfldOII CLPSCNI 
~nltlal anc:t cOIII!nulng) 

GeMS connrmallon AtrJ aample will\ • 
c:tetedton from 1M 
fQ.IItt lor 
pttllcldetiPCSt 

At~tntlon timet anc:t CLPSOW 
Flelenltotl time window 

NA • Not Applicable 

,. 

\;· 

9Jt70~0H12 

See table m.3 Evaluate c:tala lor useability. 

CLPet:/N RKallbrale, - ClP StYN. 

CLPSOW See CI.P sow. 

CLPSOW See ClP SCNI. 
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Anal) 'tical 
Method 

ClP et:Nt j 

Modification D 
(continued) 

• 

NA • Not Applicable 

93170-05-H2 

Parameter 

Volatile Ofganlc 
compounds 

~ 

• 
Table 111.2. (page 8 of 27) 

Quality Control 
Check 

9ystem monlllxlng compounds 

1n1trument performance check 

Callbrldlon 

Relenlloll time window 

Qualllallve verification 

Callbrldlon check 

lnlemel standard 

Continuing calibration 
check 

Sunogate epllce 

Frequency 

Nlllb llld field 
eemples 

Den, Of eech 12-
hour period, 
wh~llmont 
fNquent 

ClPet:Nt 

ClPet:Nt 

When a delllctlon occurs 
In aeemple 

Willi-, 
callbndlon 

Evely llllndald 
andeemple 

Once eech 12-hour 
period 

All lib and field 
eemples 

~ 
Crftllrta 

8M Table 111.3 

ClPet:Nt 

ClPet:Nt 

+ o.oe n~~a~~ve 
i8tenllon time unlll 
(Mmple .end llandatd) 

ClPet:Nt 

-~ 

ClPet:Nt 

ClPet:Nt 

ClPet:Nt 

See Table lft.3 

-Cciirec:ttv. 
Action 

ee. ClP et:Nt. 

Aelune; Aeanalya associated 
eempleL 

Aecallbnde before 
eemple analysis. 

See ClP et:Nt. 

See ClP et:Nt. 

Aecallbrale. 

See ClP et:Nt. 

Identify IOUI'C8 and conect. 
Aecallbnde II eource not 
found and coneded. 

E'laluallll etiOCialed data 
for WMblllty 

• 
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Anolyllcal 
Method 

SWBOtO" 
SWB02f1' 

SWB030" 

• 

NA • Not AppliCable 

93170·05·112 

Parameter 

HaJooenated and 
lliOmatlc voiaflle 
Of9Mic compoundo 

AcryloMrlle, 
Acetonitrile 

Quality Control 
Cheek 

Field quality contrcl 

Tnp blank 

Oupllcate 

Equipment (rlM.Oie) 
blank" 

Sample bank blank' 

Ambient blank 

Labofatory quality control 

Method blank 

Calf bretton 

Calibration cheek 

• Table 111.2. (page 9 of 27) 

Frequency 

I pet thlpplng 
contal- to lab 

I ewty 10 ot lewel 
field Nlftpln !Mtet1 

1-ry lOot 
'-field 
samplet(loaletj 

l-ry20ot 
,_, field Nlftpln 

I -ry 20 ot leMr 
field Nlftplel 

I pet 20 Mmplel ol a given 
matrix ot I ..,._, a batch 
ol Mmplel II prepared In • 
day, whlchewt II more frequent 

!I points; when 
canbratlon chec:ll 
crtterta exceeded 

Once pet 10 Mmpleo 
analyzed 

Acceptance 
Ctl!er1a 

< 10 1 levet In usoclated 
;&mp~eet 

.! 3!1'Jio RPO' 

< 10 I lewt In ISIOCiated 
Mmplet' 

< 10 1 !riel In usoclated 

MmPiel' 

c 10 1 '-1 In usoclated 
Mmplet' 

<POl 

< 20'Jio ASO lor 
canblauon fact~ 

± I!I'Jiollom lnftlat 
reeponsa facio! 

Correctlw 
Ac1lon 

Evaluate polenHateourees; 
Evaluate usoclated data lor 
ueeabllity. 

Evaluate data lor useability. 

Evaluate potential eourees; 
Evaluate usoclaled data lor 
useability. 

Evaluate polenHal eoureeo; 
Evaluate ueoclated data lor 
ueeabllity. 

Evaluate polentlaltourees; 
Evaluate ueoclaled data for 
useabnity. 

Identify and Corred eouree. 
Reanatyre blank and 
associated samples. 

Recaflbrate. 

Recaffbrale. 

• 
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Analy!lc.al 
Methoct 

SW8010" 
SW802'0" 
SWSG30"' 
{CO<IHnued) 

CLPSOW I 

MoctKicatron 0 

• 

Nil • NO! Applicable 

93t?o.os.m 

Pararnet&r 

Hal~t\t.ted and 
aromalle wolatlle 
organic eomi)OUndt 
ktylonlltlle, 
AcatonMiot 

S<!mt.olallle organic 
compOunds 

Ovalily Control 
Cheek 

Ma!tb: 1plke 

Malrlx l!)lke duplicate 

SuiTe>gall IJ)Iket 

Retention time wlndCM 

Labotatory control 
Mt!ll)le (lCS) 

Field quality control 

Oupltcate 

llqulj)l'llllnt (rln..,te) 
blank" 

• Table 111.2. (page 10 of 27) 

F.equency 

1 pet 20 eampltt 
d • ghoeft ftla!Jix 

I pet 20 Mlftplel 
d • ghoeft ftla!Jix 

All n.ld and lab 
oampltt 

When- column 
lnat.alled and • 
needed 

I pet 20 umplel d a glwn 
ma!Jix or I ..,._ 1 batch 
d umplttlt ~In a day, 
whlchewt It- frequent 

t l!'lefY tO or '-' 
field Mlftpln (waltlj 
1 l!'lefY 10 or '-t 
field •mpltt (toll) 

ltwty lOot 

'-'field 
Nmpln (waltlj 

AtUPIAt~ee 

Ctltella 

See Table nt3 

See Table m.3 

See Table m.3 

zhSOd 
lhret retention timet 
lor tacllanaly!e 
upetSW~ 

See Table m.3 

~e5'11.APO' 

Not Applicable 

< 10 l!leltelln associated 

""'"'"' 

eo..­
~ 

Evaluate data fo< UMabllily. 

Evaluate data lor UH&blllty. 

Check catculll!ont, IUITC>gale 
and at.andanl tofllllona, and 
IMttumenL rt l>fl)blem not 
ldenllfled llren reenaly!e ..,mple. 

ldenl!fy -· correct 
probl&m. 

ldentlly and CO<rec:t problem 
pno. to lurlhef oampte 
analyllft. reanalyte. 

llwaluate data fo< IIM&blllty, 

evaluate ftllablllty. 

Evaluate potentlaiiiOUrcet; 
Evaluate associated data lot 
utUblllty. 

• 
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AnalytiCal 
M~tnod 

CLPSCNI I 
t.lodlfleatlon 0 
(continued) 

• 

NA o Nol Appheable 

93170o05oll2 

Parameter 

Semlvolatlle organle 
eornpounds 

Ouallty Control 
Check 

Labotatory quality control 

Meltlod blank 

Matrix spike 

Matrix splka duplleate 

LabotatOIY Control Sample 
(lCS) 

Surrogate spike 

lnstN,.nt per!ormanee 
check 

Calibration 

Calibration check 

lnt•rnal standard 

• Table 111.2. (page 11 of 27) 

Frequency 

I I* 20 aarnplet ol a given 
matrix Of ,.,._, a belch ol 
umpln II ~ In a day, 

whleheoer " - frequent; 
... Ct.Psow 

' ,., 20 ..,pte 
ol a given mlllrlll 
Olf_;_ClP 
sow 
t ,., 20 aarnplft 
ol a given mabbr 
Olf-;eeeCI.P 
sow 
I per 20 ..,plft ol a given 
matrix Of t ,.,._, a beteh 
ol Umpln II prepared In day, 
whleheoer 1e ,_..frequent 

All lab and field 
samples 

Cally Of each l2o 
hour pertod, 
whleheoerllmete 
lrequenl 

ClP90W 

With_, 
callbrallon 

e...,., llandard and 
aarnple 

Aeceplanee 
Crlletla 

!. !I • CAOl phtllalate 
nt•l'l 
!. CAOl otllert 

See Table mo3 

See Table nto3 

See Table mo3 

See Table mo3 

CLPSOW 

ClPSOW 

CLPSOW 

CLPSOW 

• 
ConectiYe 
Ac:tlon 

Investigate teurce; rHxtract 
and ,.analyze anoc:la~ 
aarnpleso 

Evaluate data f01 useability 0 

Evaluate data f01 us.ablllty 

Evaluate data f01 U14!ablllty 

SeeCLP90Wo 

~ne; ,.analyn! auoc:laled 
tamplfto 

Aecanbrate before sample analysis. 

Reeallbrateo 

SeeClPSOWo 
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Ana¥ leal 
Me!hod 

CLP S{:Ni I 

llolodlf'lc.atkln 0 
(continued) 

CLP St:Nf' 
Modlf'lcatkln A 

• 

NA • Not Applica bte 

9:\170-0S·H2 

Par&II>!Oie< 

!kmt.olatlle O<ganle 
eompoundt 

Melalt and cyanide 
01' UICIUtll, 

potanlum, todlum. 
maollftlum, Iron, 
and manganese 

Oualtty Con!tcl 
Cheek 

Contlnuii!Q eallb<alkln 
check 

~ntlon time window 

au.JIIIealloll 
~tlllullon 

Field quality control 

Ovpllc.ate 

Equipment (nn.atel 
blank" 

Labofator, quality control 

lft~lal and contlnuii!Q 
calibration blenkl 
liCB. CCBI 

• Table 111.2. (page 12 of 27) 

frequency 

Once eeeh 12·hour 
period 

CLP9CW 

Wben • delec:tloll 
OCCift 1ft I 1411\ple 

I t¥e1Y 10 Of f-r 
field Mmplel {wtlle4 
I t¥efY 10 Of f-r 
field Mmplel (Ioiii 

1 t¥eiY 10 Of 

fewer field 
tampln twatet1 

Alter t¥efY r:N and 
CCV or 10'11. Of -ry 
2houtl ...... lc:h­
.. II!Ofelrequetlt 

Aca!j?lance 
Cllllltta 

CLPSCW 

+ 0.08 "'la!MI 
~tlt~~eunlll 
(sample and llandard) 

CLPecw 

!. 2li'II.RPOt 

Not Appllc.able 

< 10 • leoe11ft assoc:laleod 

e..."'"• 

!. Cl'lOl 

Conec:Uve 
Ac:lton 

lden~ ..:M~I'Ce and cotre<:t. 
l'lec:e!lbtat. IIIOUI'Ce not 
found and cotredeod. 

S..CLPSON. 

s.e CLP sew. 

£valuate data lm useability. 

£valuate variability. 

Evaluate pctentlal 10urces: 
Evaluate anoeleteod data lor 
useability. 

Coltecl problem; rKallbrate; 
reanalyze preceding 10 
tamplet Of aft 11nce lut 
good blank. 

• 
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Analytical 
Method 

CLP SCNI" 
Modification A 
(continued) 

• 

NA • Not Applicable 

93170-05-112 

P&Jameter 

~talt and cyan~ 
Of calcium, 
potaulum, lodlum, 
magne-sium, Iron. 
andmanga-

• Table 111.2. (page 13 of 27) 

Ouall!y Control 
Check 

P~paratton blank (PB) 

l.abofatoly control temple 
(\.CS) 

lnftlal calibration 
werllleatlon std. ~CV) 

Conftnulng eallbraUon 
werllleatlon std. (CCV) 

Unear range cheek standard 
(CRI, CRA) (ICP ar>cl M only! 

lnterte.-nee check temple 
(ICS) (ICP on!r) 

Frequency 

1 per 20 111np1et ol a glwen 
. matrix rw 1 wtle- a balch ol 
~a~nplet It prepated In a dey, 
lllhltMwt It more frequent: 
-eu>ecw 

1 per group ol 
templn Ina 
delivery gtOUp Of 

batch, whichever 
It more frequent 

CU'9CW 

CU'9CW 

Ct..P9CW 

Sample lwlc:e per 
l·hout shift, rw 
Ill beginning and 
~ of anar,slt run, 
lllhlchever It more 
frequent 

Acceptance 
C.lterla 

.!em.. 

1(). 1 20'% Aecowry 

Ct..P9CW 

Cl.P9CW 

Nol Htabllshed 

.! 20'% oltrue \'alue 

CottectiYe 
Action 

W sample resulll < 101 
CROl. but > CROI.. redlgHI 
and reanarr:r:e. 

Coned Pfl)blem; redigest 
and reanaty:r:e associated 
templet. 

See Ct..P 9CW. 

SeeCl.P9CW. 

None. 

Corre-cl problem; reeallbrale 
reanalyze templet alnce last 
gOOd ICS. 
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Ar>alytle41 

Metllod 

CLP seN" 
Modlfleallon A 
(continued) 

NA • Nol Applicable 

93170-0S-H2 

• 
Parameter 

Metalt and cyanide 
Of c.atefum, 
potanlum,IOdlum, 
magneolum, Iron, 
andmangatlfte 

Quality Control 
Check 

ICP Setlal dilution 
(lJ (ICP only) 

Spike temple (9) 

Semple dup. 101 
(temple replicate) 

Metllod lid. lddlllon 
OFAA• onfr p.ISAj 

Unear range analytlt 
(lRA) (lor ICP only) 

• Table 111.2. (page 14 of 27) 

Frequency 

t par group fA 
tamplel fA • gl¥en 
matrix, conceullallon, 
oraM:IIdallwery 
group, ""'lc'-' .. 
moraflequant 

t par group fA aamplel 
fA • gl¥en matrix, . 

C041Centrlllolo, Of 

templaclelfvoely 
group, ""'lc'-t 
It moralreqvant. 

t par group fA tamplet 
ol I gl¥en llllfTbl, 
concenlrallon. or 
aample clelfvoely 

group, ""'lc'-' 
It moralrequent. 

CLP sc:tN 

CI.P sc:tN 

Acceptance 
Crllefla 

w reaull > eo 1 101..: 
.i 10% dlllerence 

75- 125'!1. Aecovery 

W retull > S 1 CFIOL: 
+ 20'!1. RPo 
jj' retull <' !I I CROL: 
.i CFIOL-

CLP sc:tN · 

CI.P sc:tN 

Correcttwt 
Aclton 

Evaluate data for uteablllty. 

Evaluate dale for uteablllty. 

Evaluate data for useability. 

See CI.P sow. 

Reanalyze. 
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• 
Analytical 
Method 

CLP~ 
Modification A 
(eontlnu.od) 

E32S.1°~~ 
E32S.2"~~~· 

E353.2" 
E37~.2" 

E3~1.3° 
E~.t• 

E:l$4. t• 
E3-C0.2" 
E3~. t alld 3!l0.3° 

NA • Not Applicable 

93170.05-112 

Pllta~ter 

Meta" and cyanide 
or calelum, 
pcCualum, todlum, 
maone.lum, Iron, 
andlllllnQ~ 

Chloride, (CI) 

Nltreiii·Nitrlte (NO,·NO,J 
SuKalll (SOJ 
Total Mrooen. (NJ 
Total pllotphotvt (P) 
Nltrfte 
Fluoride 
Ammonia 

Quality CQntlol 
Check 

lr,te~rnenl comtet10111 

(lot ICP only) 

Field quality ccntrol 

~Ieete 

Equipment (rtnMte) 
blank" 

Laboratory quality control 

Mell>od blank 

Calibration 13 points) 
and Reagent Blank 

• Table rrr.2. (page 15 of 27) 

Frequeney 

er- pet,.., or 
01 ..men lfttlturnent 1<111111~ 

I~IOor'-t 
field Ml!ll)lft ~ 
1 ~ 10 or 1ewet 
field tamplft !loll) 

I~IOor ,_field 
tamplft (walefl 

1 pet :!0 talftl'let ol a given 
ma1t111 or 1 ~ a batCh o1 
Ml!ll)lft "prepeltd In. day, 

Mllc'-t Ia - frequent 

Wilen IMtNmeftt eondl· 
11oM chenge or when 
calibration check 
crltella nceeded 

Acceptance 
Criteria 

CLPSCH 

~:ZS,._RPO, 

Nol Applicable 

< 10 a.ev.t In associated 
i&mpln1 

<POl 

Conelallon COI!f!lclent 
l> 0.195 or pial CIIMI 
iOr nonlinear analytn 

Cortee1M 
Actlorl 

CLP9t:Nf. 

EY81ualll elate lor useability. 

Evaluate variability. 

Evaluate potential IOUICes; 
Evaluate utoelat~ data lor 
useability. 

Correct problem; 
reanalyze. 

Re«nbrate 

• 
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Analytleal 
M@thod 

E32S.t 0~ 
E32S 2"/SW92S t• 
E3S32" 
E37~.2" 
E3~1 .34 
E38S. t• 
E3$-t. t• 
E340.2" 
E350. I and 300.34 
(continued) 

Eteo.t• 

Eteo.:zo 

RA- NOfAPpllCi6Te 

93170-0S-H2 

• 
Paramet&r 

Chloride, IC1l 

Nllrate-Nitr"e (NO,-NO,) 
Su~ate (SO.) 
Total n"rooen, (N) 
Total pllosphorut (I') 
Nitrite 
F'-lde 
Ammonia 

Total dlstefwd 
IOIIdt (TOS) 

Total tuspend@d 
IOIIds (TSS) 

Oualny ContrOl 
Check 

Callb<atlon chtc:k 

MatJtx tplke 

MatTix apllce duplicate 

labotate<y Conifol Sample 
lchlotlde, nKrate) 

Field qualny contrOl 

Duplicate 

Equipment (rlnsal@) blant<d 

labotate<y quell1y contrOl 

M@tllod blank 

• Table 111.2. (page 16 of 27) 

Frequency 

Pl1or 10 tample 
ana~ and-pet 
:1'0 aamplet analy18d 

1 .,., :1'0 aamples of 
a Olwfl mai!IJI 

1 I* :1'0 aamplet of 
a otwen matrix 

1 lot each eallbratlon 

1 8\'eiY 10 or,_ 
lleld aamplel (wetefj 

1 r.oety 10 orl­
lleld samples {wtl1er) 

1 I* :1'0 aamples of a given 
metria or 1 ..tleMWf a batch of 
sarnplel Ia pntparecl Ill a day, 
wlllc'-r Ia mont frequent 

Acceplance 
Crftetla 

+ 1!1~ of Initial 
Unbratlon1'811ponM 

7~125~ Aeeo¥efy 

~~FIPO 

Vendor epacllleatlon 

~2S~APOt 

c 10 alewlln ueoelat@d 
i8mp~nt 

<POl 

Cotrectlve 
Action 

ldentlly and COITee1 
pnJblem; recallbfate. 

Evaluate data lot uteabllny. 

Evaluate data lot uteablllly. 

Evaluate data lor uteablllly. 

Evaluate data lor uteablllly. 

Evaluate utOCiat@d data lor 
uteabii!IY-

Identity end coned problem. 
Reanalyze blank. 

• 

"00 (f)~Q 

.g~ ag; 
a. .. ()":l:: 
~t.,:O:lQ.~ 
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w 0 ~ c;: g 
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• • Table 111.2. (page 17 of 27) 

AnalYtiCal Paui.merer OUliJi!1t;OiiDOf__________ Frequency Aetejllinti COirearti 
Meltlod Check Ctlletla Action 

Eteo.t• 
Et60.2" 
(continued) 

E4tS.t 0/E4tS.2" 

Tctal dlsool¥ed tolida (TOS) 
T ota1 alftpended 
tollda (TSS) 

T ota1 or;anle 
carbon (TOC) 

A.piU. Mmple 

labotatoly control 
eample 1\.CSI 

Field quallly control 

Duplicate 

Equtpm&ftt l~ntat&l 
blank~ 

l.aboraiOI'f quality control 

1pet20tamplet 
analyzed 

1pet20tamplet 
analyzed 

1 twfY 10 Of"­
field aamplet (Mtel) 
1 twfY 10 Of ,..,., 

field Mmplet (Ioiii 

1 ewiY 10 Of ,..,., 

field eamplet (Water) 

~ 20'JI. RPO 

Velldcw epeelllea!lon 

~:Ill" RPD' 

Nol Applicable 

c 10 • level In ueoelated 
~mples' 

A.analyze a replicate eample; 
lepot1 both nttu"-. 

Identify and COITee1 
P<Oblem. 

Evaluatlt data lor ueeablllty. 

Evaluatlt data lor ueeablllty. 

Evaluete associated data Ia< 
useability. 

• 

Method blank 1 ,., 20 tamplet of a QMn 
melllll or 1 ~a betch or 

c·POL Ccfred ptOblam: reanalyte blan~. 

Canbrallon 

Callbrallon check 

Ma~ tplh (Ms, 

NA • Not AppliCable 

93170-0S-H2 

aamplet " prepared '" • dey. 
wttlchavtt 11 more lrequem · 

When lnt1rumetll condl· 

!Ions change Of """"' 
eal1brallon check crtte~a 
ncMIMd 

1 pet 20 Mmplet 
analyzed 

1 I* 20 Mmplet of 
a glvefiiNIIrbc 

Second reading mutt be wllhln 
25" of lnlllal 

+ 15" of lnlltal 
"llbrallon nttponee 

7$-125" Aeeovery 

Reeallbrale. 

Reeallbrete. 

Evaluate data lor useability. 

\lO 
Ill "' 

<0 -~ ~ 
ftlc.. 
Nc: 
bo :I 

c 

Cll~O 
& 0 c: 
~. § !!!.. 

:D g a.~· 
~. !':! ~ z; 
5· 0 ~ ~ 

:g:~;o~ 
w 0 ;i'cn 

'< N ~ 
?;~~ 
Ul Q) -· c: -· ~ ., :I !l 
Ill :r 
5::;::!! 
.. -Ill 
0 :I 
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Analytleal 
Melllod 

E4tS. t•!E4t5.2" 
(contln~ 

USATHAMA' 

• 

NA • Not Applicable 

93170.0S-H2 

Parameter 

Total Otganlc 
urt>ot~(TOC) 

Exploo"'" 

Quality Control 
Cheek 

Matrix spll<e duplleate 
(MSO) 

Replleate aample 

Field quality conttcl 

Ouplleate 

Equipment (rlnsatel 
blank" 

LabOtatory quality control 

Method blank 

Calibration 

Surrogate Spike 

• Table 111.2. (page 18 of 27) 

Frequency 

t per 20 llall'lples ol 
• otw.ni'NIIrlx 

• llllalyMt lot -ry 
llall'lple 

t~tOetf­
lltld aamplet (Wa.., 
t~toetre-r 
lleld aamplet (toll) 

t~tOetl­
lleld aamples (water! 

t per 20 aamp1et ola glftn 
INIIrlx Of t ~ • belch ol 
aamples II pepered In a day. 

whfehewr II - frequent 

(S pl.) when can. 
lwa1lon clleck lmll 
criteria exceeded 

I<JI lab and field aamplet 

Acceptance 
Crlletla 

~20"-APO 

~20"-APO 

~35~APO' 

Not Applleable 

c tO x !riel In usoelaled 
iamp~es• .. 

cPOt. 

c tS~ASO 
;....,.geAF 

See Table m.3 

Corrective 
Ac1lon 

Ewaluate data lot uteablllty. 

Reanalyze llall'lple. 

Ewaluate data lot uteablllty. 

Evaluate warlablllty. 

Ewaluate potentlalsourees; 
Evaluate aSsociated data for 
useeblllty. 

Aeanalyte blank. 

Reealfbtate. 

Aeanalyte 

• 

!~ f~~ 
(J) I! c: .. 

~ ~ :n g· a~ 
1\)C: c w'll)> 
U1 ; ~· •• iii !i1 

- a· oil~ 
l8:J&og 
w 0 ~ c;: g 
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An&lytlcal 
Method 

USATHAMA' 
(continued) 

E3t0.1 

• 

NA • Not Applicable 

93170·05·H2 

Parameter 

Explosl-.et 

Alkallnlly 

• Table 111.2. (page 19 of 27) 

Ouallly Conltol 
Cheek 

Matrlll eplka (MS) 

Matrlx eplke duplicate 
!MSOI 

Laboratory Colltrol Sample 
(l.CS) 

Fletenlion time window 

Calibtatlon check 

Secondary column connrma!lon 

F leld quality conttol 

Duplicate 

Laboratory quality control 

Method blank 

Calibration 

Calibration check 

Frequeney 

t per 20 aamplet d 
a given lllallta 

t per 20 aamplet d 
a given 111a11ta 

t per 20 aamplet d a given 
maltlll Ot t ..... _ a bateh ol 

aamplet II poeparec~ In a day, 
whlchtYet II mora ltequent 

Wltlllftly 
calibration check 

Prior to tample 
analytll and t per 
tO aampln analyzed 

Evety positive detection 
• POl 

I ....., 10 lleld tamplet 

1 per 20 aamples d a given 
111a11ta or t wheM'Iet a batch ol 
~~amplet II~ In a day, 
whlchtYet It mora frequent 

pH ol and 7 ltandatds; 
once -ry 10 aamptes 

After Initial calibration 
wflh pH ol ltandard 

Acce~ 
Ctfterla 

See Table 111.3 

See Table 111.3 

See Table 111.3 

Column and Compound 
Specific 

+ 25% ol peak height 
; Initial 10 • TRt. 
calibration atandatd 

Not appllcable 

~35%AP01 

~POl 

+0.1unllsd 
iNe Yalue 

+ 0.1 units d 
iNe walue 

Cotrec!MI 
Action 

EYaluate data !of utt~ablllty. 

Evaluete data lOt utt~ablllly. 

Evaluate data !of utt~abllity. 

Identity tou~Ce, CO<fect 

PfOblem; reanalyze ~~amplet 
since last good calibration 
check. 

Flecallbrate. 

EYaluata positive ldentlflc:atlon 
ol analyles. 

EYaluata data tor useability. 

Identity and COffect toutce; 
Aaa~~alyze blank prior to 
~~ample analytlt. 

Aaeallbrata; Check pH meter, 
replace probe and meter " 
natenetY. 

Aaeallbrata. 

• 

~I? ~B::O 
tOi p_g; 
111 •• 0. ::J~ 

~E~;:,~,. 
0> ; ~· 0 0 iO !:: 

... o· o ~ ~ 
~ ::J ~ 0 g 
wO:;:cn 

"< N ~ 
~B::'! 
"'"' -· c -· Ill ., :I n 

"' -~~:2 
G> - "' 0 :I 

.g: 
!l :c:· 
Ill 
Ill 



• • Tabfe lff.2. (page 20 of 27) 

AnalytiCal P~~tameter Ouatl!y Control Frequency 
Method Cheek 

$W9()8t• Cation •~hano• Field quallly control 
eapeel!y tcEC) --

ASTM 0422-83 ' ParUcle tlze analytlt ~lea I lftl1 10 field 
tamplet IIOf1) 

ASTM 085-1-83 ' Specific gravl!y l..tbomoly quality control 

ASTM 0.297 •' O.ganlc content and Method blank (CEC) I per 20 tampfet 
moltlura content analyzed 

ASTM 0.2434' HydrauliC conductMiy 
ASTM~.'~s.l AelaiMI dentl!y 
s~· Soli pH 
E310.1° Alkalinity 
ASTM D-•2~' Maximum dentlly Semple tepflcate I per 20 tamf)lft 

analyad 

5022" VOlatile Otganlc Field Ouall!y Ccnttol 
COtnpoundt' 

.... u ____ 

Duplicate 1 "*' 10 or,_, 
field tamplft ,_., 

Trtp blank I per ~ng container 
to laboratOry 

Equipment (rlnsate) t "*' 10 or,_,. 
blank fteld tarnplet colleded. 

Semple bank blank t rmy 10 or '-' 
field talllpift collaeted. 

Ambient blank 1 rmy 10 or '-' 
field aarnplet conected. 

~ NOtAj)pllU61e 

93170-0S-fl2 

Acceptance CorntetNe 
Ctttella Action 

Not~le Evaluate Ylll1ablll!y. 

aaperSW848 Identify toU~Ce: correct 
problem. reanalyre blank. 

~20APD Correct ptoblem; reanaly:re 
a replicate tample. 

~2S"'RPOI Evaluate data lOt 
uteabfll!y. 

c 10 xlevel In Evaluate f)Otenllal .c)u=t; 
iitoclalad aarnpleoa 1 evaluate utoclated data 

IOf Ute ability. 

c tO x le¥elln Evaluate f)Otentlal 10ur~; 
iitoclaled tampfeoa1 evaluate Utoclated data 

!Of uteablllly. 

c tO xle¥elln Evaluate f)Otentlal .c)u=t; 
iitoclalad tampfes1 evaluate Utoclated data 

I Of uteablllty. 

c tO x level In Evaluate f)Otenllalaour~; 
iitoclalad tamplet 1 evaluate utoclated data 

IOf uteablll!y. 

• 
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AnalytlcaJ 
Method 

502.2" (conUnued) 

ClPSOW"•' 
Modification B 

•• 

NA • Not Applicable 

93170..()5-112 

Param@!er 

Volatile Organic 
Compounds• 

Metals. CN" 

Quality Control 
o-k 

LDW IIMII cheek 

LAboraloly control 
aarnple 

Retention time wtndowl 

Secoftdary column 
connrmatlon 

Field quality control 

Duplicate 

Equipment (rlntete) 
blank 

l.abotatoty quality control 

lnftlal and continuing 
calibration blanks (IC8. 
OCB) 

·ICP, mercuty, cyanide 

,--

• Table 111.2. (page 22 of 27) 

Frequency 

Oncel*-k 

Once -.y 20 Of,_ 
aampleaMiymd. 

WMn ,_column 
""'-l-ed and .. 
Meded 

Every potlflwoe 

detection a POL 

I -.y 10 Of ,_, 
field temples (water! 

I -.y 10 Of,_, 
lleld temples (water) 

Aller -.y ICY and 
CCI 0t 10% 0t -ry 
2 houtl, wlltcheftf " 
mo<elrequent 

Acceptance 
c.tterla 

et).f ~ rec<M!ty 

8().120'1.; 80 < ~ 
CJIMU!t. -

.!. 0.1 mlnutet 

NA 

,!~%RPO' 

< 10 xiiMIIIn 
&itodated temples' 

a lOt. 

CO<rectlve 
Action 

ldenllly and conect 
problem; reanatym 
check lor the failed 
analyles. 

Reanalyze LCS lor 
failed anatytes. 

ldentlly tource, 
correcr problem. 

Evaluate potftlve 
ldentlllcallon of 
analyta. 

Evaluate data lor · 
useability. 

Evaluate potenUaltources, 
evaluate •toelatad data 
lor useabRity. 

Correct problem; 
recallbrele; reanalym 
preceding 10 temples 
or an since last 
good blank. 

• 

"tlO (J)l:O coco <1>oc: 
<a~ !lc:co 
~ ~ .$' g· ~~ 
~ § ~. ~ ~ ~ 
~ 5· 0? ~ 
:g:~;og 
w o ~ ~s 

~"'"0 
co ;: 0 
co II>-· c: -·<II 
~ :1 !l 
II> :r 
~:::.:P 
<II- II> 
0 :1 

!E. 
<II 

~· 
<II co 



• • Table 111.2. (page 23 of 27) 

Aliatytical - Parameter OUiiltty conTrol Freql.ency - AC:cejjlanee - COiiectiYe 
Method Check Criteria Action 

CLP &:JN "·' 
Modllle.aHon B 
(eonllnued} 

NA • Nol Applicable 

93170-0HI2 

Metalt, CW • orapMe M 

Pntperallon blank (PS) 

Labondory ~ temple 
1\.CSI 

ln"lal cellbrallon 
werllleatlon ltd. (ICV) 
and eonttnutno calibration 
verification ltd. tcCV) 

• ICP, mercury, cyanide 

·Oraph"-M 

llneat ranoe check llanclard 
(CA, CRAI (fat ICP arid M Oftly) 

One -ry 5 aamplet 

One -ry tample 
deiiYefy OfOUP Cit 
balCh ~ 10 tamples. 
""'IC"-tllmooe 
lfeqwnt. 

One -ry tample 
Clellvery OfOUP Cit 
balCh ~ 10 temples. 
""'IC"-tllmooe 
frequent. 

PetClP90N 

lnltl811y 'CV, and 
CCI .very 5 aamplet 

PetClP90N 

aiOl 

~CROL 

115·115% leCOWll'f 

PetClP90N 

flO. II II% reccMII'f 

Nol M1ablltlled 

Ccltfeet p!Oblem: 
rec:allbrate: ntanalyze 
ptece<~tno 5 temple. or 
an tlnee 1ut 
Oood blank. 

Wtempletelulll 
c 10Kan, but 
,. an. redlom and 
reanetyze. 

CGtrect 'problem: 
rediQelt and reanalyte 
assoelated .. mples. 

Be. CLP &JN. 

Se.ClPWN. 

None. 

• 

~~ [{l~O 
co~ !lg~ 
~ .. c;· :~ =-
~c..::o:~a.-< 
(.,) c ~ (.,) "D)> 
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Analytical 
Method 

CLPSOW"•" 
ModlfleaUon 8 
(continued) 

• 

NA • Not Applicable 

93 I 70-0S -112 

• Table 111.2. (page 24 of 27} 

P111atneter OueJ;ty COntrOl ·---rrequency kce~ COrrecllve 

Meta'-, CN" 

Cheek Crltet1a Action · 

lntetference check 
oample (ICS) (lor ICP Oftly) 

ICP Seffal dllullon 
(U (lor ICP 0<11y) 

Spike eample 
(S) 

Sample duplicate (D) 
(sample replicate) 

Method lid. addftlon 
(MSAI, QFAA Oftly 

Linear raiiQCI aftAiytlt 
(LRAI (lor ICP only) 

lnterelement coneetlont 
(lor ICP only) 

PerCLPSOW 

PerCLPSOW 

Ona -.y group d 
Mlftplel d tlnlllet • 
matrix, ~atlon, 
Mlftple dellwery group 
or balicll d tO eamplet, 
whlc'-t II more 
rr.qu.,t 

Ona tftry group d 
samplet d llmRar 
matrtx, conc:entratloft, 
eample delivery group, 
or batch d tO oamples, 
whlc'-t II more 
frequent 

PerCLPSOW 

PetQ.PSOW 

Once par ,.., ot 
when IMtrument 
llldfulled 

PerCLPSOW 

PerCLPSOW 

U.tt5,.r.ccwery 
eo. t 20"- NICCMtry 
Hg,Cn 

t~RPOor 
c IOldmerenca 
t5" APO Hg, Cn 

PerCLPSOW 

PerCLPSOW 

CLPSOW 

SeeCLPSOW. 

SeeCLPSOW. 

Evaluata data let 
uoaablllly. 

Evaluate data let 
uoaablllly. 

SeeCLPSOW. 

SeeCLPSOW. 

SeeCLPSOW 

• 

~I? g'3:0 
coc; ng; 
~ ~ :0 g' 6.~ 
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Analytieal 
Method 

ClP SC1tN. 
ModKieatlon C 

• 

NA · Not Applicable 

93170-0S -H2 

• Table 111.2. (page 25 of 27) 

P4r4mete.-- ---oua~~~y con1t~ - ----r,.quency --- kCiPiiiiCi coneal\ii 
Cheek Ctlle11a Actloll 

lanthanldet Field qualflr control -----
Ouptleate l.wtyiOor~ 

lleld umplet fwaletl 
~2S11.APO' EYilluate data lor UMabltflr. 

l.wtyiOor~ Nol Appllcable Evaluate Y8/labllflr. 
lleld Mlllplet (loll) 

Equipment (rlnsate) I .wty IOcr < 10 • leYet In -rated Ewatuallt potenUaltoureet; 
blank" ~lleld samples' evaluallt auoclated data IOf 

samples f-ate" useabllflr. 
I.Abofatory qualflr conttol 

----··---
lnl!lal and cclntlnulno AftM .wt'f r::-1 and ~an Coned problem; reeallbrate; 
canbtatton blankl CCi or 1011. or .wt'f reanalyze preceding 10 
(1CB, CCB) 2 '-'s, wlllchever It samples or an since last 

-frequent good blllftk. 

Preparation blank (PB) I per 10 samples cia ot.en ~CROL "sample mulls < 10 x 
matrix or 1 wile- a balch ol CAOI... but > CROl, redigest 
umplet .. prepared In. day, and re1111alyze. 
wlllchaftr It - frequent 

lAboratory control sample(l.CS) I per OfOUP clumplet 8().1 :2011. teCOYety Correct problem; tedlgHI and 
In a dalhely OIOUP or reanalyze usoclaled samples. 
llfth. wlllchevet It more 
frequtftl 

lnftlal caliblalloll ClPSCitN ClP SC1tN See ClP SC/tN. 
wrlflcatlon aid (ICV) 

Cort!lnulno callbletlon ClP SC1tN ClPSC1tN See ClP SC1tN. 
wrlflcallon aid (CCV) 

Linear ranoe cheek standard ClPSC1tN Nol ettabllshed None. 
(CAl, CRAI 

Interference cheek sample Sam!Miwtce per 11-hour .!. :2011. ol true value Correct problem; r~allbrate 
(1CS) shill. or 11 beglnnlnO reanalyze samples since last 

and end cl analytlt run, Oood ICS. 
wlllchevet It - frequent 

• 
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AnalytiCal 
Me!l1od 

Ct.P SON • 
Modlfleatlon C 

NA • Not Applieebte 

93170.()HI2 

• • Table 111.2. (page 26 of 27) 

Parameter OUaJtty contrOl Frequency --- ---- ACCeptance ~ 

Lan!tlanld" 
(conUnued) 

Check Criteria Action 

1CP Serial dllutloll 
llJ 

Spike aample (S) 

Semple dup. (01 
(sample replicate) 

Unear range analytll 
(\.RAj lor ICP 

tnterelement conectlont 
lor ICP 

I pet OfOuP tA aamplet 
tA • given matrtx, 
concen!ratlon, or eecll 
dellwely OfOuP, whlchevet 
",_.~requem 

I pet OfOUII tA aamplet 
d • given matrtx, 
.--.uon. or Mple 
dellftiY O'OUII· whlchevet 
" ,_.~requen~ . 

I pet OIOUII d aamplet 
daglwtn11181rbt, 
concen!ratlon, or eamp!e 
dell¥efy IJIOUP. whlchevet 
II ._. frequent 

Ct.PSCN 

Once pet year or .men 
Instrument adJusted 

R '"IIIII > SO 1 IOl 
.!. ~~ dlt!erenee 

75- I 2S% Reccwtry 

I '"IIIII > II 1 CROL: 
+ 20%RJ5b 
lr'"lllll < !h CROl; 
,tCROL-

Ct.P St:NI . 

ClPSOW 

Evaluate data lot uteablllly. 

EY111uale data lor useability. 

Evaluate data lor uteablllly. 

Reanalyze. 

Ct.P St:NI. 

••• 
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• Table 111.2. , flof27} 

AnaJYtiCil ~---- ~-- Parameter -- QUality control~ Frequency~- kceptance ~ 

Method Cheek Ctfterla Adlon 

SW8290" 

SW8290 

· NA • Not Applicable 

PCOOs· 
PCOf:t• 
2,3,7,8-TCOO 
2,3,7,8-TCOI' 

PCOO.. PCOI=t, 2,3,7,8-TCDO, 
2.3,7,8-TCOI' (conlinu~ 

2,3, 7 ,8· TCOO • tetrachlolldlbenzo.p-<IIOiin 
2,3, 7 ,8· TCOF · tetracholotodlbenzofuran 
OC · gas chrornatograpphy 
MOl • method detection llmK 
MS • matrhl tplkH. 

93170-0S-H2 

Field Ouallly Control 
Ouplleate 

Equipment (rlnsatel blank 

Laboratory Ouallty Control 
Method blank 

Matl'hltplke 

Matrhl tplke duplicate 

Tunlno erKettl 

Catibtatlon 

lntemal tt.andard 

Column performance 
cheektolutlon 

Contlnutno 
eatlbtatlon cheek 

t .wry tO or'- Net Applicable 
field umple~ 
t awry 20 or f- c tOx hM!IIn 
fleld ..... pl .. U.OCialed temple~ 

t per 20 samplet or c quantltallon llmft 
f-clagtven fOr allllomerl exupt 
matrix OCOOIOCOF and HpCO()!HpCOF. 

OCOO/OCOF and HpCOO/HpCOF 
must be c 3 x quantltatton 
ftmll -

t per 20 samples or See Table m.3 
f-clagtven 
matrlx 

I per 20 tamplet or See Table tn.3 
fewer of a given 
matrlx 

Beglnftlng and and cl PerSW8290 
each I 2 hout period or 
thllt, wtlfe'-r II more 
frequent. 

lnKiaf 5 point PerSW8290 

Every aample .cQ%. I 35'11. reeoote1y 
cf lntemal atandard 

Beglnnlno cl each t2·hout PerSW8290 
perlod 

Each beglnnlno and and of PotrSW8290 
each 12-hout period 

PCOO • Palychloltftated dlben~loxfn 
PCOF • Palychlortnated dlbenzoluran 
RPO • retaU.. percent dlllerence 

Evaluate variability. 

Evaluate potentlaltoureet. 
Evaluate UICICiated data 
for utablllly. 

IIMIII!gate eourc:e: contact 
Weston fOt retolutlon. 

Evaluate data for 
utabntty. 

Evaluate data lor 
usability. 

Correc:t problem: reanalyze 
required lllandards; recallbrate 
~ necenety. 

Aeeallbfate before aample 
analytlt. 

Perform carbon column cleanup; 
~ lltn net within criteria, 
contact Weston lor rnolutlon. 

ldenUfy tourc:e and correct 

Identity eourc:e and correct. 
Aecallbtate K eourca not found 
and coneeted. 
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• • Table 111.2. (page 27a of 27) 

• A wnpte bank blank monftO<t let \/OCt polendally .,._m In Ill• turroundlng erwtronrnent whe!e 118111pln .,. CCIIIIIIM!y handled before llllpment. The blank It ~ wtlh Otganlc·lree 
deionized wah!r In sample wtalt, c.apped wllfl no bubbles, and placed In lhe desired loeatloll during l&mple handling. 

"'The Radloehemls1ry ot Plutonium,' G.H. Coleman, NAS-NS-~. National kademy ot Sc:leneet, Septembet 1136S, and 'The P.ac!loehemlttry ot Uranium,• NAS-NS-30il0, Natlollel 
Academy ot Sciences, March 1962. · 
""The Radiochemistry ot Thotlum.' E.K H'tda. NJ.S.~. Naftonal ~delny d Sc:leneat, January 1960. 
•"SSandard Teot Methode let Radium In Water,• ASTM, la!Hl veRIOrl. 
"To be p<epared lor sampling loeationt Wltho\JI dedicated sampling equiJ)IMnt. 
'PrOcedure. aeeording to 'EnVIronmental Radloac1Miy Laboratory lnte<Colftpa~ton Sludlft Plog111m,' U.S. EPA, EPA«JJ/~1.()04. 
r,mP<cwed Evaluation ot Enwtron,.ntal Radiochemical lnet;anlc Solid Matrix Replicate Prec:lsiOrl: Normalized Range Anelytls Anltfted,' J.W. Olllanl andRE. Gladd, 3!lttl Annual 
Conlere~~ee on Bioassay, Analytical, and EnVIronmental Radloehemls1ry, O.krtdge, TN., 1990. 

•P~rtbed PrOcedures let Measurement d P.acllOK'INtty In Dnnklng Water,• U.S. EPA, EPA«JJ/4·80.()32, latest wel'lloft. 
"NO 9900 VA:t/VMS SJ)edtotcopy Appllcallon Po1Cioa0e Ute<'t Manual (09-0196), Nvektar Oeta, Inc., Schauum~. 1L Augui!IIIM. 
'Counted twtee on different detectors. 
liJSEPA Contract LabotatOty PIOQram StaleiMII! d WOtlr ro. Organic Analytlt, Oocument No. Ot.MOUI, Augutt 1991. 
• Target Compound Utl 
'Fat ft>ethylene thiOtlda, acetone, tot-. or 2·bulanona. 
"'THt Methods fat E•aluaHng Solid Waste, Phytlcai!Ch4!mlcal l.4elllodt.' SW-~. U.S. EPA, Noftmber 1984 or mott rece11t veRIOrl. 
"USEPA Contract Laboratety Program State,.nt cl WOtk lor inetganlc Analysit, Oocu,.nt No ILMOt.O, Marth t990. 
"Target AneJyte Uti. 
"Gre.phfta furnace atomic abSO<ptlon. 
"'Me!hodt lor Chemical Analysis cl Watl!t and w..-.,• U.S. EPA, EPA-ti00/4· ~0.(120, AtY!Hd Marth 1963. 
'Soil and ~k; Dimension Stone, Geotynlhellea Vol. 4.08. t991 Annual Book ot ASTM Standardt Section 4 'Contltuetloll.' 
'USATHAMA MethOdt let lon N"roe•p1011¥ftln Watet by HPLC, and N~roe•ploshtet In Sont by HPLC. 
1 All field quatny control samplet astoctated Wftll a batch of umplet will be rtaluated u a unit. Thlt criterion II ~ned lor rtaluadng an ltdaled quall!y eontrc1 sample and does not taka 
Into acc01111t lhe interdependencies cl qualfty control retu"' Corrective actions win be taken at an lewlt cl de1ec:tlon In lhe blank samples -laled ..rth held l&mpllng. The criterion Appflet 
only If ,..,. It a pot~!Ya det«tlon d ""' ..,. compound In -rated sampfft. An data will be rtaluated on a case-by-cat4 bult; lherefore, lhls crttarton may not be applicable at Urnes 
(e.g., ,.polled leo.els near cfetK!Ion llmltl 

"'Manual tor the Certification of Laborat~ AnalyZing Drinking Water,' EP.VS70J9.110/D08 ArAtlon 2 0 to Method !!02.2. U.S. EPA 
•Fet analyelt ot rnldenllal well wnplet. 
'A~nlc, talenium, cadmium, lead, antimony, and lhanlum will be analyzed by gral)llfte furnace atomic abtOtpllon. Zeeman backgtound COtrectlon ..m be uHd. Deuterium bacltground 
correction may be uHd let lead and antimony Instead of Zeeman background eotrectlon. 
''The Radiochemistry of Barium. Calcium, and Strontium,• 0 N Sunderman and O.W. Townley, NAS·NS·30t0. National kademy of Sciences, January 1960. 
''Determination of Strontlum·89 and ·90 In Soli w1t1t Total Sample Oecompotftlon,' 0.8 Marfln, Analytical Ctlemltlly, Oetobet 18711. 
"Procedures let Determination Of Stable Elernentl and P.adlonuclidet In EnVIronmental Sampln,' Public foWalth SeMce Publication 999-Rti-10, January 11185. 
''EML Procedures Manual,' 11ASL·300, Erwtronmental Measurements Labotatety. U.S. Department of Energy, 27111 Ectnlon. 
'4-Nitrotoulene will be uted tor lhe PETN surrogate and quanllf~ wl!to the analysis of lha other expto.lvet. 
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• 
ANALYTICAL 
METHOO 

SW8010 An<! 
Sweo:l'O 

Halogenated 
IJid Atomatl<: 
Voianll 
(),ganie 
Cetnpoundt 

Swoo:lO 

NA • Not Applicable 

93170-0S-H2 

Table 111.3. Laboratory Control Umlts for Matrix s •. Matrix Spike Duplicates, and Surrogate Spikes: 
Surface Water/Groundwater and Soli/Sediment Samples 

SPII<INQ SPIKI! CONCEHTMTlON At:N'tSC:tm' liMITS 
COMPOuNDS ·--- -

Wale< Soli Pereent AeccMt~y ('Ill• AtllltiYe Pen:ent Otl!erence ('Ill 

1141U ~~· Wale< Boll W11111t Boll 

Mllrbt spnc.•/lcs -
Sromodlc~ • • ~-172 8().140 CUI ~~ 
eromo~om~ . • 13-1!111 8().140 'Cts ~~ 
Catbon IIIMdllor1dt . . 43-143 8().140 iu1 c~ 

Chlolclctm . . 40-133 8().140 CIS <~ 
01~- . . 2(.181 8().140 CIS <~ 
I .•·Oichlofobetl:n!M . . ~-143 8().140 c1s <~ 
1.2·01ch~ . • S1·1<17 8().140 'Cts <~ 
I, I·Oichtoooelt>IIM . . 211·1!7 fl().t40 its <~ 
I, I, 1 • TrichlofoeltlaM . . <lt-138 8().140 :_1!1 <~ 
Tr1ehlofoelt>IIM . . 35-1<1! 110-140 <15 <~ 
VInyl ehtottM . . 211·143 110-140 CIS 'C~ 
S&nzene . . 39-150 110-140 its i30 
s.mooare. 
-·--
8-htooometha.,. 30 ~ 58-II? '10-130 <IS <30 
F'IUOIObttlzene 30 30 <1!·120 '10-130 'Cts c30 
o.¢hlotoll-oben:n!ne 30 30 .... 124 '10-130 its i30 

Meltllt Splke'llCS -
Acrylonllrlle . NA 71).135 NA _!IS NA 

• 
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• 
ANALYTICAL SPIKING SPIKE CONCENmATION 
MI:THOO COMPOUNDS -·--··- -

Wet&< Soli 

~~ ~g)' 

CLPSOW Matrb< Splke/I..CS 
SemlvolaUie 
Organic Phenol . . 
Compound a 2-ctllorophenol . . 

t . 4-0ichlotobenzene . . 
N·nltroeo-dl-n·PfO!!YI· . . 

amine 
t .2.4· Trlchlorot..nz.ne . . 
4-Chloro-3-methylphenof . . 
Acenaptlttlene . . 
•·NniOI)henol . . 
2.4-0inltrotoluene . . 
Pentachlorophenol . . 
Pyrene . . 
SUITogatn 

·-
Nllroben~ perCLPSOW perCLPSOW 
Hluoroblphenyt petCLPSOW parCLPSOW 
po Terphenyl-<1 14 petCLPSOW per CLP saw 
Phenol -<IS perCLPSOW pe<CLPSOW 
HIIIOtOI)henol petCLPSOW pet CLP saw 
2.4.&-Trlbroftlophenof perCLPSOW parCLPSOW 
2.ChloropMnol-<14 perCLPSOW perCLPSOW 
I ,2·01eholorot..nz.ne-<14 perCLPSOW parCLPSOW 

NA • Not Applicable 

93170-05·H2 

Table lll.:t •• e 3 of 5) 

AOYISORY lJMIT9 
-

Peteent Recovery 1'1'1' 

. Watet Soli 

12·110 2HO 
27·123 25-102 
3e-t7 28-104 
~1·118 ~t-1211 

39·118 38·107 
23·87 28-103 
~118 31-137 
1().80 11·11~ 

2~·88 211·88 
8-103 11·108 
28-127 35-142 

3S.114 23-120 
43·118 3().11!1 
33-141 111-137 
10.110 24·113 
21·110 25-121 
10.123 11-122 
33-110 2().130 
18·110 2().130 

·-----
Relative Perunt Olllerenee 1'1'1 

Watet Soli 

<42 <35 <.a <so 
'<211 !:27 
!:38 !.38 

<28 <23 
'<42 '<33 
!:31 :ita 
<SO !.SO 
'<38 <~7 

<so '<•7 
!:31 !:38 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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• 
ANAL Y1'lCAl SF'II<lNG SPIKE ~TIOH 
ME'THOO COMPOUNDS 

w- So« 

(l.ol\.l 1!4/l<ol• 

S02.2 Matmc Sp!keA.OS 
VOiaUte --
O.ganle 1,1, I· Trieh~oei!I&N 0.1·5 NA 
C<>mp<>undo I, 1 ,2,2· T edrachlotooethane 0.1·! NA 

1,1-D<:h~ 0.1·5 NA 
1,2·01eh~ 0.1·11 NA 
&In ;rene 0.1·!1 NA 
llt1:>modlehlctooM!haM O.HI NA 
Bromolonn 0,1·!1 NA 
Cl'llorobenatM 0.1·5 NA 
Ct.-1,3-0iehlot~na 0.1·5 NA 
EU.Vlbe<lztM O.HI NA 
TetrachiO<OI!thene 0.,., HA 
Totu.ne 01-S NA 
T rtns · t,2·01el\lotoethetl4 OHI NA 
Trtns· 1.3·01ehlotopr~ne 0 I·S NA 
Trichlo<O<~ne 0.1·5 NA 
xr~e<~H (Iotan 0.1·5 NA 

-· 
SurfCOSlet 
-----

FIUOOObenztnt 10 NA 
I .Chlott>2·9tomopropane- 10 NA 

NA • Not Applicable 
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Table lll ..• e 4 of 5) 

~UMlTS 

,..,_.. AeocMfy C'lll' 

w- loll 

110-120 NA 
110-120 NA 
110-120 NA 
84>-120 NA 
110-120 NA 
84>-120 HA 
110-120 NA 
80-120 NA 
110-120 NA 
110-120 NA 
110-120 NA 
84).120 NA 
80-120 NA 
80-120 NA 
80-120 NA 
80-120 NA 

80-120" NA 
80-120* NA 

Aellll!oe Petceflt O!fterencAt ('Ill 

Water loll 

20'11. NA 
~ NA 
~ NA 
~ NA 
~ NA 
~ HA 
~ NA 
~ HA 
~ NA 
20'11. NA 
~ NA 
~ NA 
~ HA 
~ NA 
~ NA 
~ HA 

~ NA 
~ NA 
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• Table lll.~.ge 5 of 5) 

ANAlYnCAI. SI'IIONG SPIKE ~~llOH ADVrSt:lm UMlT9 
METHOO COMPOUNDS 

Watet Soil Pei'Ceftl ~ f'llol• Fle!ti!MI P~ll! 01!1-nce f'llol 

11411.1 ~~· Water Soil 

liSA T't!J.MA Mattix Splkall.CS" (low ~ntratlon) 
&pic$'- -IV))( lUI 4.4 G·lll' AO-IfiCI" 

1,3,!1-TWII ~ u 85-100' AO-Ieo" 
2.~.&-M $.8 2.11 18-102 A0-1110" 
2,1!-l:)tlT 1.0 u 811-102 A0-1110" 
2 .... 0Nt 0.11 0.11 1 ... ,. 40-1110" 

Mattix Spl~ell.CS" (hJoh concentration) ---
R()l( ~ 22 .t0-71 <10-11!10 
1,3,5.-TNII uo 13 85-1011 A0-11!0 
2.~.&-THT 29 13 113-104 A0-11!10 
U·ONt S.O 13 74·GIS A0-180 
2 .... 0HT ~.0 30 17·100 40-180 . 

&um>9ale 
-u• 

•·NI!rotol~ne· ~.0 2!1 !(). 1!10 !10-1!10 

'Po.rel.'nt ri.'C~ nmltlllor •atl.'r are !110M fttabllthed In swe~. Tilt control nmlls lot 1011 ~~~&ltlx apll<e. and turrogalet and lot precltlon .,. ~.-t.bllah<ld lldlt'-'7 Umlla until 
tnt>U9h data I)Ointt ate oenerall.'d to d4M!Icp control cha"'. 
'Spl~a amount It lOt low coneentta!lon tollt. 
"~Co<\tro!llmlls lOt aampte matrix spikes he.,. n01 been detl!rmlned. tloH4 ~IIH .,. beMd on blank splt;e.. Al:tuaf~ may vt~Y· 

Wale! 

~, 

Ill 
29 
4$ 
31 

19 
20 
19 
Ill 
20 

tfA 

'Control II mila ha.e 1101 been ftlablithed lOt tolld matrleft TM~a llmlll are ~...Ublla!IM lldltl-r llmlttllor data IMIIulll'lcl'l PllfllOMII&nd nollot ft!ldalloll and 1111111 be utoed unll1 eot~!rol 
chal!l ~~a .. been dew~. 

1Pre<;ltlon II e~prened '"'!hit a~~alytlt. et the dlllerence ~~~ the highett Ptretl'il--ry and lowett pe~nt ,_ry, b dellnlld Ill the USA111AMI. Qual-, AM~ Mall\lal (USA'IliAMA 
1990). 

OMelll• tplke tee~M~riet ara ecMtol'f Omlll 011ly. 
'Actualtplklng eoneenttatton may change due 10 pet!ormanc:e crl melhOcl valldatlcn. 
'Samp/41 vrill be lp/ked Itt a conc:erttration atli!ltl 2~"11. above 11\a N~mple conc:enttlllloll. llnii!U the conc:entrallon It lett lhan the detedtoft flmll, ""'-the ~ ~ '11111 be Ito 5 ti!'IIK 
the m<rll'lod detection lllnlt 

NA • Noc A!>l>liU>ble 

Nota: ~may vary depending uJ)CHI umple matrix. tloH4 teeCMOriet ara bued on utii'IQ reaoent•a!er. 

Source: DOE. 1993 
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4. SAMPUNG PROCEDURES 

Quality Assurance Project Plan 
Mound Plant. OU-2 Main Hill 
Section 4: Sampling Procedures 
Revision 0 
Date: September 1993 
Page 4-1 

An environmental sample Is defined as representative physical evidence collected from ground water, 

sediment, soil, or surface water matrices for subsequent chemical and/or physical analysis and monitoring. 

Data acquired from chemical and physical analyses will be used to characterize existing site conditions 

and to make Inferences concerning the nature, extent, and degree of site contamination. 

The OU-2 Investigation will follow standard operating procedures (SOPs) in collecting environmental 

samples and performing other specific field activities. ActMties that will be performed as part of the 

investigation Include the sampling of stitface water and groundwater; surface and subsurface soils; and 

sediments. Additional activities to be perfonned lncfude water level measurements, drilling and logging, 

and health and safety screening. These actMties are discussed In detail In the OU-2 Field Sampling Plan 

(FSP) and the OU-2 Work Plan. However, the procedures for these activities will be summarized In this 

section as part of the quality assurance plan for the investigat_!ons. 1lle SOPs developed tor the Mound 

Plant ER Program that will be followed are fisted In Append"oc A of this QAPjP. It should be noted that the 

Mound Plant ER Program SOPs have been revised in response to comments from both EPA Region V 

and Ohio EPA. 

4.1. GENERAL PROCEDURES FOR SAMPUNG 

General procedures for all sampling activities address instructions to field personnel; sample control and 

documentation; sample containers: handling, packaging, and shipping of samples; and equipment 

decontamination. 

4.1.1. Instructions to Field Personnel 

Prior to beginning each type of sampling event, the field manager will meet with the assigned personnel 

and review the purpose and objectives. This meeting will.provide final clarification and allow a review and 

discussion of the sampling event details. The procedures for instructions to field personnel can be found 

in Mound Plant ER Program SOP 1.1, General Instructions for Field Personnel (Appendix A) . 

. "W 
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4.1.2. Sample Control and Documentation 

Quality Assurance Project Plan 
Mound Plant, OU-2 Main Hill 
Section 4: Sampling Procedures 
Revision 0 
Date: September 1993 
Page 4-2 

The steps required for sample control, sample identification, data recording, and chain~~ody 

documentation are defined In Mound Plant ER Program SOP 1.3, Sample Control and Documentation 

(Appendix A). 

4.1.3. Sample Containers, Preservation and Holding nmes 

Guidance In the selection of suitable containers for samples, requirements for container cleaning, required 

sample volumes, sample collection, holding times, and the recommended preservation techniques are 

defined In Mound PlantER Program SOP 1.4, Sample Containers and Preservation (Appendix A). 

4.1.4. Sample Shipment 

Samples are to be shipped and prepared for shipment according to Mound Plant ER Program SOP 1.5, 

Guide to the Handling, Packaging, and Shipping of Samples (Appendix A) . 

4.1.5. Equipment Decontamination 

All field sampling equipment will be decontaminated before and after use in accordance with Mound Plant 

ER Program SOP 1.6, General Equipment Decontamination (Appendix A). 

4.2. WATER SAMPUNG 

SOPs specific to groundwater sampling and surface water sampling have been developed for the Mound 

Plant ER Program. A protocol for purging wells prior to sampling is presented as Mound Plant ·ER 

Program SOP 2.1, Presample Purging of Wells (revision 1) (DOE 1992}. Techniques for sampling 

monitoring wells and commerciaVmunicipaVdomestic wells are established in Mound Plant ER Program 

SOPs 2.3, 2.4, 2.6 and 2.7 (revision 1) (DOE 1991) and SOP 2.5 (revision 0) (DOE 1991). These 

procedures cover the sampling of monitor wells with a bucket-type bailer, a submersible pump, and a 

peristaltic pump. Guidelines for surface water sampling are provided in Mound Plant EA.-Program SOP 

2.9, Surface Water Sampling (revision 1} (DOE 1991) . 
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Also included in the Mound Plant ER Program SOPs is a specific groundwater sampling protocol for 

volatile organic compounds, Mound Plant ER Program SOP 2.8, Sampling for Volatile Organics (revision O) 

(DOE 1991 ). This protocol ensures that a representative sample is collected and transported for volatile 

organic analysis. 

4.3. SOIUSEDIMENT SAMPUNG 

Surface and subsurface soil sampling procedures to be followed for this Investigation are provided In 

Mound Plant ER Program SOPs 5.2 (revision 3) (DOE 1992), 5.3 (revision 2) (DOE 1992) and 5.8 (revision 

1) (DOE 1991). These procedures consist of protocols for sampling with a spade and scoop (surface and 

subsurface), subsurface soil sampling with a hand auger and thin wall sampler, and surface soil sampling 

with a stainless steel surface soil sampler. Soil and rock borehole logging and sampling procedures to 

be followed are also presented as Mound Plant ER Program SOP 5.1, SoH and Rock Borehole Logging 

and Sampling (revision 1) (DOE 1991). 

Sediment sampling will be accomplished with a spade or scoop, as outlined in Mound PlantER Program 

SOP 5.2 (revision 3) (DOE 1992). Specific procedures for sampling sediment in streams, rivers, and 

ponds are outlined In Mound Plant ER Program SOP 5.9 (revision O) (DOE 1992). 

4.4. OTHER FIELD ACTIVITIES 

Additional OU-2 field activities to be Included as part of the quality assurance plan are water level 

measurements; drilling and logging; sample preservation; decontamination; sample storage, handling, and 

shipping; sample numbering; waste material handling; and specific analytical field measurements. Water 

level measurements of depttHo-water in boreholes, monitor wells, or potentiometers will be performed 

according to Mound PlantER Program SOP 3.1, Water Level Measurement (revision 1) (DOE 1992). 

Drilling and logging procedures for soil and rock borings and monitor wells are specified in Mound Plant 

ER Program SOPs 4.1, (revision 2), 4.1.1 (revision 0), 4.2, 4.3, 4.4, and 5.1 (revision 1) (DOE 1992). The 

guidelines for handling and disposal of derived wastes for this project will follow the Mound Plant ER 

Program SOP 1.15, Guide to Management of Investigation-Derived Waste. 

Tables 111.1 and 111.2 in Section 3.0 includes the QA requirements for sample collection, holding times, 

preservation, and storage conditions. In addition, the following general SOPs will be employed during the 

field activities: 
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Activity SOP Revision Reference 

Sample Containers and 1.4 4 DOE 1993 
Preservation 

Sample handling, packaging 1.5 2, DOE 1993 
and shipping of samples 

Equipment decontamination 1.6 2 DOE 1993 

Management of Investigation- 1.15 2 DOE 1993 
Derived Material 

Field Measurements 2.2 2 DOE 1993 

Sample numbering will occur In accordance with the Mound Plant ER Program sample Identification 

scheme, as described in Section 1 of the OU-2 Field Sampling Plan. 

4.5. SUMMARY OF SAMPUNG AcnYmES 

• The field sampling plans for the Investigation includes the number of samples and their frequency. 

-
_,, .• . . 
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A sample provides physical evidence of existing conditions at a site. It is essential that control of this 

evidence be established to ensure sample integrity. The sample control and documentation procedures 

given fn SOP 1.3 (revision 1) (DOE 1992) will be followed during OU-2 field activities. Sample collection 

procedures will be documented by sample location and number in a bound, sequentially page-numbered 

logbook and by implementing chain-of-custody procedures. Sample custody will be documented from 

the date and time a sample is collected through all transfers of custody until it is received by the 

laboratory. Once the sample has been received by the laboratory, internal laboratory sample tracking 

protocols will be Initiated to document sample custody through final disposition. and will also track the 

analysis status of the sample. The information provided in this section is generic to all sampling activities. 

Specific Information concerning sampling methods documentation and custody protocols is contained fn 

the appropriate sampling method section of.the OU-2 Field Sampling Plan. 

5.1. FIELD CUSTODY PROCEDURES 

A detailed field logbook will be kept describing all activities accomplished in the field, such that project 

activities could be reconstructed without relying on communications with the field team participants. The 

Mound Plan ER Program SOPs 1.1 and 1.3 outline the proper use and the general document control 

procedures for field staff when using field log books. Entry specifications for each type of sampling 

procedure are provided in the SOPs for each individual sampling method or procedure. The following 

information, however, will be included in each field logbook at a minimum: 

Purpose of sampling; 

Location, description, and log of photographs of each sampling point; 

Details of the sample site; 

Identification of sampling team members; 

Sample matrix (i.e., ground-water, soil, sludge, or wastewater); 

Number and volume of samples taken; 

Sampling methodology, including indication of grab or composite sample; 

Field calibrations record; 
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Sample preservation, if applicable; 

Date and time sample was collected; 

Sample Identification number(s); 

Field observations; 
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Field measurements (e.g., pH, conductivity, explosivity, and water depth); and 

Dated signature of the personnel responsible for the field logbook entries and 
observations. 

Sample containers will either be hand delivered or shipped via Federal Express to the designated 

laboratory. All shipping containers returned to the laboratory will contain a chain-of-custody form 

documenting the contents. The form will be completed by a sampling team member with the following 

infonnation recorded: 

Project name and site; . 

Client name, address, and phone number; 

Sampler's name, firm, and phone number; 

Sample number, date, time of collection, and matrix; 

Analyses required; 

Preservative used, if applicable; 

Analysis tum-around time requested; 

Relinquishing agent's signature and date and time samples were relinquished; 
and 

Any other descriptive or explanatory information deemed pertinent by the 
sampler. 

The steps necessary for sample control, sample identification, and data recording are defined in Mound 

PlantER Program SOP 1.3, Sample Control and Documentation (Appendix A) . 
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Sample custody files will be maintained by laboratory personnel. The designated sample custodian will 

accept custody of the shipped samples and verify that the lnfonnation on the sample labels matches the 

Information on the chain-of~ody records. lhe custodian will annotate his or her record with 

observations as to the condition of the shipping container and will enter the sample label data Into the 

sample tracking system and a unique laboratory number will be assigned to each sample. The custodian 

will assure that all samples are transferred to the proper analyst or are stored in the appropriate secure 

area (as defined by the lab project QA plan). All documentation for sample custody and transfer will be 

readily available upon request. 

L.aboratOfY personnel wiU be responsible for the care and custody of samples from the time samples are 

received by the analyst until the unused portion of the sample Is disposed of as waste after all necessary 

quaflty assurance checks have been completed. All identifying tags. data sheets, chain-of-oostody fonns, 

and other laboratory records shall be retained as part of the laboratory's permanent file . 

5.3. SAMPLE HANDUNG, PACKAGING, AND SHIPPING 

Information and references that must be reviewed prior to the selection of appropriate packaging 

materials, shipping containers, and shipping labels are defined in Mound Plant ER Program SOP 1.5, 

Guide to the Handling, Packaging, and ShipiT!ent of Samples (Appendix A). The shipment of all samples 

during the OU-2 investigation activities with follow current DOT/lATA regulations. 

5.4. DOCUMENTATION 

Records will be kept by the ER Program EG&G subcontractor to document the quality assurance/quality 

control activities. The documentation records shall include the following: 

9317o-o5-H 

Communications 
- internal and external 

Quality Assurance/Quality Control 
- procedures 
- chain of custody 
- audit reports 
- laboratory quality control reports 
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- deviation notification fonns 
- non confonnance/corrective action reports 

Technical infonnation 
- analytical data 
- field data 
- field log books 
- graphic resources 
- data quality acceptance 
- calculations/evaluations 
- data review reports 

Management 
-schedule 
-budget 
- release site data base 

Health and Safety 
- plans/procedures 
- audit reports 

Documents 
-plans 
- reports 
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All file documentation will be maintained by the DOE or its subcontractor under the ER Program document 

control system . 
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. · 6.1. GENERAL 

• 

• 

Standard EPA, ASTM, DOE or National Academy of Sciences analytical protocols will generally be 

employed in specifying and conducting laboratory analyses. Any method cited or used must describe, 

in detail, the exact sample handling and analytical procedures and materials required. The following items 

must be included in the procedure: 

Sample matrix; 

Principle of method; 

Sample size requirements; 

Detection lirt:Jits; 

Interferences and corrective measures; 

Apparatus (including instrument parameters); 

Reagents; 

Calibration procedures; 

Sample preparation (i.e., extraction, digestion); 

Diagrams or tables that describe the method: 

Step-by-step analytical procedure; 

Details of calculation: 

Quality control requirements (i.e., blanks, spikes, replicates); 

Report requirements; and 

References . 
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6.2. LABORATORY ANALYTICAL METHODS 

6.2.1. Volatile Organic Compounds 
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Groundwater samples will be analyzed for halogenated and aromatic VOCs using gas chromatography 

with a Hall electrolytic conductivity detector and a photoionization detector. The methodologies to be 

followed are EPA methods 8010 for halogenated compounds and 8020 for aromatic compounds (EPA 

1986). These methods were chosen over the CLP SOW for groundwater samples in order to achieve 

lower detection limits. A capillary column (either RTX 502.2. 08-624 or equivalent}, which can resolve 

those compounds listed on Table Vl.1; will be required for this method to obtain better resolution. 

Because some of the additional VOCs may co-elute with other compounds on the specified capillary 

column, a GC/MS confirmation or second column confirmation will be performed for any detection at a 

retention time with potential coelution problems. 

SoiVsediment and surface water samples will be analyzed for VOCs by the CLP SOW using gas 

chromatography and mass spectrometry as a means for compound identification. A modification 

(Modification D) to the CLP SOW has been prepared to account for six additional volatile organic 

compounds: acrylonitrile, acetonitrile, trichlorotrifluorethane, iodomethane, hexane, and diethyl benzene. 

EPA drinking water method 502.2 using gas chromatography, capillary column, and a Hall electrolytic 

conductivity and photoionization detector in series will be implemented for residential well samples. 

Detection limits for this method are also lower than the CLP methodology. All detections above the 

quantitation limit will be confirmed on a second column or by GC/MS. 

EPA Method 8030 with the purge and trap technique (5030) will be used to identify acrylonitrile and 

acetonitrile in groundwater samples (including residential well samples). This gas chromatography 

method uses a flame ionization detector to detect these volatile organic compounds. 

6.2.2. Semlvolatlle Organic Compounds 

The EPA CLP SOW document number OLM01.8 (EPA 1990a}, using gas chromatography/mass 

spectrometry,· will be the methodology followed for semivolatile organic compound analysis of 

• groundwater, surface water, and soiVsediment samples. 2-Benyzl-4-chlorophenol has been added to this 
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Table Vl.1. Analytical Methods, Parameters, and Ouantitatlon Limits 
Surface Water/Groundwater and SoiVSedlment Samples 

Analytical Methods Quantltatlon Umlts• 

Soli 
Water Sediment 

Parameters Water Soil/Sediment (ltg/1) (ltg/kg) 

1. Volatile Organic: Compounds (VOCs), -. 

Groundwater I 

1.1 Purgeable Halocarbons sw 5030/SW801cf' 

Vinyl chloride 1.0 NA 

Tric:hlorofluoromethane 2.0 NA 

1,1-0ichloroethene 1.3 NA 

Methylene chloride (dic:hloromethane) 5.0 NA 

1,1-0ichloroethane 0.7 NA 

Trichloromethane (chloroform) 0.5 NA 

1,1,1·Tric:hloroethane 0.3 NA 

Carbon tetrachloride 12 NA 

12-Dichloroethane 0.3 NA 

T rans-12-dichloroethene 1.0 NA 

Cis-1.2-dic:hloroethene 1.0 NA 

Tric:hloroethene 12 NA 

1.2-Dichloropropane 0.4 NA 

Bromodic:hloromethane 1.0 NA 

Dibromomethane 2.0 NA 

2-Chloroethyl vinyl ether 1.3 NA 

Cis-1,3-dic:hloropropene 3.4 NA 

T rans-1,3-dic:hloropropene 3.4 NA 

1,1,2-Tric:hloroethane 02 NA 

T etrac:hloroethene 0.3 NA 

Dibromoc:hloromethane 0.9 NA 

1-Chlorohexane 1.0 NA 

Chlorobenzene 2.5 NA 

1,1,1,2-Tetrac:hloroethane 1.0 NA 

Bromoform 2.0 NA 

1,1.2.2-T etrac:hloroethane. 0.3 NA 

1.2.3-T ric:hloropropane 1.0 NA 

Phenyl bromide (bromobenzene) 2.0 NA 

Chlorotoluene 1.0 NA 

1,3-0ic:hlorobenzene 3.2 NA 

1,4-0ic:hlorobenzene 2.4 NA 

1,2-Dic:hlorobenzene 1.5 NA 

Bis(2-c:hloroisopropyl)ether 20.0 NA 

Additional Compounds: 

T ric:hlorotrifluoroethane 2 NA 

NA - Not Applicable 
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1.2 Purgeable Aromatic Compounds, 
Groundwater 

Benzene 

Chlorobenzene 

1.2-Dichlorobenzene 

1,3-0ichlorobenzene 

1,4-Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes 

Addhlonal Compounds: 

Oiethylbenzene 

Vmyl acetate 

Carbon disuffide 

Acetone 

Methylethyl ketone (2-butanone) 

• Methyllsobutyl ketone 
(4-methyl-2-pentanone) 

Acrylonitrile 

Acetonitrile 

2. Volatile Organic Coumpounds (VOCs), 
Soil/Sediment and Surface Water 

Chloromethane 

Bromo methene 

Vinyl Chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon disulfide 

1,1-0ichloroethene 

1,1-Dichloroethane 

1.2-Dichloroethene (total) 

Chloroform 

1.2-Dichloroethane 

2-Butanone 

1,1,1· Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1.2-Dichloropropane 

Cis-1,3-Dichloropropene 

T richloroethene 

NA - Not Applicable 
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Ouantltatlon Umtts• 

Soli 
Water Sediment 

Water Soli/Sediment (ltgn) (ltg/kg) 

SW5030/SW8020° NA 

2.0 NA 

2.0 NA 

4.0 NA 

4.0 NA 

3.0 NA 

2.0 NA 

2.0 NA 

2.0 NA 

1 NA 

3 NA 

5 NA 

20 NA 

10 NA 

5 NA 

SW5030JSW8030 NA 10 100 

SW5030/SW8030 NA 10 100 

CLP SOW" Modification D CLP SOW" Modification D Low Soil/ 
Sediment" 

10 10 

10 10 

10 10 

10 10 

5 5 

10 10 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

10 10 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 
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ParameteR 

Oibcomochloromethane 

1,1.2-Trichloroethane 

Benzene 

T rans-1,3-dichloropropene 

T ribromomethane 

4-Methyl-2-pentanone 

2-Hexanone 

T etrachloroethene 

Toluene 

1.1.2.2·T etrechloroethane 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylenes (total) 

Additional Compounda: 

Acrylonitrile 

Acetonitrile 

Oiethylbenzene 

Trichlorotrifluoroethane 

Hexane 

lodomethane 

Vinyl Acetate 

3. Semivolatile Organic Compounds 

Phenol 

Bis(2-chloroethyQether 

2-Chlorophenol 

1,3-0ichlorobenzene 

1,4-0ichlorobenzene 

1.2-0ichlorobenzene 

2-Methylphenol 

2.2'-0xybis (1-Chloropropane) 
. 

4-Methylphenol 

N-nittoso-di-n-dipropylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

• 
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Quantltatlon Umtts• 

Soli 
Water Sediment 

Water SoiUSedlment (llg/1) (llg/kg) 

5 5 

5 5 

5 5 

5 5 

5 5 

10 10 

10 10 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

100 100 

100 100 

5 20 

5 10 

10 10 

NA 10 

10 10 

CLP S~ Modification 0 CLP SOWC Modification 0 LowSoiV 
Sedimentd 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

Previously known by the name bis(2-chloroisopropyl)ether. 

NA • Not Applicable 
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2,4-0imethylphenol 

Bis(2-c::hloroethoxy)methane 

2,4-0ichlorophenol 

1.2.4-T richlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 
(Para-c::hloro-meta-cresoQ 

2-Methylnaphthalene 

Hexachloroc:yclopentadiene 

2.4.6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethyl phthalate 

• Acenaphthylene · 

2.6-Dinltrotoluene 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Oibenzofuran 

2.4-Dinitrotoluene 

Oiethylphthalate 

4-ChlorophenyJ.phenyl ether 

Fluorene 

4-Nitroaniline 

4.6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazole 

Di-n-butylphthalate 

Fluoranthene 

.: ..• Pyrene 

Butylbenzylphthalate 

3,3'-0ichlorobenzidine 

NA • Not Applicable 
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Ouantltatlon Umtts• 

Soli 
Water Sediment 

Water Soli/Sediment (ltg/1) (ltglkg) 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

25 800 

10 330 

25 800 

tO 330 

10 330 

10 330 

25 800 

10 330 

25 800 

25 800 

10 330 

10 330 

10 330 

10 330 

10 330 

25 800 

25 800 

10 330 

10 330 

10 330 

25 800 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 
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Benzo(a)anthracene 

Chrysene 

Bis(2·EthylhexyQ phthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a) pyrene 

lndeno(1.2.3-cd)pyrene 

Dibenz(a.h)anthracene 

Benzo(g,h,i)perylene 

Additional Compounda: 

2-Benzyi-4-Chlolophenol 

Benzyl alcohol 

Benzoic acid 

4. Pesticides and PCBs 

alpha-BHC 

•• beta·BHC 

delta-BHC 

gamma-BHC (Undane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

EndosuHan I 

Dieldrin 

4,4'-DDE 

Endrin 

EndosuHan II 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 =• ·.• 

Aroclor-1248 

NA - Not Applicable 
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Quantltatlon Umlts• 

Soli 
Water Sediment 

Water SoiVSediment ~gil) ~g/kg) 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

50 1600 

CLP SCJINC ClP SCJINC 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.05 1.7 

0.10 3.3 

0.10 3.3 

0.10 3.3 

0.10 3.3 

0.10 3.3 

0.10 3.3 

0.10 3.3 

0.50 17 

0.10 3.3 

0.10 3.3 

0.05 1.7 

0.5 1.7 

5.0 170 

0.50 33 

0.50 67 

0.50 33 

0.50 33 

0.50 33 



Parameters 

Aroclor-1254 

Aroclor-1260 

5. Metals (Target Analyte Ust) 

Aluminum 

Antimony 

Arsenic: 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Co baH 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury • Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Tallium 

Vanadium 

Zinc: 

Additional Elements: 

Molybdenum 

Bismuth 

lithium 

6. Cyanide 

7. Common Anions 

Nitrate-Nitrite3 

Chloride3 

SuHate3 

Nitrite 

Ammonia 

• Fluoride3 

8. Total Nitrogen 

9. Total Phosphorus 

NA • Not Applicable 
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Quantltation Umhs• 

Soli 
Water Sediment 

Water SoiUSediment (ltg/1) (ltg/kg) 

0.50 33 

0.50 33 

CLP SOW" Modification A CLP SOW" Modification A (mg/kg) 

20 4 

10 2 

10 2 

200 40 

1 0.2 

5 1 

5000 2000 

10 2 

50 10 

25 5 

100 20 

3 0.6 

5000 1000 

15 3 

0.2 0.1 

40 8 

5000 1000 

5 1 

10 2 

5000 1000 

10 2 

10 2 

20 4 

20 2 

150 30 

100 10 

CLP SOW" CLP SOW" 10 2 

(mg/L) (mg/kg) 

E353.211 E353.211 0.2 2' 

E325.1 11/E325.2 SW9250b/SW9251 1.0 s' 
E375.211 E375.~ 5 50 

E354.111 NA O.Ql NA 

E350.1 11 NA 0.01 NA 

E340.~ E340.~ 0.1 0.025 

E351.311 NA 0.10 NA 

E36S.111 NA 0.10 NA 
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10. Total Organic Carbon (TOC)3 

11. Total Dissolved Solids (TOS) 

12. Total Suspended Solids (TSS) 

13. Alkalinity 

14. Cation Exchange Capacity 

15. Particle Size Analysis 

16. Specific Gravity 

17. Moisture Content 

18. Organic Content 

19. Hydraulic Conductivity 

20. Relative and Minimum Density 

Maximum Density 

21. Clay Mineralogy 

22. Explosives3 

HMX 

RDX 

• NB 

1,3-0NB 

1,3,5-TNB 

2.4-0NT 

2.6-0NT 

TNT 

2A,4,6-DNT 

Tetryl 

PETN 

23. Radionuclides 

Gamma Spectrometry 

-Data Inc., 

americium-241 (soils) 

cobalt-60 

cesium-137 

bismuth-21 0 metastable 

bismuth-207 

potassium-40 

radium-226 (soils) 

Tritium3 

Plutonium Isotopes 

Thorium Isotopes 

Radium-226 

Uranium Isotopes •• Strontium-90 

NA - Not Applicable . 
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Ouantltatlon Umlts• 

Soli 
Water Sediment 

Water Soli/Sediment (pg/1) (ltg/kg) 

E415.1/E415.2'1 E415.1/E415.2 1 25 

Et60.1g NA 4 NA 

E1602'1 NA 10 NA 

E310.1g NA 5 NA 

NA SW9081b.h NA 5 mg/L 

NA ASTM 0422-63' NA NA 

NA ASTM0854-83' NA NA 

NA ASTMD2974; NA NA 

NA ASTM 02974-ai NA NA 

NA ASTM024~; NA NA 

NA ASTM 04254-83; NA NA 

ASTM 04253-83' NA NA 

NA X-ray Diffraction NA NA 

USATHAMAi USATHAMA; (pg/l) (mg/kg) 

20 3.0 

6.0 2.5 

15 1.5 

15 1.5 

15 1.5 

0.5 0.5 

0.5 1.5 

3.0 1.5 

3.0 1.5 

3.0 2.5 

1 1 

(pCiJll (pCi/g dry) 

Nuclear Nuclear 

Data Inc •• 

1986" 1986" NA 1m 

201 1m 

20' 1m 

151 1m 

151 1m 

350 10m 

NA 0.3m 

A906.0o A906.0o 500 pCi/L 50 pCi/gq 

NAS. 1965' NAS. 1965' t' t.o• 
NAS. 19601 NAS. 19601 t' t.o• 
ASTM 02460-70u NA 1v NA 

NAS. 1962" NAS. 1962" 1 0.6 

NAS. 19601 NAS, 19601 5 1.0 



• 
Parameters 

Americum-241 

24. Volatile Organic Compounds (VOCs), 
residential well samples 

24.1 Purgeable Halocarbons 

Vinyl chloride 

Trichlorofluoromethane 

1,1-0ichloroethene 

Methylene chloride (dichloromethane) 

Trans-1,2-dichloroethene 

Ci&-1.2-dichloroethene 

1,1-Dichloroethane 

Trichloromethane (chloroform) 

1,1,1-Trichloroethane 

Carbon tetrachloride 

1.2-dichloroethane 

Trichloroethane 

• 1.2-Dichloropropane 

Bromodichloromethane 

Oibromomethane 

Cis-1,3-dichloropropene 

T rans-1,3-dichloropropene 

1,1,2-Trichloroethane 

T etrachloroethene 

Oibromochioromethane 

Chlorobenzene 

1,1,1.2·T rtrachloroethane 

Bromoform 

1,1,2,2-T etrachloroethane 

1,2,3-T richloropropane 

T richloroethene 

1,2-Dichloropropane 

Bromodichloromethane 

Oibromomethane 

Cis-1,3-dichloropropene 

T rans-1.3-dichloropropene 

1,1.2-Trichloroethane 

T etrachloroethene 

Oibromochloromethane 

•• Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Bromoform 

NA - Not Applicable 
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Ouantltatlon Umtts• 

Soli 
Water Sediment 

Water Soii/SOdlment (ltg/1) (ltg/kg) 

EMLAm-01 2 NA 1 NA 

502.2'" NA "g!( ~tg/kg 

0.5 NA 

1.0 NA 

1.0 NA 

2.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

1.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

1.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

1.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

1.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

1.0 NA 



• 
Parameters 

1,1.2.2-T etrachloroethane 

1,2,3-T richloropropane 

Phenyl bromide (bromobenzene) 

Chlorotoluene 

1,3-0ichlorobenzene 

1,4-0ichlorobenzene 

1.2-Dichlorobenzene 

Carbon disulfide 

Vinyl acetate 

Methyl ethyl ketone (2-butanone) 

Nethyl isobutyl ketone (4-methyl-2-pentanone) 

Additional Comments: 

T richlorotrifluroethane 

2-Chloroethylvinylether 

Sis (2-ChlorolsopropyQ ether 

1-Chlorohexane 

• 24.2 Purgeable Aromatic Compounds, 
residential well samples 

Benzene 

Chlorobenzene 

1.2-Dichlorobenzene 

1 ,3-0ichlorobenzene 

1,4-0ichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes 

Additional Compounds: 

Oiethylbenzene 

Acetone 

Acetonitrile 

Acrylonitrile 

25. Semivolatile Organic Compounds 
(semiVocs). (residential well samples) 

phenol 

bis-(2-Chloroethyl)ether 

2-Chlorophenol 

2-Methyphenol 

2,2'-oxybis(1-Chlo~opropane) 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane •• 
NA - Not Applicable 
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Ouantltatlon Umtts• 

SoU 
Water Sediment 

Water SoiVSedlment (stg/1) (stg/kg) 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 

5 NA 

20 NA 

1 NA 

2 NA 

2 NA 

1.3 NA 

2.0 NA 

20 NA 

502.2. NA 

2.0 NA 

2.0 NA 

1.5 NA 

3.2 NA 

2.4 NA 

2.0 NA 

1.0 NA 

1.0 NA 

1 NA 

20 NA 

SW5030 SW8030 10 NA 

SW5030 SW8030 10 NA 

CLPSOW·' NA 
Modification 0 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 



• 
Parameters 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2.4-Dimethyiphenol 

bis-(2-Chioroethoxy)methane 

2-4-Dichlorophenoi 

1.2.4-T riehiorobenzene 

Naphthalene 

4-Chloraniline 

Hexaehlorobutadieno 

4-Chloro-3-methylphenol 

2-Methylnaphthaione 

Hexaehloroeyclopentadiene 

2.4,6-Triehlorophenol 

4,5-T riehlorophenol 

2-Ch~ronaphthalene 

• 2:t.litr~iline 
DimetttYIP.hthalate 

Aeenaphthylene 

2,6-0initfotol,uene 

3-Nitrqtmiline 

Acen~phthene 

2,4-0initrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-0initrotoluene 

Diethylphthalato 

4-Chlorophenyl-phenylothor 

Fluorene 

4-Nitroaniline 

4,6-0initro-2-methylphenol 

N-Nitrosodiphenyiamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Oi-n-butylphthalate 

• Fluoranthene 

Pyrene 

Butylbenzylphalate 

NA - Not Applicable 
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Ouantitation Umtts• 

Soli 
Water Sediment 

Water Soii!Sedlment (slg/1) {slg/kg) 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

20 NA 

5 NA 

5 NA 

5 NA 

20 NA 

5 NA 

20 NA 

20 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

20 NA 

20 NA 

5 NA 

5 NA 

5 NA 

20 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 



• 
Parameters 

3,3'-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

bis-(2-EthylhexyQ phthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a) pyrene 

lndeno(1.2.3-cd)pyrene 

Dibenz(a.h)anthracene 

Benzo(g,h,Q,perylene 

Additional Compounds: 

2-benzyl-4-chlorophenol 

Benzyl alcohol 

Benzoic acid 

26. Pesticides/PCBs 

• (Residential -u aamples) 

alpha-BHC 

beta-BHC 
------~ 

delta-BHC // \ 
gamma::eHC.(Undane)~ I 

I 

Heptachlor / 
I 

Aldrin 

Heptachlor epoxide 

EnduosuHan I 

Dieldrin 

4,4'-DDE 

Endrin 

EndosuHan II 

4,4'-000 

EndosuHan suHate 

4,4'-DDT 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

NA • Not Applicable 
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Ouanthatlon Umtts• 

Soli 
Water Sediment 

Water SolUSedlment (l&g/1) (l&g/kg) 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

5 NA 

10 NA 

10 NA 

50 NA 

CLP SO'o!'F' NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.01 NA 

0.02 NA 

0.02 NA 

0.01 NA 

0.02 NA 

0.02 NA 

0.02 NA 

0.02 NA 

0.02 NA 

0.02 NA 

0.01 NA 

0.01 NA 

1.0 NA 

0.5 NA 

0.5 NA 

0.5 NA 

0.5 NA 



• 
Parameters 

Aroelor-1248 

Aroclor-1254 

Aroclor-1260 

27. TAL metals and Cyanide 
(residential well samples) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

• Lead 

Magnesium 

Manganese 

Mercury 

~-Nickel_ 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

Additional Elements: 

Molybdenum 

Tin 

Bismuth 

Lithium 

28. Lanthanides 

Lanthanum 

Cerium 

Praseodymium 

Neodymium 

Samarium • 
NA - Not Applicable 
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Quantltatlon Umlts• 

Soli 
Water Sediment 

Water SoiUSedlment (ILg/1) {,tg/kg) 

0.5 NA 

0.5 NA 

0.5 NA 

CLPSOWi NA 
Modification B 

20 NA 

10 NA 

2 NA 

200 NA 

1 NA 

2 NA 

5000 NA 

10 NA 

50 NA 

25 NA 

100 NA 

2 NA 

5000 NA 

15 NA 

0.2 NA 

40 NA 

5000 NA 

2 NA 

10 NA 

5000 NA 

2 NA 

10 NA 

20 NA 

10 NA 

20 NA 

50 NA 

150 NA 

100 NA 

NA CLPSOW 
Modification C 

NA 40,000 

NA 40,000 

NA 40,000 

NA 40,000 

NA 40,000 



• 

• 

Parameter• 

Europium 

Gadolinium 

Terbium 

Dysprosium 

Volium 
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Quantltatlon Umtts• 

Soli 
Water Sediment 

Water SoiUSediment (ltg/1) (ltg!kg) 

NA 40,000 

NA 40,000 

NA 40,000 

NA 40,000 

NA 40,000 

Thulium NA 40,000 

• 

b 

c 

d 

• 

g 

h 

lc 

m 

n 

0 

p 

q 

• 
u 

" 
w 

• 
)' 

Ytterbium NA 40,000 

Lutetium NA 40,000 

For non-Ct.P analyses, these are expected method detection limits based on reagent grade water or a purified eolid matrix. 
Actual quantit.ation limits may be higher depending upon the nature of the sample matrix. The limit reported on finallaboratol)' 
reports wiU take into account the actual sample volume or -ight, percant moisture (where applicable), and the dilulion factor, 
if any. The quantltatlon llmlta for the additional nonroutlne analytes may vary, depending upon the results of the method 
validation atudy. 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods." SW-846, 3rd edition, U.S. EPA. November 1986. 
•u.s. EPA Contract Laboratory Program, Statement of Work for Organics Analysis, MuHi-Media. Multi-Concentration.• Document 
No. OlM01.8 Quantitation limits are contract-required quantitation limits (CROls) with the exception of additional organic 
compounds. The minimum quantitation limits will be reported by the laboratory. 
Medium Soli/Sediment CRQls are 125 times the low aoiVsediment CRQL.s for volatile organic compounds and 60 times the low 
eoiVsediment CROL.s for aemivolatile organic compounds. Estimated detection limits for metals in soil are based on a 1-gram 
sample diluted to 200 mL 
•u.s. EPA Contractor l.aboratol)' Program, Statement of Work for lnorganics Analysis, Multi-Media. Multi-Concentration." 
Document No. ILM01.0. Ouantitation limits are CROLs except for vanadium, bel)'llium, antimony, aluminum and additional 
elements. The minimum quantitation limits will be reported by the laboratol)'. 
Based on a 10-gram soil sample and 100 ml volume of extractant and a soil moisture content between 0 and 10 percent 
(rounded). Actual quantitation limit will val)' with the sample and extractant amounts and will depend upon the nature of the 
eoil matrix. 
"Methods for Chemical Analysis of Water and Wastes." U.S. EPA. EPA-600/4-79-020 revised March 1983. 
H soils are acidic, CEC will be analyzed by "Method of Soil Analysis, Part 2 Chemical and Microbiological Properties." by H. D. 
Chapman, American Society of Agronomists. 1965. 
"1991 Annual Book of American Society ofTesting Materials Standards." Section 4, Construction, Volume 04.08, Soil and Rock, 
Building Stones, Geotextiles." ASTM 1990. 
USATHAMA Methods •ton Nitroexplosives in Water by HPLC" and "Nitroexplosives in Soil by HPLC." 
All ceaium-137, assumes no interfering lines. 
Based on 900-ml sample size. 
Based on 650-gram dl)' sample 
ND9900VAXNMSSpectroscopy Application Package User's Manual (~196), Nuclear Data. Inc. Schaumberg,IL August 1986'. 
"Prescribed Procedures for Measurement of Radioactivity in Drinking Water", U.S. EPA. EPA-600/4-80-032, latest version. 
Based on 100-ml sample size. 
Dependent upon percent moisture in sample. based on 10 grams. 
"The Radiochemist~)' of Plutonium•, G.H. Coleman. NAS.N$-3058. National Academy of Sciences, September 1965 . 
Based on 2-gram dl)' sample. 
"The Radiochemist~)' of Thorium." E.K Hyde. NAS.Ns-3058. National Academy of Sciences, Janual)' 1960. 
"Standard Test Methods for Radium in Water," ASTM, latest version. 
Based on 1,000 ml aample size. 
"Manual for the Certification of laboratories Analyzing Drinking Water." USEPA. EPA/570/9·90/008, April 1990 . 
These are the maximum quantitstion limits that can be reported for residential well samples. 
Arsenic, selenium, antimony, cadmium, lead, and thallium will be analyzed by graphite, furnace with Zeeman background 
correction. Lead and antimony have the option for deuterium background correction. 
"The Radiochemistry of Uranium', J.E. Grindler, NAS.NS-3050, National Academy of Sciences, March. 1962. 

NA • Not Applicable 

83170-0-H 
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"The Radiochemistry of Barium, Calcium, and Strontium, • D.N. Sunderman and D. W. Townley. NAS-NS-301 0, National Academy 
of Sciences, January 1960. 
"Determination of Strontium-89 and -90 in Soil Wrth Total Sample Decomposition," D.B. Martin. Analytical Chemistry, October 
1979. 
"Procedures for Determination of Stable Elements and Radionuclides in Environmental Samples," Public Health Service 
Publication 999-RH-10, January 1965. 
"EML Procedures Manual." HASL-300. Environmental Measurements Laboratory, U.S. Department of Energy 27th Edition. 
Procedure Includes a statement of work, provided in Appendix C . 

NA - Not Applicable 

11317().«H1 
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method. A modification (Modification D) to the CLP SOW (See Appendix B) has been prepared to 

accommodate this additional compound. 

Residential well samples collected during the OU-9 field effort using procedures described in the OU-9 

QAPP will also be analyzed by the CLP SOW, however lower quantitation limits are needed, as noted on 

Table Vl.1. 

6.2.3. Pestlcldes/PCBs 

The CLP SOW document number OLM01.8 will be used to analyze groundwater, surface water, and 

soiVsediment samples. This method uses gas chromatography for separating and identifying the TCL 

pesticide/PCB compounds. The capillary columns specified in the method will be used. 

Residential well samples collected during the OU-9 field effort using procedures described in the OU-9 

QAPP also will be analyzed by the CLP SOW (Document No. OLM01.8); however, lower quantitation limits 

have been specified on Table Vl.1 • 

6.2.4. Metals 

Groundwater, surface water, and soiVsediment samples will be analyzed for the TAL of metals according 

to the CLP SOW (EPA 1990b). Inductively coupled plasma OCP) will be used to detect all the TAL metals 

with the exception of mercury, arsenic, lead, selenium, thallium, and potassium, which will be detected 

by atomic absorption (AA) (flame AA for potassium, cold vapor AA for mercury, and graphite AA for the 

others). Additional elements to be detected by ICP are: bismuth, molybdenum, lithium, and tin. These 

modifications to the method have been prepared as "ModifiCation A" to the CLP SOW (See Appendix B). 

ICP metals will also be digested according to EPA Method 200.7 with a fourfold concentration in order 

to reach lower detection limits for aluminum, antimony, beryllium, and vanadium. 

Residential well samples will also be analyzed by the CLP SOW (Document No. ILM01.0 EPA 1990b) for 

the TAL metals with modifications in quality control procedures (see Table 111.2) and methodologies for 

specific analytes. Arsenic, selenium, antimony, cadmium, lead, and thallium will be ana~ by graphite 

furnace atomic absorption according to CLP SOW with Zeeman background correction. Antimony and 

lead may have a deuterium background correction instead of Zeeman. This modification will 

accommodate potential interferences that can arise during analysis of these elements. Additional 

93170-05-H 
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elements to be detected by ICP are: bismuth, molybdenum, lithium, and tin. These modifications have 

been prepared as •Modification a• to the CLP SOW (See Appendix B). 

6.2.5. Radlonuclldes 

Groundwater, surface water, and soiVsediment samples will be analyzed for isotopic plutonium, Isotopic 

thorium, isotopic uranium, americium-241, strontium-90, and radium-226 according to the laboratory­

developed SOPs. These methods are based on established procedures of EPA (EPA 1980), DOE (DOE, 

1982), the National Academy of Sciences, or ASTM (ASTM, 1991). With the exception of strontium-90, 

alpha spectrometry Is used to detect alpha emissions from the isotopes of Interest A surface barrier 

detector Is used for Identifying plutonium, uranium, and radium-226. 

6.2.5.1 Alpha Spectrometry 

Specific Isotopes from alpha spectrometry indude americium-241 (waters), plutonlum-238, 239/240; 

uranium-234, uranlum-235, uranium-238; and thorium-227 (for calculation of actinium-227), thorium-228, 

thorium-230, and thorium-232. Soil samples are prepared using acid digestion procedures to concentrate 

the isotopes of interest in an aqueous matrix. The alpha emitting isotopes in these acid extracts and in 

water samples are precipitated from the aqueous solution. The precipitates are redissolved and subjected 

to a sequential separation of alpha isotopes by elution from anion/cation exchange resins. The separated 

alpha isotopes are counted using a surface barrier detector. Specific isotopes determined by alpha 

spectrometry include americium-241 (for waters); plutonium-238, 239/40; uranium-234, 235, and 238; and 

thorium-227 (for calculation of actinium-227), thorium-228, 229, and 232. 

6.2.5.2. Strontlum-90 

All strontium present in the sample is assumed to be strontium-90, due to the short half-life of str9ntium-89 

and the knowledge of process at Mound Plant. Soil samples are subjected to acid digestion to remove 

interferences and concentrate the strontium as an aqueous matrix. Sr-90 is precipitated from aqueous 

samples and extracts. Interferences are reduced by continued precipitations of the strontium carrier. 

The beta activity of Sr-90 is determined with a gas flow proportional detector, immediatelY after removal 

of yttrium-90. 

: ·. 

9317o-oo-H 
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Gamma spectrometty measures gamma radiation over a given spectrum and will be used to determine 

the gamma radiation levels In water and soiVsediment samples. Particular Isotopes of Interest that Will 

be detected as gamma radiation are radium-226 (soil samples), blsmuth-210 metastable, americlum-241 

(soil samples), cobaft-60, cesium-137, bismuth-207, polonium-210, and potassium-40. Analysis will be 

performed according to the instrument's spectroscopy application use(s manual. Sample preparation 

and analysis procedures are provided in the laboratory SOPs. The detection limits listed on Table Vl.1 

are based on cesium-137 and assume no interfering tines. Detection limits of individual Isotopes may 

vary. 

6.2.5.4 Tritium 

Groundwater, surface water and soiVsediment samples wilt be analyzed for tritium according to EPA 

Method 906.0 fPresaibed Procedures of Measurement of Radioactivity in Drinking Water,• EPA-600/4-81-

004). Beta emissions are detected using a liquid scintillation method with a fluorescence detector. A 

Statement of Work for preparation· of soil samples for tritium analysis is provided in Appendix C. 

6.2.6. Explosives 

Both soils/sediments and water samples will be analyzed for ten USA THAMA explosives and 

pentaerythritot tetranitrate (PETN) using high performance liquid chromatography (HPLC). Analysis will 

be performed according to laboratory SOPs which are based on and approved by the USATHAMA quality 

assurance program. Second column confirmation Will be performed if positive results are obtained on the 

primary column. PETN will be detected at a different wavelength (220 nm) on a separate analytical run. 

A Statement of Work for analysis of PETN is provided in Appendix C. 

6.2.7. Chloride, Nitrate-Nitrite, Sulfate, Ammonia, Fluoride and Total Phosphorus 

SoiVsediment or water samples will be analyzed for either chloride, nitrate-nitrite, ammonia, fluoride, 

sulfate, and total phosphorus. Analysis will be performed using colorimetry, based oq,.EPA Methods 

325.1/325.2 or 9250/9251 for chloride, 353.2 for nitrate-nitrite, 350.3 or 350.1 for ammonia, 375.2 for 

sulfate, and 365.1 for total phosphorus (EPA 1984 and EPA 1986). Fluoride will be detected using an ion­

selective electrode using EPA Method 340.2. SoiVsediment samples will be extracted with deionized water 

9317().()5-H 
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for the dissolution of the desired anions prior to analysis, according to the statement of work in Appendix 

C. Soil detection limits are based on a 1 0-gram soil sample, 100 ml of extractant, and a soil moisture 

. content between 0 and 1 0 percent. The actual detection limit will vary depending upon these variables. 

The laboratory will perform only one of the identified methods for chloride for a given field investigation. 

6.2.8. Total Kleldahl Nitrogen 

Groundwater and surface water samples will be analyzed for total Kjeldahl nitrogen using EPA Method . 

351.3 (EPA 1983). Analysis consists of converting nitrogen to ammonia. then detecting the ammonia by 

colorimetry using Nesslerization. 

6.2.9. Total Organic Carbon 

SoiVsediment samples and groundwater/surface water samples will be analyzed for total organic carbon 

(TOC), using EPA 415.1 or 415.2. Analysis consists of converting organic carbon to carbon dioxide, which 

• 

is detected by a non-dispersive infrared detector. SoiVsediment samples undergo a pyrolysis to release 

t the carbon dioxide to be detected. This preparation procedure is described in a Statement of Work in 

• 

Appendix C. 

6.2.1 0. Nitrite, Soli pH, and Alkalinity 

Groundwater samples will be analyzed in a field laboratory for nitrite, and alkalinity and soil samples for 

soil pH in order to meet the required holding times. Nitrite will be analyzed by EPA Method 354.1 using 

spectrophotometry for detection of the formed diazonuim compound. 

Soil pH will be performed according to the SW846 electrometric procedure, SW9045. 

Alkalinity will be measured using the tritrametric method in EPA method 31 0.1. Carbonate and 

bicarbonate species will be calculated based on the measurement and the pH of the sample and by 

making assumptions on alkalinity relationships . 
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6.2.11. Total Dissolved Solids (IDS) and Total Suspended Solids (ISS) 

TSS and TDS for groundwater and surface water samples will be analyzed according to EPA Methods 

160.1 and 160.2 (EPA 1984). 

6.2.12. Cation Exchange Capacity (CEC), Specific Gravity, Particle Size Analysis, Hydraulic 
Conductivity, Organic Content. Soli Moisture. Maximum Density, and Relative Density 

Sel~ed soil samples will be analyzed for CEC, specific gravity, particle size analysis, hydraulic 

conductivity, organic content, soil moisture, and relative density. CEC will be analyzed by EPA Method 

9081. The sodium measurement as part of the CEC analysis will be performed by ICP using CLP SOW 

methodology as stated in this document for metals. The other physical parameters will be analyzed by 

.the procedures specified in the ASTM Methods noted on Table Vl.1. 

6.2.13. Cyanide 

Cyanide will be analyzed according to the CLP SOW for water and soil samples. This method uses 

spectrophotometry. The required detection limits for cyanide are 10 llg/l for water and 2 mg/kg for soil. 

6.2.14. lanthanides 

SoiVsediment samples will be analyzed for lanthanides using ICP per the CLP SOW. Lanthanides include 

the elements lanthanum, cerium, praseodymium, neodymium, samarium, europium, gadolinium, terbium, 

dysprosium, holmium, erbium, thulium, ytterbium, and lutetium. A modification (Modification C) to the CLP 

SOW Document No. ILM01.0 defines the procedures applicable to lanthanides. 

6.2.15. Dloxln/Furans 

SoiVsediment and water samples will be analyzed for all 2,3,7,8-substituted isomers and total isomer 

homolbgs (tetra through octa) for polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans, 

using methodology based on SW-846 method 8290. This is a high-resolution gas chromatography 

(HRGC)/high-resolution mass spectrometry (HAMS) method, using isotopically-labeled internal standards 

for quantitation. Specific qualitative criteria, per method 8290, must be met for a gas chromatographic 

peak to be identified as a PCDD or PCDF. Table Vl.1 lists the expected quantitation limits for this method 

and Table 111.2 lists the required quality control procedures for the method. 
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7. CAUBRATION PROCEDURES AND FREQUENCY 

Before any instrument is used as a measuring device, the instrument's response to known reference 

materials (traceable to an appropriate agency standard such as NIST, NBS, or ASTM) must be 

detennined. The manner in which various instruments are calibrated is dependent upon the particular 

type of instrument and its intended use. All sample measurements must be made within the calibrated 

range of the Instrument. For laboratory analyses, appropriate sample dilution is performed if the 

Instrument response Is greater than the upper end of the calibration range. 

The contractor's Equipment Manager is responsible for ensuring that the following practices and 

procedures are Implemented for all equipment under his/her control: 
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Establishing a calibration and maintenance schedule for aJI measurement and 
testing devices in accordance with manufacturers' specifications. The method 
and interval of calibration will be contingent upon the type ot device, stabiflty 
characteristics. required accuracy, and other conditions affecting measurement 
control . 

Detennine the proper range, type, and accuracy for the equipment-specific 
calibration test being performed based on the manufacturers Instructions, the 
contractor's SOPs, and his or her experience with the equipment in use. 

Maintain a master calibration file in the corporate storage warehouse and record 
daily calibration checks in the field log books for each measurement and testing 
device that Includes at least the following infonnation:. 

- Name of device; 

- Device serial and/or identification number; 

- Frequency of calibration; 

Date of last calibration; 

- Name of party performing last calibration; and 

- Due date for next calibration. 

Mark measurement and testing equipment with calibration due dates when 
possible. Otherwise, alternative methods of tracking a device's calibration~ue 
date (such as by serial number) shall be employed. 

Calibrate measurement and testing equipment in accordance with the 
manufacturers' specification or the requirements of a written SOP. Each 
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instrument shall be calibrated prior to use, and documentation shall be available 
that substantiates the type and frequency of calibration. 

Employ appropriate methods to ensure proper handling, storage, and care of the 
test equipment in order to maintain required test accuracy. 

7.1. FIELD EQUIPMENT 

Applicable field instruments to be used during the investigation will be calibrated according to the 

specifications set forth in the respective Mound Plant ER Program SOPs (Appendix A). The respective 

Mound Plant ER Program SOPs for field equipment include the following: 

2.2 Field Measurements on Ground and Surface Water Samples 
3.1 Water Level Measurement 
3.3 Operational Check of Pressure Transducers Used in Measuring Water Levels in Wells 
6.1 Health and Safety Monitoring of Combustible Gas Levels 
6.2 Health and Safety Monitoring of Organic Vapors with a Photoionlzation Detector 
6.3 Health and Safety Monitoring of Organic Vapors with a Flame Ionization Detector 
6.4 Total Alpha Surface Contamination Measurements 
6.7 Near Surface and SoH Sample Screening for Low-Energy Gamma Radiation Using the FIDLER 

Instruments will be calibrated at least once per day during field use. Table 111.1 in Section 3 summarizes 

the calibration procedures, frequency of calibration and acceptance criteria necessary for the calibration 

to be valid for applicable field measurements and field screening. 

Records for each field instrument used as part of this program will be maintained to ensure its capability 

of providing accurate and precise measurements. Records will be maintained on instrument maintenance 

and calibration Such records wiJI be reviewed prior to their use In the field. Tracking of instrument 

records will be accomplished by assigning a unique number to each instrument that will correspond to 

its records file. 

The field measurement and field screening instruments that may be used in the field during the 

environmental investigation are presented in the following subsections. 

7.2. LABORATORY EQUIPMENT -
Laboratory instrument calibrations typically consist of two types, initial calibration and continuing 

. • calibration. Initial calibration procedures establish the calibration range of the instrument and determine 
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Instrument response over that range. Typically, three to fiVe analyte concentrations are used to establish 

instrument response over a concentration range. The instrument response over that range is commonly 

expressed as a correlation coefficient (e.g., for UV~visible/infrared spectrophotometry) or by a response 

factor, amount/response (e.g., for GC, GC/MS, or high-performance liquid chromatography). 

Continuing calibration usually Includes measurement of one or more calibration standards. The response 

Is compared to the Initial measured instrument response. Continuing calibration Is performed at least 

once per operating shift for laboratory analyses. 

Instrument calibration procedures for CLP analyses will be performed according to the CLP SOW for 

Inorganic and organic analyses. For non-CLP analyses, calibration procedures will be performed as 

described in the approved analytical method and are described in the approved laboratory SOPs. 

Calibration procedures for all laboratory analyses, along with frequency and acceptance criteria, are 

summarized in Table 111.2 in Section 3 • 

. .... 

93170-05-H 



• 

• 

Quality Assurance Project Plan 
Mound Plant, OU-2 Main Hill 
Section 8: Internal Quality Control Checks 
Revision 0 
Date: September 1993 
Page 8-1 

8. INTERNAL QUAUTY CONTROL CHECKS 

Internal quality control checks are perfonned as part of a field investigation in order to monitor and assess 

the quality of the data generated. Quality control checks are used to evaluate the accuracy and precision 

of field screening, field measurements, sampling technique, and laboratory analyses. Acceptance criteria 

for the quality control checks, and corrective actions to be taken if criteria are not met, have been 

established for this program so that data of known quality is obtained (Table 111.2). The following 

subsections summarize those Internal quality control checks. 

8.1. SCREENING AND FIELD MEASUREMENTS 

Quality control procedures for screening and field measurements are limited to checking the 

reproducibility of the measurement by obtaining multiple readings and by calibrating the instruments 

(when appropriate) with either internal references or external standards. The frequency of these checks 

and acceptance criteria are presented on Table 111.1. 

8.2. FIELD SAMPUNG 

Field conditions and sampling techniques for surface water, groundwater, soil and sediment can be 

assessed by the collection of trip blanks, equipment (rinsate) blanks, ambient blanks, and dupfiCate 

samples for selected laboratory analyses. Blank samples will not be labeled as such so that laboratory 

bias Is minimized. The laboratory wm be kept from using these samples for Internal quality control by 

indicating which samples are to be used for internal quality control on the chain-of-custody record. 

Trip, ambient, and equipment blanks monitor environmental conditions or sampling technique in order to 

detect potential sample contamination. Trip blanks monitor for volatile organic contamination during 

sample transport and storage for soil and water matrices. Trip blanks are prepared in the laboratory by 

filling vials with organic-free deionized water (ASTM Type II quality), sealing the vials with no air bubbles, 

and transporting them to the site. These blanks remained unopened while stored with the collected 

samples (one set per sample cooler). 

--
Equipment (rinsate) blanks are used to evaluate the decontamination technique of soil and water sampling 

equipment that is not dedicated to a given sampling location. Equipment blanks are prepared by filling 
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sample bottles with organic-free, deionized water (ASTM Type II quality) that has been routed through a 

decontaminated sampling device, including the filtering apparatus (metal samples only). 

Ambient blanks monitor for VOCs potentially present In the surrounding environment where a sample Is 

being collected. These are collected at selected sampling locations at a frequency of one per 20 samples 

by placing organic-free deionized water (ASTM Type II quality) in sample vials, capping the vials with no 

air bubbles, and shipping them to the lab for VOA analysis. 

Trip blanks are collected such that one set of sample vials accompanies each cooler that contains 

samples for volatile organic analysis. Equipment blanks are collected for every 1 o or fewer samples and 

will be analyzed for the same parameters as the samples collected with the equipment. 

Collection of duplicate samples will be used to measure the precision of the sampling technique. A 

dupl"lcate sample Is collected for every sample group, Including every 1 o or fewer water samples or every 

1 o or fewer soil samples collected in the field. A relative percent difference Is calculated for the duplicate 

sample analysis as defined in Section 3 and Is used to evaluate sampling precision. Monitoring analytical 

• precision Is discussed in the following section, Laboratory Analyses. Acceptance criteria for precision of 

dupl"lcate field samples has not been established. A high variation in soil sample results for the primary 

and duplicate sample Is common due to the nonhomogeneous nature of soils; therefore, duplicate soil 

sample results will be assessed accordingly. 

• 

A bottle lot blank will be prepared if there Is an indication from the analytical results that a non-CLP 

analyte Is a bottle contaminant. At least one bottle for each lot used for non-CLP analytes will be stored 

in the shipping box for this purpose. A bottle blank will be prepared by filling the sample bottle with 

organic-free, deionized water (ASTM Type II quality), and capping it. 

8.3. LABORATORY ANALYSES 

Internal quality control checks for CLP analyses are specified in the organic SOW (EPA 1990a) and the 

most current inorganic SOW (EPA 1990b). These quality control checks are summarized on Table 111.2 

along with frequency and acceptance criteria Corrective actions to be taken, if any acceptance criteria 

are not met, are specified in the EPA CLP SOWs for organic and inorganic analyses . 
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Internal quality control checks for non-CLP analyses are specified in the analytical method and in Table 

111.2. Additional quality control checks for some analyses will be performed and are also summarized in 

Table 111.2. Frequency of the checks, acceptance criteria, and corrective actions (as presented in Table 

111.2) are based on guidance in the analytical method. Laboratory established control limits may be 

specified (once a lab is selected) if they exceed those given in the method or if no limits are given in the 

method. Quality control samples that will be evaluated for the data quality indicators include: 

93170-05-H 

Method Blanks. A method blank is defined as a volume of deionized distilled 
laboratory water, or In some cases a purified solid matrix analyzed using the 
same reagents and procedures as used on the environmental samples. Data 
obtained from method blank samples indicate whether environmental samples 
may have been contaminated during the sample handling and analytical process. 
A method blank will be processed daily at the beginning of the analytical batch 
sequence. 

Split Samples. Split samples will be derived from a single sample that is 
homogenized, divided Into two or more equal parts, and then placed Into 
separate containers. The Initial sample will be split In the field prior to delivery to 
the laboratory. Split samples will be analyzed by a laboratory selected by the 
party or parties requesting the split sample . 

Surrogate Spikes. Surrogate compounds are organic constituents similar in 
chemical composition, extraction, and chromatography to the analytes of interest. 
but which are not normally found in environmental samples. An assessment of 
surrogate recoveries provides information on the accuracy and precision of the 
analytical method. Surrogate compound spikes will be required for GC/MS 
analysis and will be spiked into all samples. 

Matrix Spikes and Duplicates. Matrix Spike and Matrix Spike Duplicate analyses 
are performed to evaluate the effect of the sample matrix upon the analytical 
methodology. Method precision and its relationship to the specified matrix is 
determined through an assessment of matrix spike recoveries. 

Laboratory Control Samples. Laboratory control samples will be used to assess 
the laboratory's analytical performance and provides an indication of the level of 
analytical method accuracy. 

Calibration Check Samples. lllese are standard sample solutions analyzed to 
determine Instrument calibration accuracy. l11e calibration check standard 
solution is developed separately from the working standards used to initially 
calibrate the instrument 
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9. DATA REDUCTION, VAUDATION, AND REPORTING 

9.1. FIELD AND TECHNICAL DATA 

The field and technical (non-laboratory) data that will be collected during the AI effort at Mound Plant can 

generally be characterized as 'e~her objective or subjective data Objective data include all direct 

measurements such as field screening/analytical parameters and water level measurements. Subjective 

data Include descriptions and observations made in the field by the field sampling team member for things 

such as sample texture, nonhomogeneity, the change in color or degassing upon the addition of 

preservative to a sample, etc. Test boring and well logs include both types of data, in that the data 

recorded in the field are descriptive but can be reduced using the standardized lithologic coding system 

9.2. LABORATORY DATA 

9.2.1. Laboratory Data Reduction 

The computation of analytical results from the raw data generated is performed as prescribed in the 

various analytical methods. The step-by-step calculations are provided in the referenced analytical 

method. Data reduction procedures unique to the laboratories used are specified in the analytical 

laboratory project QA plan Sample results will not be corrected for method blank results. 

Laboratory data Is stored separately for each project by the laboratory. Included in the file are calibration 

records, raw analytical data. processing of data, data validation, quality control samples results, data 

reports, and project-specific requirements. These records are kept for a minimum of 1 o years. The EG&G 

subcontractor and EPA Region V will be notified of intent to dispose of Mound Plant data 

The laboratory limits access to laboratory data files and the laboratory's electronic database. Only 

laboratory personnel as designated in their position description are allowed to access the files and the 

database. The database will be accessed by indMdual password only. Each individual will be limited to 

areas in the database which relate directly to their positional responsibilities. 
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9.2.2. laboratory Data Validation 

Data validation procedures perfonned in the laboratory are described in the analytical laboratory project 

QA plan. In addition to the data review perfonned by the appropriate laboratory, ICF KE will validate the 

analytical data 

Data Generated Under CLP 

Validation by ICF KE wUI be perfonned on all CLP organic and inorganic analyses in a step-by-step 

approach. These data will first be evaluated against the requirements of this OAPjP. The CLP-generated 

data (TCL organic compounds and TAL inorganic parameters) will then be evaluated according to EPA 

CLP validation procedures <-Laboratory Data Validation- Functional Guidelines for Evaluation of Inorganic 

Analyses, July 1. 1988;• and "Laboratory Data Validation - Functional Guidelines for Evaluation of Organic 

Analyses, February 1, 1988,• prepared by the EPA Data Review Work Group, latest revisions) • 

Non-CLP Data 

The Mound Plant ER Program will use the criteria described in this section to evaluate the acceptability 

of all non-CLP data. Non-CLP analyses Include volatile organic compounds in groundwater, radiological 

constituents. common anions. total nitrogen and phosphorous. total dissolved solids, total suspended 

solids. alkalinity, TOC, and explosives. 

The evaluation of these analytical results will consist of the following components: 
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Were the appropriate SOPs followed during sample collection? 

Were the samples containerized and handled as described in the FSP and 
SOPs? 

Were the appropriate number and type of field quality control samples collected? 

Are the data packages complete (subsection 9.2.3)? 

Did the field and laboratory quality control checks meet the established 
acceptance criteria (Section 3)? 
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Laboratory data reporting will be provided on electronic media (as ASCII files of a specified format) and 

in hard copy data reports. All data report packages Q.e., hard copy results and supporting data) received 

from the laboratory will be single copy, legible, paginated, reproducible, and unbound. Complete 

packages are shipped only with the electronic data deliverable in no greater than three laboratory batches 

In any given day of shipment. Only data report packages containing all results for a given field batch will 

be shipped. Laboratory batches cannot be any greater in size than the identified field batch. 

The data report packages are reviewed by a supervisor of a given analytical group or his/her designee 

for the completeness requirements specified in this section and the analytical laboratory project QA plan. 

The supervisor's designee can not be the preparer of the data report package. At least one identical 

copy of the data package must be kept in the project files at the laboratory. 

Contents of Data Reports 

Laboratory data reports will contain sufficient data to verify each aspect of the analysis, Including sample 

preparation, instrument calibration, sample analysis, and calculation of the final result All laboratory data 

report packages for each type of analysis will contain a case narrative that summarizes the following 

information on the given set of samples analyzed: 
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Date of issue; 

The laboratory analysis performed; 

Any deviations from the stated analytical method; 

The laboratory batch number; 

The laboratory SOP number and revision date; 

The instrument settings and columns used; 

The number of samples and the sample matrices; 

A reference to the quality control procedures performed for the specific methods 
used, including the reference to the acceptance criteria used.; 

The contents of the laboratory report; 
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The condition of the sample received (e.g., whether preserved and packaged 
properly); 

Whether sample ,holding times were met and identification of those samples for 
which they were not met; 

Any observations that may have had an impact on the analyses; 

Any technical problems affecting the analysis and corrective actions taken; 

Laboratory quality control checks that did not meet the project criteria (as 
specified in the QAPP) and/or laboratory criteria Qnclude any corrective actions 
taken and any known possible reasons for the results); and 

The laboratory manager's signature approving the Issuance of the data package. 

A copy of the chain-of-custody form with all relinquished signatures will accompany each data package • 

93170-05-H 



• 

• 

•• 

Quality Assurance Project Plan 
Mound Plant, OU-2 Main Hill 
Section 10: Performance and System Audits 
Revision 0 
Date: September 1993 
Page 10-1 

10. PERFORMANCE AND SYSTEM AUDITS 

Audits may consist of two types, system audits and perfonnance audits. The purpose of a system audit 

Is to detennlne whether appropriate project systems such as equipment, Instruments, procedures, 

qualified personnel, etc., are In place. Perfonnance audits are used to indicate whether those systems 

are functioning properly and capable of meeting project requirements •. lntemal audits will be conducted 

by the EG&G subcontractor's project QAO or the subcontractor's designated auditor to verify the 

existence of a quality control system and evaluate the level of compliance with that system for quality 

control measures, standards, records, and project documentation and control. Extemal audits wiU be 

performed by EPA Region V, the Region V Central Regional Laboratory, and/or the Region V Central 

District Office. 

The QAO or the subcontractor's designee will be responsible for conducting audits. The auditor must 

have a working knowledge of Mound Plant and of the associated operable unit, and a detailed 

understanding of the QAPjP, associated SOPs, and the FSP. The auditor is also expected to have an 

understanding of technical issues related to the field and laboratory sampling program. Finally, the QAO 

or the designated auditor must exhibit experience with quality assurance audits. 

10.1. TECHNICAL PERFORMANCE AUDITS 

Technical performance audits will be conducted by the ICF KE OAO or assigned qualified personnel of 

ICF KE on an ongoing basis during the project, as field data are generated, reduced, and analyzed. 

These audits will be scheduled and executed as part of work on each operable unit AU numerical 

analyses, Including manual calculations, mapping, and computer modeling, will be documented and will 

be the subject of perfonnance audits In the fonn of quality control review, numerical analysis, and peer 

review. Technical peer review is the responsibility of the Mound Plant ICF KE project manager and will 

be perfonned for project data reductions, analyses, and reports. 

1 0.2. FIELD PERFORMANCE AUDITS 

The ICF KE's QAO or the designated auditor will perform at least' one internal field performance audit 

during each phase Q.e., drilling, soil sampling, water sampling, etc.) of the investigation Field sampling 

and associated activities will be audited at least once. The purpose of field perfonnance audits is to 
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ensure that the methods and protocols detailed in this OAPP are being consistently adhered to in the 

field. 

Field perfonnance audits will be perfonned using an audit checklist of the format presented in Figure 1 0.1. 

The QAO will base the audit questions on all procedures to be followed In the field, as found in the Work 

Plan, Field Sampling Plan, and other applicable guidance documents. The field perfonnance audit will 

include a review of the following activities: 

Air, soiVsediment. groundwater/surface water, biological tissue sampling 
procedures; 

Field measurements and field screening procedures; 

Field logbook documentation; 

Sample labeling, handling, and custody procedures; 

Decontamination and storage of equipment; 

Completion of ER Program field fonns; 

The number and type of quality control samples collected;_ and 

Drilling procedures. 

These activities wiU be reviewed for their adherence to the procedures established in the FSP, Mound 

PlantER Program SOPs, and the OAPP. Audit questions will be developed by the QAO. These checklists 

are used to ensure completeness of the review and to document the results of the audit. 

As part of the field audit. field operation records will be reviewed to verify that fiel<kelated activities were 

performed In accordance with appropriate project procedures. Items reviewed will Include, but ar~ not 

limited to, field equipment calibration records, daily field logs, and chain-of-custody documentation. Upon 

audit completion, an audit report containing observations and any findings and associated corrective 

actions will be submitted to the ER Program EG&G installation coordinator, ICF KE project manager, and 

Installation manager. These reports will be delivered to EPA upon their request. 

EPA Region V, the Region V Central Regional Laboratory, and/or the Region V Central District Office are 

responsible for performing external audits of field activities . 

9317().{)5-H 



••• 

FACILilY 

.. 

ACTIVIlY /REQUIREMENT 

' 

•• 
SAMPLE AUDIT CHECKIJST 

AUDITOR(S) DATE 

AUDIT QUESTIONS 
ANSWER 

Yea No N/A 

Reference: Operable Unit 9, Quality Assurance 
Project Plan, June 1993 

Figure 10.1. Sampl~ Audit Checklist Form 

AUDITOR COMMENTS 

SAa.WJ>QC/PANID(/J-J0-1!9 

• 

"tl0::0(1)3:0 
~»a.~<~~oc: CCCII C:ll> 
(D •• _g.:Js; 
... 0 :J 0."< z&>:J ... "t)~ 
~0!;1~~ 
3 ;p 0 ~ 
[ ~~g 
... :!1\)"tl 
~ 3: ... 
c:s !!: 1!. .2. 

g :J a 
!!:~::2 a.-1» l :J 
3 

~ 
Q. 

if 



• 1 0.3. PROJECT SYSTEM AUDITS 

Quality Assurance Project Plan 
Mound Plant, OU-2 Main Hill 
Section 10: Performance .and System Audits 
Revision 0 
Date: September 1993 
Page 10-4 

The DOE or its subcontractor director of quality assurance may periodically, on an unannounced basis, 

call for a corporate project audit (system audit). The project manager must respond by submitting the 

project OAPP, and the auditor will then determine whether the QAPP Is in place. The auditor will also 

determine whether the audits called for in the OAPP have been, and are being, conducted. Certain 

projects are identified by the director of quality assurance for a more formal audit on a scheduled basis. 

Those audits evaluate, in depth, the implementation of the QAPP in the project as it appr18S to field and 

laboratay data analysis and reduction procedures. The division operations manager, in the role of 

division quality assurance officer, may ask the director of quality assurance to perform an audit or may 

personally conduct the audit. 

10.4. LABORATORY AUDITS 

1 0.4.1. Laboratory System AudHs 

The EPA Region V Central Regional Laboratory will perform external system audits of the laboratories, as 

necessary, for this program. This audit may include an onsite visit of the laboratay. An audit of the 

analytical laboratories wiD also be performed by the ER Program EG&G subcontractor QAO prior to the 

implementation of the Rl. The system audit will consist of· review of the laboratory quality assurance 

manual; the instrumentation and/or analytical system developed for the analyses of Interest; sample 

preparation methodologies; laboratory sample handling, log-in, and custody procedures; data reduction 

and reporting procedures; data validation procedures; instrument calibration procedures; the quality 

control program developed for the methods; and other laboratory procedures that may impact the 

laboratory analyses to be performed for this investigation. The laboratory systems audit checklist to be 

used for the OU-2 investigation is the same one presented ~n the Mound Plant OU-9 QAPP, Appendix D. 

Results of laboratory systems audits including the checklist and reports to the laboratory will be distributed 

to EG&G Mound and DOE, Ohio EPA, and USEPA upon their request 

1 0.4.2. Laboratory Performance AudHs 

An onsite performance audit· of the analytical laboratories may be performed at least once and as 

determined necessary during this investigation by the ER Program EG&G subcontractor QAO. The 
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performance audit will evaluate at a minimum the laboratories' performance on the following activities 

specific to the investigation: 

Implementation and follow-through of the laboratory quality control program 
established for this Investigation as defined in the OAPP, 

Sample custody and handling procedures, 

Analytical methods followed as defined in the QAPP, 

Sample tracking, 

Data reduction, 

Data validation, 

Instrument calibration, 

Sample preparation, and 

Documentation of data analysis/data reduction. 

The EG&G subcontractor will perform a GC/MS magnetic tape audit once per year per laboratory on 

selected data packages. 

Results of performance audits will be distributed to EG&G Mound, DOE, and US EPA upon their request. 

The analytical laboratory will participate in one or more of the following: 

USEPA CLP round robin program (laboratories performing chemical analyses); 

USEPA RAD lntercompanies Program Studies (laboratories performing 
radiological analyses); 

U.S. DOE Environmental Measurements Laboratory Quality Assurance Program 
(laboratories performing radiological analyses); 

Or a comparable cross check program. 

The results of the EPA cross-check program are evaluated by the EPA, and the results are published as 

part of the public record. The DOE Environmental Measurement Laboratory performance samples will be 

reviewed by the DOE or their subcontractor to ensure acceptable laboratory performance. 
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The laboratory quality assurance coordinator has responsibility for monitoring the internal quality 

assurance program. The quality assurance coordinator is responsible for scheduling, coordinating, and 

conducting internal performance audits and for reviewing data for performance samples received. The 

quality assurance officer supplies blind performance samples to the laboratory at least semiannually. 

External performance audits of the laboratories will also be conducted by the EPA Region v Central 

Regional Laboratory as necessary. lllis audit may include an onsite visit to the laboratories. 

1 0.4.3. Laboratory Monitoring 

Laboratories conducting analyses on samples collected at Mound Plant will be routinely monitored by the 

EG&G subcontractor. The following monitoring activities will be performed: 

1l1e topics of daily communication with the laboratory will be established prior to 
receipt of samples. The primary points of contact within the laboratory and the 
EG&G subcontracting finn will be Identified. Daily communication during field 
sampling and routine communication with the laboratory contact during sample 
analysis will, at a minimum, include: 

- Sample receipt 

- Status of sample analysis 

- Nonconformances 

- Data reporting 

- Other anomalies in program 

Results of the above will be submitted to the EG&G subcontractor by the laboratory as a laboratory 
monthly progress report 

9317().{)5.H 

1l1e EG&G subcontractor will ensure the laboratory implements project OAPP 
requirements by having the laboratory prepare a Quality Assurance Summary 
(QAS) which is used by the group leaders and analysts. 1l1e QAS summarizes 
project-required sample handling, ac. and methodology which deviates from 
normal laboratory operations. llle QAS is reviewed and approved by the EG&G 
subcontractor. 

llle laboratory will supply the primary contact a controlled copy of SOPs, 
including all updates. SOPs will be reviewed by the EG&G subcontractor as they 
are updated to ensure laboratory procedures do not conflict with program 
requirements. 
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Perfonnance evaluation (PE) samples will be submitted blind at least annually per 
laboratory during a field sampling program for selected analytes. Procedures 
for collection of PE samples are provided in Appendix F of the Mound Plant OU-9 
OAPP. 

Split samples are collected as necessary for a given program and submitted blind 
to a second laboratory. Procedures are presented In Appendix F of the Mound 
Plant OU-9 OAPP. Split samples are sent at a minimum of one per 50 or less 
critical samples collected as defined for the operable unit specific program. 

A perfonnance audit is conducted as necessary by the EG&G subcontractor. 
When recurring nonconformances or severe Impact on data quality or data usage 
occurs. a performance audit will be conducted by the EG&G subcontractor. 

Project opening meetings with the laboratory will be conducted prior to field 
sampling by the EG&G subcontractor to discuss: 1) project requirements, 2) 
communications, 3) sample shipment, 4) Implementation of the OAPP, S)data 
reporting, and 6) documentation of nonconformances to the OAPP. 

Data packages are reviewed by the EG&G subcontractor for completeness within 
one month of receipt 

Data validation will be initiated within six weeks of complete data package receipt 
to Identify any technical deficiencies in the data 
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Proper preventive maimenance of field and laboratory equipmem Is a necessary elemem In achieving 

equipment reliability and minimizing equipment downtime. 

11.1. FIELD EQUIPMENT 

I 

Field equipment will be properly calibrated, properly c~ged, and in good general working condition 

before the beginning of each working day. The required equipment checks and their frequency for each 

type of field equipment to be used are defined In Mound Plant ER Program SOPs 2.2, Field Measurements 

on Ground and SurfaOO Water Samples (revision 2), 3.1, Water Level Measurement (revision 1), 6.1, Health 

and Safety Monitoring of Combustible Gas Levels (revision 1), 6.2, Health and Safety Monitoring of 

Organic Vapors with a Photolonlzation Detector (revision 1) 6.4, Total Alpha Surface Contamination 

Measurements (revision 0), and 6.7, Near Surface and Soil Sample Screening for Low-Energy Gamma 

Radiation Using the FIDLER (revision 0). Table 111.1 in Section 3 summarizes the checks to be performed 

during the OU-2 Investigation. Any nonoperational field equipment will be removed from service and 

returned to the supplier, and a replacement will be obtained. Field equipment will not be repaired in the 

field. The following spare parts will be kept in the field for the groundwater sampling effort: extra titration 

kit, pH electrodes, pH meter, electrical conductivity meter, water level indicator, dissolved oxygen meter, 

thennometer, bailer, and pump motor. Maimenance records will be maintained tor each field Jnstrumem 

according to a unique number affiXed to the instrument. These records will be reviewed prior to their use 

In the field to ensure that instrument maintenance and calibration are up-to-date. 

All field Instruments will be property protected against inclement weather conditions during the field 

investigation. Each instrument is specially designed to maimain its operating imegrity during variable 

temperature ranges that are representative of ranges that will be encountered during cold-weather working 

conditions. A! the end of each working day, all field equipment will be decontaminated following Mound 

Plant ER Program SOPs, taken out of the field, and secured in a cool, dry room for overnight storage. 

All subcomractor equipment (e.g., drill rigs and water trucks) will arrive at the site in proper working 

condition each day. Before the start of work each day, the field supervisor will inspect all equipment for 

fluid leak~. Cables on drill rigs will also be inspected. If a leak is detected or a cable is frayed, the 

equipment will be removed from service for repair or replacemem . 

93170-05-H 
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The ability to generate valid analytical data requires that all analytical instrumentation be properly 

maintained. All analytical laboratories used for the OU-2 program will have a full service contract or an 

equivalent maintenance program on all major instruments. Specific preventive maintenance programs for 

each laboratory are presented in the laboratory specifications attachments . 
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12. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

The procedures to assess precision, accuracy, and completeness are presented in Section 3 of this 

OAPjP. The definition and acceptance criteria are used to assess precision, accuracy, and completeness 

can be found In Section 3 (Tables 111.1 through 111.3). Precision will be assessed from measurements 

dupriCates taken of the same measurement at different times. The relative percent difference (RPO) will 

be ~ to establish a time profile of method performance. The equation for RPO is provided below. 

Where: 

A = Original Concentration 

B = Oupncate Concentration 

RPD = I(A-B)I • 100 
(A+B)/2 

When sufficient data has been collected, an average RPD and standard deviation will be calculated for 

reporting and quarlly control limit delineation. The standard deviation Is defined as the square root of the 

variance of a set of values and is calculated using the equation: 

n 
E CXi -xl 

s = 
1-1 

n-1 

where: Xi = Individual Measurement 

X = average of the individual measurements 

n = Number of individual measurements 

In the laboratory, control charts will be maintained to provide a timely assessment of precision for 

measurement functions. Warning and control limits will be established for all measurements. The warning 

limits will be reported as the mean + 2 standard deviation units, and the control limits will be reported as 

+ 3 standard deviation units. The control charts and the associated control limits will be updated 

following the fast twenty points or annually, whichever occurs first 
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Accuracy will be assessed from measurements of known concentrations of reference materials. The 

assessment for accuracy will be Independent of the routine calibration process (e.g., reference materials 

will be obtained from independent source and will be prepared independently). The percent recovery will 

be used to assess accuracy using the following equation: 

wheie: 

P = Percent recovery 

p =A - B (100) 
T 

A = Analytical result from spiked sample 

B = Independently measured background level 

T = True value 

In the laboratory, control charts will be maintained to provide a timely assessment of accuracy for 

measurement functions. Warning and control limits wm be established for all measurements. The warning 

limits will be reported as the mean ± 2 standard deviation units, and the control limits will be reported as 

+ 3 standard deviation units. The control charts and the associated control limits will be updated 

following the last twenty points or annually, whichever occurs first 

The precision and accuracy requirements for CLP organic analyses, CLP inorganic analyses, and non-CLP 

analyses are given in Tables 111.2 and 111.3. All analytical data are reviewed relative to those criteria For 

any quaflty control checks outside the acceptance criteria, the results will be assessed by the EG&G 

subcontractor for data usability. The acceptance criteria for field quality control checks do not take Into 

account the interdependencies of the checks. Since many of the quality control checks are interrelated 

(e.g., both a method blank and a trip blank could have contaminants), each batch of analytical data will 

be assessed on a case-by-case basis. Field blank results associated with soiVsediment data will be used 

only to provide information on the potential for contamination to exist in the soiVsediment samples and 

will not be used for quantitative purposes. 

The laboratory will review the results of laboratory quality control checks listed on Table 111.2. If the results 

are outside the acceptance criteria, then the corrective actions identified in Section 13 will be performed 

as needed . 
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The initial responsibility for monitoring the quality of an analytical system lies with the analyst. The analyst 

will verify that all quality control procedures are followed and that results of analysis of quality control 

samples are within acceptance criteria If acceptance criteria limits are exceeded, appropriate corrective 

actions will be taken and out-of-control situations will be described In the analytical report case narrative . 
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13. CORRECTIVE ACTION PROTOCOLS 

13.1. FIELD CORRECTIVE ACTION 

The Initial responsibility for monitoring the quality of field measurements and observations lies with the 

field personnel. The field manager is responsible for verifying that all quality control procedures are 

followed according to the Mound Plant ER Program QAPP. This requires that the field manager assess 

the correctness of field methods and their ability to meet quality assurance objectives. If a problem 

occurs that might jeopardize the integrity of the project or cause some specific quality assurance objective 

not to be met. it is the responsibility of all field project staff to report it. Field project staff must report all 

such suspected problems by Initiating a corrective action report (CAR) and submitting it to the field 

manager (Figure 13.1). The field manager will submit the CAR to the site manager, the project manager, 

and the project QAO for fonnallnvestigation. Corrective actions to selected problems are presented on 

Table Xlll.1. The field site leader will document the problem, develop the corrective action, and document 

the results, using the form shown in F~gure 13.1. He or she will initiate the corrective action and identify 

and direct the appropriate personnel to Implement the corrective action. Any data used subject to a CAR 

will be flagged. Copies of the documentation form will be provided to the site manager, the ICF KE 

project manager, and the project QAO. The project QAO will log all corrective action reports. 

13.2. LABORATORY CORRECTIVE ACTION 

The initial responsibifrty for monitoring the quality of an analytical system lies with the analyst In this 

pursuit. the analyst will verify that all standard operating procedures and quality control procedures are 

followed according to the approved laboratory QA program and that the results of analysis of quality 

control samples are within acceptance criteria 

If his assessment reveals that any of the quality control acceptance criteria are not met, he or she must 

immediately assess the analytical system to correct the problem. The deficiency is reported to the 

appropriate supervisor, who will complete and sign a nonconformance memorandum fonn and notify the 

laboratory Quality Control Coordinator. Written laboratory nonconformances are reported to the Quality 

Assurance Director monthly . 
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Figure 13.1. Corrective Action Report 
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Table Xlll.1. Corrective Actions to Specific Field Activities 

Problem 

Broken sample bottle 

Incorrect parameters requested 

Samples collected In wrong bottle 
bottle or Incorrect preservation 

Discrepancy In or Incomplete 
chain-of-custody form 

_ Missing ER Program field form_ 

Incorrect sample packing 

Missing Information or 
Incorrect Information In 
field log book. 

Incorrect format used In 
field logbook 

Required quality control 
sample not collected In a 
given day 

M90AD23.W13 

Corrective Action 

Notify laboratory to determine If enough 
sample volume, with correct preservation 
and bottle type, Is avaDable from other 
bottles collected for the location. If not, 
then resample the location. If a well and 
breakage occurs within 4 hours of 
collection resample well. If after 4 hours 
from collection, repurge and resample the 
well. 

Notify field manager and laboratory and 
correct. 

Notify field manager and laboratory. 
Resample the location for the parameters 
which were sampled Incorrectly • 

Document the discrepancy. Notify the 
field manager and laboratory. 

Take avaDable information from field log 
and transcribe to the form. Note on form 
the missing data and attach memo 

. documenting the missing Information. 

Laboratory wDI notify the contact In the 
EG&G subcontractoring firm. Field 
manager wDI be notified. 

Responsible field personnel wDI make 
correction on the current page of the 
logbook and wDI refer to the page ·with 
Incorrect or missing information. 

Note In logbook at which point It was 
discovered. Begin using correct format. 

Notify field manager. Collect additional 
quality control sample. If a trip blank Is 
not collected where required, assess 
Impact on associated samples results. 
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Problem 

Misidentified sample location 

Field. instruments and equipment 
not decontaminated according 
to the Mound ER Program SOPs 

No or incomplete decontamination 
between samples collected during 
drilling. · 

No or incomplete decontamination 
drilling equipment between 
sample locations 

Chain-of-custody form not sent 
with samples 

Measurement of Internal temperature 
of samples outside specified range 

Health and safety field screening 
measurement missed 

M90A023.W13 

Table Xlll.1. (continued) 
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Corrective Action 

Notify field manager. Contact laboratory 
and have them not analyze samples. 
Sample the correct location. 

Remeasure parameter or perform the activity 
again with a properly decontaminated 
Instrument or equipment. 

Responsible field personnel wm note In 
logbook If discovered during the activity and 
wUI correct The QAM will Include 
nonconformance In the monthly quality 
assurance report Evaluate sample data 
for usabUity . 

Responsible field personnel will note In 
logbook If discovered during the activity 
and will correct. The OAM will Include 
nonconformance In the monthly quality 
assurance report. Evaluate sample data 
for usability. 

If chain-of-custody seals are not broken, 
notify field manager. Fax copy and send 
originals overnight to laboratory. 
Resample If chain-of-custody seals are 
broken prior to receipt by laboratory. 

Notify field manager. Resample all . 
associated samples as determined 
necessary. 

Notify field manager and site safety 
coordinator . 
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The nature of the corrective action obviously depends on the nature of the problem. For example, if a 

continuing calibration verification is determined to be out of control, the corrective action may require 

recalibration of the analytical system and reanalysis of all samples since the last acceptable continuing, 

calibration standard. Specific corrective actions to exceeded acceptance criteria for laboratory quality 

control checks are summarized In Table 111.2. Corrective actions to be taken for CLP analyses (TCL VOCs, 

semivolatile organic compounds, pesticides/PCBs, and TAL inorganics) are presented in the CLP SOW 

for organic analyses, and the CLP SOW for inorganic analyses. H samples analyzed under the CLP 

proc.edures exceed holding times, the laboratory will analyze new samples at no cost to the client. 

The laboratory reports all sample variances (e.g., insufficient sample size, extract loss during 

concentration, sample matrix problems, solvent contamination) in a nonconformance report which contains 

the following infonnation: 

Client name, 

Project name, 

Operational unit and task, 

Date of occurrence, 

Analysis method, 

Laboratory batch number, 

Affected client sample IDs, 

Nature of nonconformance, 

Criteria not met, 

Responsible analyst or technician, 

Corrective action taken, 

Signature of project manager, 

Signature of section/unit manager, and 

Signature of OA coordinator . 
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The project OAO and audit team will prepare a formal report of all audit proceedings. The programmatic 

impact of a negative finding, such as the lack of or failure to use an appropriate procedure, will be 

determined by the project OAO and reported to the individuals identified in section 1 o. A corrective action 

plan and schedule will be requested, and the project manager will be responsible for ensuring that action 

to correCt the problem has been developed and initiated, and any special expertise has been made 

avai!able. The ICF KE project manager will also be respqnsible for implementing the corrective action and 

ensuring that no additional work, dependent on the activity, is performed until the problem is corrected. 

Corrective action may include reanalyzing the samples (If holding time permits), resampling, and 

evaluating and amending the sampling and analytical procedures. 

The ICF KE project manager will approve the corrective action and will be responsible for ensuring that 

the corrective action adequately addresses the problem. The project OAO will ensure that corrective 

actions for problems are implemented by 

Evaluating all reported problems, 

Controlling additional work on the related activity, 

Maintaining the log of CARs, and 

Ensuring CARs are included in the site documentation files. 

Following implementation of satisfactory corrective action, the project QAO will conduct follow-up activities 

sufficient to verify this implementation. Such confirmation will be documented, along with any further 

recommendations, In a formal closeout report for the audit. The closeout report will be distributed to the 

individuals identified In Section 14, as appropriate . 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality assurance reports to management will consist of prior notification of activities and reports on 

activities. Reports will encompass both routine reports and special reports, including written reports and 

memoranda documenting data assessment activities, results of data validations, audits, nonconformances, 

corrective actions, and quality notices. The management hierarchy receiving some or all of the reports 

will include DOE DAO (the RPM), the EG&G Mound Manager of Environmental Restoration, the DOE AL 

Program Manager, and the DOE RI/FS contractor project manager. Reports may be distributed to RI/FS 

subcontractors at the discretion of the DOE RPM and the RI/FS contractor project manager. 

Prior notification of all quality assurance activities will be provided to all managers through the vehicle of 

· .. ~ RVFS monthly progress reports that also contain Information about all RVFS activities, and through special 

trip notices that notify managers of contractor and subcontractor travel. Monthly RI/FS progress reports 

will routinely discuss upcoming activities, including field work and scheduled audits. Any of the managers 

listed above may use the notification to identify the need for, and schedule quality assurance audits in 

connection with, scheduled field work . 

• 

•• 

Monthly reports will also describe the progress, the completion, and sometimes the results of quality 

assurance activities. Descriptions of the completion of activities will serve as notice to all managers of the 

availability of quality assurance reports. Results of quality assurance activities may be summarized for 

inclusion in monthly reports. Each quality assurance activity shall be documented in a report separate 

from any summary or description included in the monthly RI/FS progress report. 

The quality control coordinator (OCC) and the quality assurance/quality control director will prepare 

routine reports to management indicating effectiveness of the laboratory quality assurance program. The 

ace will prepare a monthly summary report of the internal review activities of laboratory performance and 

submit the report to the quality assurance/quality control director. Reports of the semiannual system 

audits will be distributed to the Vice President of the laboratory service, laboratory manager, regional 

director of analytical operations, and ·the quality assurance/quality control director . 
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NOTE: The actual SOPs can be found in Appendix A of the OU-9 QAPP • 
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MOUND PLANT ER PROGRAM 

LIST OF STANDARD OPERATING PROCEDURES 

SECTION 1 - GENERAL 

1.1 General Instructions for Field Personnel 
1.2 General Surface Geophysics 
1.3 Sample Control and Documentation 
1.4 Sample Containers and Preservation 
1.5 Guide to the Handling, Packaging, and Shipping of Samples 
1.6 General Equipment Decontamination 
1. 7 Sampling for Removable Alpha Contamination 
1.6 Personnel Decontamination - Level D Protection 
1.9 Personnel Decontamination - Level C Protection 
1.1 o Personnel Decontamination - Level B Protection 
1.12 Air Particulate Sampling with a Real-Time Aerosol Monitor 
1.15 Guide to Waste Management 

SECTION 2 - WATER SAMPLING 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
2.10 

2.11 

Presample Purging of Wells 
Field Measurements on Ground and Surface Water Samples 
Sampling Monitoring Wells with a Bladder Pump 
Sampling Monitoring Wells with a Bucket-Type Bailer 
Sampling Monitoring Wells with a Submersible Pump 
Sampling Monitoring Wells with a Peristatic Pump 
Sampling commerciaVMunicipaVOomestic Wells 
Sampling for Volatile Organics 
Surface Water Sampling . 
Stream Flow Measurements Using Flumes, Velocity Cross Sectional Area. and Direct 
Volume 
Stream Flow Measurements Using Weirs 

SECTION 3 - HYDRAULIC TESTING 

3.1 Water Level Measurement 
3.3 Operational Check of Pressure Transducers Used in Measuring Water Levels in Wells 

SECTION 4 - ORIWNG AND LOGGING 

4.1 Soil Boring 
4.1. 1 Methods to Control Communication of Subsurface Contaminants Within and Between 

Saturated Zones During Drilling and Well Installation 
4.2 Rock Boring 
4.3 Monitoring Well Installation 
4.4 Monitoring Well Development 
4.6 Test Pit Logging and Sampling 
4.7 Piezometer Installation 
4.6 Piezometer Development 



• SECTION 5 - SOIL SAMPLING 

5.1 Soil and Rock Borehole Logging and Sampling 
5.2 Soil Sampling with a Spade and Scoop 
5.3 Subsurface Solid Sampling with Hand Auger and Thin-Wall Sampler 
5.4 General Soil Gas Sampling and Field Chemcial Analysis 
5.8 Soil Sampling with a Stainless Steel Surface Soil Sampler 
5.9 Sediment Sampling Procedures for Streams, Rivers, and Ponds 

SECTION 6 - HEALTH AND SAFETY 

6.1 Health and Safety Monitoring of Combustible Gas Levels 
6.2 Health and Safety Monitoring of Organic Vapors with a Photoionization Detector 
6.3 Health and Safety Monitoring of Organic Vapors with a Flame Ionization Detector 
6.4 Total Alpha Surface Contamination Measurements 
6. 7 Near Surface and Soil Sample Screening for Low-Energy Gamma Radiation Using the 

FIDLER 
6.11 Beta-Gamma Radiation Measurements 
6.15 Measurement of Gamma-Ray Field Using A Sodium Iodide (No. I) Detector 
6.16 Heat Stress Monitoring 

NOTE: The actual SOPs can be found in Appendix A of the OU-9 OAPP . 

• 
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APP~NDIX B 

CONTRACT LABORATORY PROGRAM STATEMENT OF WORK MODIFICATIONS 

MODIFICATION A: 

MODIFICATION B: 

MODIFICATION C: 

MODIFICATION 0: 

Statement of Work for Inorganic Analysis, Multi-media, ~ulti-concentration 

Statement of Work for Inorganic Analysis (Residential Groundwater), Multi-media, 
Multi-concentration 

Statement of Work for Lanthanide Analysis, Multi-media, Multi-concentration 

Statement of Work for Organic Analysis, Multi-media, Multi-concentration 

NOTE: The actual statement of work modifications can be found in Appendix B of the OU-9 OAPP. 
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APPENDIX C 

STATEMENTS OF WORK FOR SELECTED LABORATORY ANALYSES 

SOW-001 .•....•.•.•.•. · .......•....•. PETN Soil Extraction and Analysis 

SOW-002 •••.•...••••••.••••••••.•••• PETN Water Extraction and Analysis 

SOW-Q03 ••••••••••.•••.•.•••.••.•.•• Soil Preparation for Common Organic, 
Inorganic, and Selected Radiological 
Analyses 

SOW-004 .••••..••.•....•••....•..... Tritium Cryogenic Soil Preparation 

SOW-005 .••..•.......•.............. Total Organic Carbon Soil Preparation 

SOW-006 .....................•...... Soil Preparation for Anion Analysis 

NOTE: The actual stat~ments of work can be found in Appendix C of the OU-9 OAPP . 
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Quality Assuranee Project Plan 
Mound Plant, OlJ-2 Main Hill 
Section 1: Introduction 
Revision 0 
Date: September 1993 
Page 1-5 
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0 75150 300 
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NOTES: 
1. THE ElECTRONIC BASE MAP DATA FILE 
WAS OBTAINED BY ICF KAISER ENGINEERS. 
CINCINNATI, OHIO, FROM ROY F. WESTON, INC., 
ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
FROM WOOLPERT CONSULTANTS, INC.. DAYTON, 
OHIO. TI-lE DATA WERE PHOTOGRAMMETRICALLY 
COMPILED. FROM AERIAL PHOTOGRAPHY 
DATED 12/08/85. 

2. WESTON CONVERTED MOUND PLANT 
COORDINATES TO OHIO STATE PLANE 
COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY. GRAND JUNCTION PROJECT 
OFFICE. 

LEGEND: 

~ STRUCTURES 
PAVED ROADWAY 

= = = = UNPAVED ROADWAY 
---- MOUND PLANT BOUNDARY 

Figure 1.1 Mound Plant areas and main building 
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