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Executive Summary 

The objective of this data quality assessment (DQA) is to determine whether the data can 

support risk assessment and selection of remedial alternatives. The scope of this report is 

to summarize DQA activities performed to evaluate the results of groundwater samples 

taken from wells in the 200-PO-1 Groundwater Operable Unit over the last five years. 

Requirements for the sampling program arc found in DOE/RL-2007-31, Remedial 

Investigation/Feasibility Study Work Plan for the 200-PO-J Groundwater Operable 

Unit. 1 Information contained in this report follows the general guidelines for a DQA 

established by the U.S. Environmental Protection Agency in EPA/240/B-06/002, Data 

Quality Assessment: A Reviewer 's Guide,2 and EPA/240/B-06/003, Data Quality 

Assessment: Statistical Methods for Practitioners. 3 

Detection limits, precision, accuracy, and completeness were analyzed to determine if 

any analytical results should be rejected as a result of quality assurance/quality control 

(QA/QC) deficiencies. Data from four categories are summarized. These categories 

included QC review from the following: 

5 percent of characterization data between October 1, 2006 and March 25, 2009, was 

selected for formal validation 

Five previous years (2004-2008) of data from annual groundwater reports 

Summary of all field QC from October 2004 to March 2009 

Summary of all laboratories QC from October 2004 to March 2009. 

Detection limits were assessed by comparing sample quantitation limits (SQL) to the 

practical quantitation limit (PQL) and preliminary remediation goals (PRGs). Results 

indicated that metals, pesticides, and radionuclides SQLs were generally below the PRG. 

The semivolatile and volatile organic compound SQLs were generally above the PRG. 

1 DOE/RL-2007-31, 2008, Remedial Investigation/Feasibility Study Worl< Plan for the 200-PO-1 Groundwater 
Operable Unit, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=detail&AKey=DA07159571 . 
2 EPA/240/B-06/002, 2006, Data Quality Assessment: A Reviewer's Guide, EPA QA/G-9R, Office of Environmental 
Information, U.S. Environmental Protection Agency, Washington, D.C. Available at: http://www.epa.gov/guality/gs­
docs/g9r-final.pdf. 
3 EPA/240/8-06/003, 2006, Data Quality Assessment: Statistical Methods for Practitioners, EPA QA/G-9S, Office of 
Environmental Information, U.S. Environmental Protection Agency, Washington, D.C. Available at: 
http://www.epa.gov/guality/gs-docs/g9s-final.pdf. 
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No detections were noted in the semivolatile and volatile organic compound analyses. 

These SQLs should be considered when evaluating risk assessment uncertainty. Note that 

DOE/RL-2007-31, Appendix A, "Remedial Investigation and Characterization of the 

200-PO-1 Groundwater Operable Unit "4 indicates that when technology does not allow 

quantitation below PRG, PQL becomes the PRG. 

Precision was evaluated based on field duplicates, splits, and matrix spike (MS)/matrix 

spike duplicates (MSDs). Formal validation results indicate that 97 percent of field 

duplicates and 89 percent of splits were acceptable. Sample duplicates and MS/MSDs 

were generally acceptable. The QC results from five previous years of groundwater 

reports indicated that a much more formal evaluation of QC was documented for 2008 

than for previous years. 

With respect to precision, 97 percent of field duplicates and 89 percent of splits were 

acceptable, and the duplicates and MS/MSDs were generally acceptable for 2008. Since 

the same analysis methods and QC review by senior scientists were in place from 2004 

through 2008, similar results were predicted. With respect to groundwater analyses, 

predicting similar QC results with that of the previous four years is logical considering 

the same analytical methods and QC have been used throughout the last five years. Thus, 

no significant flaws in quality have been reported in the groundwater reports for the past 

five years. 

Most results exhibited greater than 94 percent of duplicates or MS/MSDs meeting 

30 percent relative percent difference criteria. Two analytes, dimethoate and tributyl 

phosphate, have no precision data; however, these analytes were not detected in samples. 

Tributyl phosphate was added after Appendix A of DOE/RL-2007-31 was written and 

was not detected in samples. For the remaining 45 contaminants of potential concern 

(COPCs), the precision was within limits. 

Accuracy was evaluated using MSs and laboratory control samples (LCSs) which assess 

matrix affects and laboratory process control. Formal validation results required a few 

data points to be qualified, as estimated based on low recoveries. Less than 10 

semivolatile organic compound or radiochemical results required qualification. None of 

4 DOE/RL-2007-31, 2008, Remedial Investigation/Feasibility Study Work Plan for the 200-PO-1 Groundwater 
Operable Unit, Appendix A, "Remedial Investigation and Characterization of the 200-P0-1 Groundwater Operable 
Unit," Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=detaif&AKey=DA07159571. 
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the metals' results required qualification of any kind. Fourteen of the anion results 

required qualification for low MS recovery. No data were rejected. Similar results were 

found in DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 

2008.5 

Overall accuracy assessment of the organic compounds' analyses indicated that more 

than 94 percent of the time the criteria within Appendix A of DOE/RL-2007-31 were 

met. Two COPCS, dimethoate and tributyl phosphate, were not spiked in LCS or 

MS/MSD. There were no detects on these compounds; thus, there was little effect on the 

data. 

Accuracy of the metals ' results were within the criteria required in Appendix A of 

DOE/RL-2007-31 over 98 percent of the time. The anions had lower acceptable accuracy 

rates for nitrate and sulfate. Nitrite and fluoride accuracy were typically acceptable. The 

lower accuracy should be discussed in the uncertainty section of the risk assessment for 

sulfate and nitrate. 

Completeness was evaluated by comparison of the required analyses from wells specified 

in Appendix A of DOE/RL-2007-31 which went into effect in October 2006. This DQA 

document assesses the completeness of the analytical data for samples from the 63 

characterization wells for the period from the implementation ofDOE/RL-2007-31, 

Appendix A to March 25, 2009. 

Analytical data from the Hanford Environmental Information System database for this 

timeframe were reviewed against the requirements identified in DOE/RL-2007-31 , 

Appendix A. A total of 3,392 analyses were identified to be completed on the 

63 characterization wells. The required analyses included varying types of constituents 

per well, as needed by the particular well location. A total of 2,394 analyses were 

conducted. This DQA does not assess reasons for samples not being collected or analyses 

not being conducted. On a more global basis, 175 wells were sampled from October 2004 

to March 2009 for both characterization and monitoring. 

Overall, the analytical data were found to be acceptable for decision-making purposes in 

support of the remedial investigation/feasibility study. While completeness may be an 

5 DOE/RL-2008-66, 2009, Hanford Site Groundwater Monitoring for Fiscal Year 2008, Rev.0, U.S. Department of 
Energy, Richland Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpirncontent=detail&AKey=0905131281 and 
http://www5.hanford.gov/arpir/?content=detai1&AKey=0905131282. 
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issue, there is sufficient information to be successful at decision-making activities given 

the examination of the overall trend charts, number of results per well and per analyte, 

and the multiple wells within the same area being analyzed for the same analytes. 
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1. Introduction 

This data quality assessment (DQA) report assesses laboratory data for groundwater samples obtained 
from wells in the 200-PO-1 Groundwater Operable Unit (OU) for the period from January 1, 2004, 
through March 25, 2009. 

This OU is composed of groundwater plumes that originate beneath the 200 East Area and is 
characterized by data collected from wells in both the "near-field," "far-field," and "near-river" regions. 
The near-field region consists of groundwater beneath the source areas within and adjacent to the 
200 East Area, and the down-gradient areas to the Southeast Transect (a line of guard wells located 
southeast of the 200 East Area whose purpose is to ensure that unexpected contaminants do not migrate 
out of the 200 East Area undetected). The far-field region is defined as the area of the 
200-PO- l Groundwater OU, including Southeast Transect, and extending to the Columbia River. The 
near-river region includes 12 wells closest to the Columbia River. Figure 1-1, taken from 
DOE/RL-2008-66, Hanford Site Groundwater Monitoring/or Fiscal Year 2008, shows the location of the 
200-PO- l Groundwater OU at the Hanford Site. 

Currently, two different boundary sets are used for the 200-PO-l Groundwater OU. One type of boundary 
is geographically defined; the other boundary type includes a 2,000 pCi/L (7,570 pCi/gal) isopleth for the 
groundwater tritium plume in the southeast portion of the unconfined aquifer. The tritium groundwater 
plume associated with the 200-PO- l Groundwater OU extends eastward and southward from potential 
contaminant sources in the southern portion of the 200 East Area. The geographic boundaries of the 
200-PO-l Groundwater OU are the Columbia River to the east, the 300-FF-5 Groundwater OU to the 
south, and the 200-BP-5 Groundwater OU to the north. Figure 1-2 shows these boundaries. 

The largest groundwater plumes within the 200-PO- l Groundwater OU are tritium, nitrate, and 
iodine-129 and originate in the Plutonium Uranium Extraction (PUREX) Plant area. More limited plumes 
of contamination include strontium-90 near the 216-A-36B Crib (a PUREX Crib) and technitium-99 in 
the Waste Management Area NAX. Other contaminants of potential concern (COPCs) include smaller 
plumes of arsenic, chromium, cobalt-60, cyanide, manganese, uranium, and vanadium. 

Groundwater monitoring of wells now in the 200-PO-l Groundwater OU has been conducted at least as 
far back as the year 1955. Analytical data for these samples and their associated field quality-control 
samples are maintained in the Hanford Environmental Information System (HEIS) database; the data are 
summarized in annual groundwater monitoring reports. The most recent of these reports is 
DOE/RL-2008-66. From here on, these reports are referred to as the "annual groundwater reports." 

As discussed in DOE/RL-2007-31, Remedial Investigation/Feasibility Study Work Plan for the 
200-PO-1 Groundwater Operable Unit, Appendix A, "Sampling and Analysis Plan for Remedial 
Investigation and Characterization of the 200-PO-l Groundwater Operable Unit," the historical 
groundwater monitoring data were utilized as input for DOE/RL-2007-31. 

1-1 
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1.1 Monitoring Wells Selection 

li • w 

One hundred and seventy seven wells were selected for inclusion in this DQA and are identified within 
Appendix A, Table A-1. Wells selected for sampling in DOE/RL-2007-31 included those from the 
200-PO- l Groundwater OU monitoring well network, as established in DOE/RL-2003-04, Sampling and 
Analysis Plan for 200-PO-J Groundwater Operation Unit, through a review of data associated with the 
wells and any data results exceeding preliminary remediation goals (PRGs). The monitoring well network 
also included characterization wells as described in DOE/RL-2007-31 , Appendix A. Finally, wells 
associated with TSO facilities within the 200-PO-l Groundwater OU were also added to the list of 
177 wells. 

1-3 
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1.2 Preliminary Constituents of Potential Concern (Preliminary COPCs) 

A formal evaluation was conducted as part of the data quality objective (DQO) process to develop a list of 
preliminary COPCs in the groundwater of the 200-PO-l Groundwater OU. Evaluation was modeled after 
prior COPC evaluations conducted in both the 200-ZP-l and 200-UP-l Groundwater OUs. 

The preliminary COPC list was developed in two steps. First, existing documents were examined to 
prepare a comprehensive list of radionuclides and hazardous chemicals disposed of or used in processes at 
facilities within the 200-PO-l Groundwater OU, as well as in the neighboring 200-BP-5 Groundwater OU 
and the BC Cribs and Trenches Area. A total of 339 potential contaminants were discovered. 

Second, the HEIS database was queried for the period November 1, 1988, to November 1, 2006, for 
189 wells within the 200-PO-1 Groundwater OU. The purpose of the query was to evaluate analytical 
results for the 339 potential contaminants determined in the first step, above, and an additional 
257 potential contaminants for which analytical data are recorded in the HEIS database. Each constituent 
was evaluated by number of detects that exceeded_the PRGs and then by exact date of exceedance(s) and 
particular well(s) in which exceedance(s) occurred. If subsequent analyses from the same well(s) returned 
results that were consistently below the PRGs, then the constituent(s) was removed from the COPC list; 
otherwise, the contaminant remained on the proposed list of preliminary CO PCs (PCOPCs). 

The query yielded a list of 44 PCOPCs in the following two categories: 

• Groundwater contaminants with concentrations greater than state and/or federal maximum 
contaminant levels (MCLs) 

• Potential contaminants for which no analytical data were available, and which could therefore, not be 
excluded. 

These PCOPCs were documented in SGW-34011 , Data Quality Objectives Summary Report Supporting 
the 200-PO-1 Groundwater Operable Unit, and DOE/RL-2007-31 , Appendix A. · 

The 200-PO- l Groundwater OU PCOPC list was updated in 2009 as part of the most recent 
200-PO-l Groundwater OU remedial investigation/feasibility study (RJ/FS) activities. This updated 
listing of final COPCs was developed using the most recent chemical analysis data from the 
200-PO-l Groundwater OU wells and more recent regulatory limits. Details of the process can be found 
within the 200-PO-1 OU Groundwater RI/FS report. The result was a COPC list containing 20 COPCs, 
three of which were not included in the list of 44 PCOPCs. 

This DQA includes assessment of the original 44 PCOPCs, plus the three additional COPCs added 
through the most recent analysis. 

The 47 constituents are shown in Table 1-1. Table 1-1 presents the PCOPCs, final COPCs, the original 
DQO-defined PRGs, and the practical quantitation limits (PQLs). Table 1-1 also presents notes that 
describe changes in the COPCs and PRGs since publication of Tables Al-2 and Al-4 within 
DOE/RL-2007-31, Appendix A. 

1.3 Action Levels 

Action levels are derived from readily available sources of chemical-specific applicable or relevant and 
appropriate requirements (ARARs) or risk-based PRGs developed using U.S. Environmental Protection 
Agency (EPA) health criteria and default exposure assumptions. All sources of chemical-specific ARARs 
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and PRGs for all constituents are listed in the 200-PO-1 Groundwater OU RI/FS report. The action level 
represents the lowest of the available values for each analyte evaluated. A summary level description of 
the sources of available chemical-specific ARARs and PRGs is provided in the following sections. 

1.3.1 ARAR-Based Remediation Goals 
Potential chemical-specific ARARs include concentration limits set by federal environmental regulations 
such as MCLs, secondary MCLs, and non-zero MCL goals established under the Safe Drinking Water Act 
of 1974, ambient water quality criteria established under the Clean Water Act of 1977, and Washington 
State regulations (WAC 173-340-720, "Ground Water Cleanup Standards;" WAC 173-340-730, "Surface 
Water Cleanup Standards;" and WAC 173-201A, "Water Quality Standards for Surface Waters of the 
State of Washington"). 

1.3.2 DQO-Defined Preliminary Remediation Goals 
The PRGs were originally defined through the DQO process for the 200-PO- l Groundwater OU. As 
discussed in SGW-34011, PRGs were set as the lowest value of the state and/or federal regulatory limits. 
If the background value was higher than any PRG available, the background value was used. As noted in 
DOE/RL-2007-31 , if the PQL for a given COPC was above the PRG, state regulations allow the PQL to 
become the de facto PRG for that COPC. A discussion of the selection process and the master table of 
PRGs for all constituents identified for the 200-PO-l Groundwater OU wells are detailed in SGW-3401 l. 

The PRGs appear in Appendix A ofDOE/RL-2007-31 and Table 1-l. 

Table 1-1. Target Constituents, PRGs, and PQLs in the 200-PO-1 Groundwater OU 

PRG• PQLb 

CAS Number Constituent units µg/L or pCI/L 

79-34-5 1, 1,2,2-Tetrachloroethane 2.20E-01 5 

107-06-2 1,2-Dichloroethane 4.80E-01 5 

123-91-1 1,4-Dioxane 4.00E+00 500 

75-35-4 1, 1-Dichloroethene 7.29E-02 10 

51-28-5 2,4-Dinitrophenol 3.20E+01 25 

7440-36-0 Antimony 6.40E+OO 60 and 6c 

7440-38-2 Arsenic 5.80E-02 100 and 20c 

71-43-2 Benzene 1.00E+00 5 

117-81-7 Bis(2-ethylhexyl) phthalate 6.00E+OO 10 

75-27-4 Bromodichloromethane 1.00E+00 5 

7440-43-9 Cadmium 8.00E+00 5 and 2c 

56-23-5 Carbon tetrachloride 3.40E-01 5 

7440-47-3 Chromium 2.40E+04 10 and 2c 

124-48-1 Dibromochloromethane 1.00E+OO 5 
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Table 1-1. Target Constituents, PRGs, and PQLs in the 200-PO-1 Groundwater OU 

PRG• PQLb 

CAS Number Constituent units JJQ/L or pCI/L 

60-57-1 Dieldrin 5.50E-03 0.1 

60-51-5 Dimethoate 3.00E+00 20 

16984-48-8 Fluoride 9.60E+02 500 

12587-46-1 Gross alpha 1.50E+01 3 

76-44-8 Heptachlor 2.00E-02 0.05 

1024-57-3 Heptachlor epoxide 9.60E-03 0.05 

110-54-3 Hexane 4.80E+02 5 

15046-84-1 lodine-129 1.00E+00 1 

7439-92-1 Lead 1.50E+01 50 and 5c 

7439-96-5 Manganese 5.00E+01 5 

75-09-2 Methylene chloride 5.80E+00 5 

13994-20-2 Neptunium-237 1.50E+01 1 

7440-02-0 Nickel 3.20E+02 40 

14797-55-8 Nitrate as NO3 4.43E+04 250 

14797-65-0 Nitrite as NO2 3.30E+03 250 

98-95-3 Nitrobenzene 4.00E+00 10 

87-86-5 Pentachlorophenol 1.00E+00 10 

14331-85-2 Protactinium-231 1.50E+01 

15758-45-9 Selenium-79 30 

10098-97-2 Strontium-90 8.00E+00 2 

14808-79-8 Sulfate 2.50E+05 500 

14133-76-7 Technetium-99 9.00E+02 15 

127-18-4 T etrach loroethene 8.10E-02 5 

7440-28-0 Thallium 1.12E+00 50 and 5c 

126-73-8 Tributyl Phosphate 1.6;2E+01 100 

79-01-6 Trichloroethane 4.92E-01 5 

10028-17-8 Tritium 2.00E+04 400 

7440-61-1 Uranium 4.80E+01 0.08 
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Table 1-1. Target Constituents, PRGs, and PQLs in the 200-PO-1 Groundwater OU 

PRG• PQLb 

CAS Number Constituent units pg/L or pCI/L 

13966-29-5 Uranium-234 2.00E+01 1 

U-238 Uranium-238 2.00E+01 1 

7440-62-2 Vanadium 1.12E+02 25 

75-01-4 Vinyl chloride 2.90E-02 10 

7440-66-6 Zinc 4.80E+03 10 

Notes: 

SGW-34011 , Data Quality Objectives Summary Report Supporting the 200-PO-1 Groundwater Operable Unit 

a. PRGs identified through the 200-PO-1 Groundwater OU DQO process (SGW-34011 ). 

b. When two PQL values are shown, the second value is applicable to trace ICP analyses. 

c. Lower POL based on trace ICP-MS. 

CAS = Chemical Abstracts Service 

ICP = inductively coupled plasma 

ICP-MS = inductively coupled plasma mass spectrometer 
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2. Purpose 

The purpose of this DQA is to accomplish .the following. 

• Evaluate the quality of data collected to support RI/FS activities for the 200-PO-1 Groundwater OU 
against quality criteria found in Appendix A of DOE/RL-2007-31 . 

• Ensure data are of sufficient pedigree to provide an appropriate description of site conditions. 

• Specifically assess the usability of the data set for 200-PO-l Groundwater OU RI/FS related activities 
including risk assessment and remedial alternative evaluation. 
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3. Scope 

The DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated 
by the DQO process. 

The DQA process involves the scientific evaluation of sampling and laboratory analysis performed in 
accordance with a sampling and analysis plan (SAP) to achieve stated DQOs. This DQA was applied to 
chemical and radionuclide analysis of the 200-PO-l Groundwater OU. Data were assessed against 
requirements identified in DOE/RL-2003-04 and Appendix A ofDOE/RL-2007-31. This DQA was 
performed in general accordance with concepts provided in EP A/240/B-06/002, Data Quality 
Assessment: A Reviewer 's Guide, and EP A/240/8-06/003, Data Quality Assessment: Statistical Methods 
for Practitioners, and the applicable internal DQA procedure. Activities described in this procedure fall 
into three general categories: data verification, data validation, and data usability assessment. 

• Data verification is the process of evaluating the completeness, correctness, and 
conformance/compliance of a specific data set against the method, procedural, or contractual 
requirements. Data verification includes confirmation that the specified sampling and analytical 
requirements have been completed. This includes verification that the number, type and location of all 
samples identified in the SAP have been collected and that all required measurements and analyses 
were performed. 

• Data validation is an analyte- and sample-specific process that extends the evaluation of data beyond 
method, procedural, or contractual compliance (i.e., data verification) to determine the analytical 
quality of a specific data set. Data validation includes a determination, where possible, of the reasons 
for any failure to meet method, procedural, or contractual requirements, and an evaluation of the 
impact of such failure on the overall data set. Data validation includes confirmation that the particular 
requirements for a specific intended use are fulfilled. This requires understanding of the applicable 
DQOs associated with the data collection. If there is no DQO summary report available, then, 
typically, all specific requirements are identified in the SAP. This includes review of sampling and 
laboratory reports to confirm that the appropriate methods, procedures, and contract requirements 
have been met. Typically, a specified percentage of the project data are subjected to third-party 
independent validation. The scope of this validation task is specified through the subcontract scope of 
work. If there is no independent validation report, then the necessary validation components must be 
included in the scope of the DQA and included in the DQA final report. 

• Data usability assessment is a determination of the adequacy of data to support a particular 
environmental decision and is based upon verification and validation results. The assessment relates 
to the adequacy of data to support a specific and defined data need. The data usability step involves 
assessing whether process execution and resulting data meet project quality objectives. 

A total of 177 200-PO-1 Groundwater OU wells were included in this DQA, including wells in the 
near-field, far-field and near-river regions. The well selection process is described in the 
200-PO-1 Groundwater OU RI/FS report. A list of the 177 wells is included within Appendix A 
(Table A-1 ). Five years of monitoring data, from January 1, 2004 through March 21, 2009 represented the 
DQA data domain. 

Applicable quality assurance (QA) and quality control (QC) requirements of the site-wide groundwater 
monitoring program were provided in HNF-20635, Soil & Groundwater Remediation Project Quality 
Assurance Project Plan (GRP-QA-001). 

3-1 



SGW-41557, REV.O 

The following data types are discussed in detail in DOE/RL-2007-31, but are not included in this DQA: 

• Aquifer testing 

• Dense nonaqueous phase liquid investigations 

• Depth discrete samples 

• Microscopic and geochemical 

• Modeling input parameters. 
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4. Data Verification 

This section describes data verification activities, including identification of project objectives and 
requirements and evaluating the complete implementation of the identified sampling design. 

4.1 Project Objectives 

The primary project objectives for data discussed in this DQA report are to support the 
200-PO-1 Groundwater OU RI/FS by refining the preliminary site conceptual model, supporting an 
evaluation of risk, and guiding evaluation of remedial alternatives. To ensure that this purpose would be 
met, DQOs and associated QC criteria were developed. The EPA, Washington State Department of 
Ecology, and U.S. Department of Energy (DOE), Richland Operations Office personnel participated in a 
DQO process for the 200-PO- l Groundwater OU and generally concurred with the results. 

Development of the DQOs is discussed in Appendix A of DOE/RL-2007-31 and SGW-34011. Although 
the DQA is based on EPA guidelines, the actual decision tests for this project are specific to the 
200-PO-1 Groundwater OU, as specified in SGW-34011 and DOE/RL-2007-31. 

This section of the DQA summarizes the DQOs and resulting sample design. 

4.1.1 Statement of Problem 
The primary objectives of the DQO process for the 200-PO- l Groundwater OU were to determine the 
environmental measurements necessary to refine the preliminary conceptual site model, support an 
evaluation of risk, and support evaluation of remedial alternatives. 

The primary question to be resolved was whether groundwater well data was sufficient quality to be used 
in the RI/FS decision-making process. Within this larger question are additional concerns for QC 
demonstrations, sufficiency of data, quantity and circumstances of outliers, and data trends. The data set 
that addresses this question consists of analytical data for the 47 COPCs from 177 groundwater wells, as 
described earlier. The COPCs are provided in Table 1- l. 

4.1.2 Decision Rules 
A key output of the DQO process is a set of"decision rules." Decision rules define how data will be 
applied to guide and justify key project decisions. This process identifies COPCs and the associated 
action levels, the decisions to be made in the project, the principal questions that must be answered to 
make those decisions, and the data and analytical requirements needed to answer the questions. Decision 
rules are generally "IF . .. THEN" statements indicating what action will be taken when a prescribed 
condition is met. Decision rules incorporate the parameters of interest ( e.g., COPCs), scale of the decision 
(e.g., geographic area), action level (e.g., COPC concentration), and consequences that could result from 
the decision. Decision rules developed in the DQO processes for the 200-PO-l Groundwater OU are 
given in Table 4-1. 
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Table 4-1 . Decision Rules for each Decision Statement 

Dec:lalon Varlabi. 
Rule Altematlve Action Att.malive Action 

Number P-lalion Paramewr Sample Statistic Attributa Unit of lleaaure Unit or Scale of Declalon Making Ralatlonahip Action Level Number1 Relationship Number2 

If additional data are required to As determined by representative Of COPCs' concentration For specific groundwater COPC Are not Operational requirements of Obtain additional data or Choose remedial 
chooae a final remedial action values. and/or strata characteristics plume within geographic available for the final remedial action through treatability action alternative . 
alternative. in µg/L or pCi/L or other boundartes• over the next 1-3 years. comparison. alternatives. tests or other means 

appropriate units. as appropriate. 

2 If characterization data (e.g., As estimated by spatially defined Of COPCs' concentration For groundwater within geographic Are Based on professional Do not gather or Gather additional 
geophysical) define three analytical results in groundwater. and/or strata characteristics boundaries• over next 0-3 years. adequately judgment of DOE, regulators additional data. data. 
dimensional distribution of in the appropriate units. knownb. and contractor staff. 
COPCs. 

3 If saturated zone model input. As estimated by representative Of modeling input parameters For soi l and groundwater within Are Based on professional Do note gather or Gather additional 
values. measured in appropriate geographic boundaries' over ne><I adequately judgment of DOE, regulators additional data. data. 

units. 0·3 years. known°. and contractor staff. 

4 If total number of groundwater As estimated by spatially defined Of COPCs in appropriate For groundwater within geographic Are Based on professional Do not gather or Gather additional 
wells define horizontal and analytical result& in groundwater. units. boundaries• over next 0-3 years. adequately judgment of DOE, regulators additional data. data. 
vertical distribution of COPCs in knownb. and contractor staff. 
groundwater. 

5 If additional data are required to As determined by representative Of COPCs' concentration For specific groundwater COPC Are not Operational requirements of Obtain additional data or Choose remedial 
make a phased remedial values. and/or strata characteristics plume within geographic available for final remedial action through treatability action. 
decision. in the appropriate units. boundaries' over next 1-3 years. comparisonb. alternatives. tests or other means 

as appropriate. 

6 If additional data are needed to As estimated by measurement or Of COPCs in pCi/L or ~g/L. For groundwater within geographic Is>. Preliminary remediation Monitor and/or or Conduct only long 
evaluate Mura risk level in modeling and approved risk boundaries' ovar naxt 0-3 years. goals. remediate. term monitoring. 
groundwater. assessment procedures. 

7 If additional data are needed to As ealirnated by analytical Of COPCs in pCi/L or µg/L . For specific groundwater COPC Are>. The established RAOs Continue to implement or Cease remediation. 
redefine end states. measurements. plume within geographic boundaries remedial alternative. 

over next 3+ years. 

8 If additional data are needed to As estimated by representative Of the modeling input For groundwater within geographic Are Based on professional Do not gather or Gather additional 
provide adequate groundwater values. parameters measured in boundaries' over next 0-3 years. adequately judgment of DOE, regulators additional data. data . 
table contour reao/ution. appropriate units. knownD. and contractor staff. 

9 If well location and sampling As determined by existing well In 200.P0-1 Groundwater For specific groundwater Are>. Minimum required by Pacific Use existing wells to or Install additional 
frequencies are adequate. network. OU. contaminant plume within Northwest National monitor remedial monitoring wells and 

geographic boundaries' over ne><t Laboratory's geostatistical action . increase sampling 
0-3 years. model. frequency. 

10 If transport modeling is supported As ealimated by representative Of modeling input parameters For soil and groundwater within Are Based on professional Do not gather or Gather additional 
by accurate knowledge of flow values. measured in appropriate geographic boundaries' over ne><t adequately judgment of DOE, regulators additional data. data . 
paths. units. 0-3 years. knovm 0

. and contractor staff. 

11 If COPCs measured at source As estimated by measurement or Of CO PCs in pCi/L or ~g/L. For groundwater within geographic Are> . PRGs Increase sam piing or Conduct only long 
sites ensure timely warning of modeling and approved risk boundaries' over next 0-3 years. frequency, monitor term monitoring. 
emerging threats. asseasment proceduras. and/or remediate. 

12 If additional data are needed to As estimated by representative Of COPCs estimated in pCi/L In groundwater within the Are reliably Based on professional Do not gather or Gather additional 
evaluate potential risks to aquatic values from historical analytical or other appropliate units. geographic boundaries• over next knownb. judgment of DOE, regulators additional data. data. 
ecology. and proceas data or through 0-3 years. and contractor staff. 

modeling source terms. 

a. Geographic boundaries are defined in SGW-41557, Table 4-2 and consist of the near-field, far-field, and near-river region groundwater beneath the 200-P0-1 Groundwater OU (SGW-41557, Figura 1-2). 

b. Decisions require consideration of multiple inputs and professional judgment. There is no quantitative measurement level for a statistical comparison. 
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4.1.3 Uncertainty Limits 
Allowable tolerances for analytical and sampling error were developed during the DQO process. These 
address the potential site remediation requirements and goals and set preliminary action levels for the 
remediation project. 

Appendix A of DOE/RL-2007-31 _ provides the precision and accuracy limits and specifies the PRGs, as 
well as the PQLs. In general, both the precision and accuracy limits are set at ±30 percent. For organic 
constituents, the precision is set as ±30 percent and accuracy is set as 50-150 percent. The PQLs are 
within the range of normal laboratory practice, but may be above the regulatory limits. Table 4-2 provides 
a summary of the performance criteria for the COPCs. Table 1-1 shows the regulatory PRG and 
laboratory PQL requirements for the 200-PO-l Groundwater OU data. 

Table 4-2. Summary of Performance Requirements 

Precision Accuracy 
Analysis Type Methods* (Percent) (Percent) 

Organic Compounds SW-846 8260, 8270, 8081 ±30 50 through 150 

Inorganic Compounds SW-846 6010/6020, EPA Method 300 ±30 70 through 130 

Radiochemistry Radiochemistry methods ±30 70 through 130 

Notes: 

* For four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods, Third Edition; Final Update IV-8. For EPA Method 300.0, see EPA/600/4-79/020, Methods for 
Chemical Analysis of Water and Wastes. 

4.2 Sampling Design 

This section summarizes the sampling design described in DOE/RL-2007-31, Appendix A. At the time of 
this DQO, the entire scope of Appendix A within DOE/RL-2007-31 had not been completed. 

4.2.1 Sampling Requirements for Characterization Samples 
The 200-PO-l Groundwater OU characterization sampling design supports the 200-PO-l Groundwater 
OU RI/FS process by enhancing the ongoing monitoring activities, described in DOE/RL-2003-04, for 
existing wells and installing new wells and aquifer tubes at additional locations. 

Appendix A ofDOE/RL-2007-31 addresses the requirements for sampling methods, sample handling and 
custody, analytical methods, and field QC. Sample preservation, container, and holding time requirements 
for chemical and radiochemical constituents are summarized in Appendix A of DOE/RL-2007-31 and are 
consistent with nationally recognized standards of the EPA and Washington State Department of Ecology. 

4.2.2 Characterization Samples 
A sampling and analysis schedule is provided in DOE/RL-2003-04. In general, samples were obtained 
near the top of the unconfined aquifer. The annual groundwater reports provide a general discussion of 
the overall sampling activities. 
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4.2.3 Sampling Requirements for QC Samples 
DOE/RL-2003-04 and Appendix A of DOE/RL-2007-31 summarizes the QC samples to be taken in the 
field. Both SAPs (DOE/RL-2003-04 and DOE/RL-2007-31, Appendix A) require one field duplicate be 
obtained for every 20 well trips, one field transfer blank (FTB) be collected each day that samples are 
collected for volatile organic analysis (VOA), and one equipment blank be collected for every 10 trips to 
a well. Equipment blank requirement is not applicable if the sampling equipment is disposable or 
dedicated to the particular well. DOE/RL-2003-04 also requires a full trip blank (TB) be collected for 
every 20 well trips. Table 4-3 summarizes the field QC requirements. 

Table 4-3. Field QC Requirements 

Sample Type 

Duplicate 

Equipment rinsate 

FTB 

Frequency 

5 percent (1 sample in 20) 

One per 10 well trips 

One per day well trips when volatile 
organic compounds are samples 

Purpose 

To check precision of the laboratory analyses 

To check effectiveness of the decontamination 
process, not applicable if dedicated or 
disposable equipment is used 

To check for contamination during transport 

Definitions and frequency are based on Appendix A of DOE/RL-2007-31 and are consistent with 
DOE/RL-2003-04. Note that data obtained from HEIS included field QC codes for TBs and FTBs, which 
are used for monitoring potential contamination in volatile organic compounds (VOCs). Within this 
DQA, TB and FTB results were pooled. 

4.3 Implementation of the Sample Design 

Appendix A of DOE/RL-2007-3 l identified that 63 of the total number of wells ( 177) associated with this 
data assessment are characteriz.ation wells. This DQA addresses these wells with respect to the sampling 
design. 

The SAP was implemented as documented by Appendix A ofDOE/RL-2007-31 and DOE/RL-2003-04, 
as applicable, and as evidenced by a review of the annual groundwater monitoring reports, a completeness 
assessment, and an evaluation of the application of the field QC. 

A review was conducted of the annual groundwater reports from 2004 through 2008 (PNNL-15070, 
Hanford Site Groundwater Monitoring/or Fiscal Year 2004; PNNL-15670, Hanford Site Groundwater 
Monitoring/or Fiscal Year 2005; PNNL-16346, Hanford Site Groundwater Monitoring/or Fiscal 
Year 2006; DOE/RL-2008-01, Hanford Site Groundwater Monitoring/or Fiscal Year 2007; and 
DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 2008). The annual groundwater 
reports provide a detailed discussion of the sampling and analysis activities, as well as any divergences 
from the SAPs (DOE/RL-2007-31 , Appendix A and DOE/RL-2003-04). 

Two wells of the 177 selected wells have no samples or data associated with them. These two wells, 
299-E4-3 and 299-E25-236, are both located in the near-field. Table 4-4 summarizes the wells in the 
design and the analyses specified in the SAPs (DOE/RL-2007-31, Appendix A and DOE/RL-2003-04) 
versus the actual results. 
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Table 4-4. Samples by Field Activity 
Region 

Design Element Near-Field Far-Field Near-River 

Wells 67 98 12 

Wells sampled 65 98 12 

Samples per SAPs' requirements* 503 988 272 

Samples collected 141 488 136 

Inorganic compound results per SAPs' requirements* 89 214 48 

Inorganic compound results collected 31 107 24 

Organic compound results per SAPs' requirements* 163 524 146 

Organic compound results collected 38 262 73 

Radionuclide results per SAPs' requirements* 133 250 78 

Radionuclide results collected 37 119 39 

Notes: 

* Requirements taken from DOE/RL-2007-31, Remedial Investigation/Feasibility Study Work Plan for the 
200-PO-1 Groundwater Operable Unit, Appendix A, "Remedial Investigation and Characterization of the 
200-PO-1 Groundwater Operable Unit,"and DOE/RL-2003-04, Sampling and Analysis Plan for 
200-PO-1 Groundwater Operation Unit. 

4.3.1 Annual Groundwater Reports 

Totals 

177 

175 

1763 

765 

351 

162 

833 

373 

461 

195 

The annual groundwater reports identify only minor issues with respect to sampling events, none of 
which would compromise the data integrity. The annual groundwater reports are discussed in more detail 
in Section 5.3.2. 

4.3.2 Completeness 
Appendix A of DOE/RL-2007-31 went into effect in October 2006. This DQA document assesses the 
completeness of the analytical data for samples from the 63 characterization wells for the period from the 
implementation ofDOE/RL-2007-31 , Appendix A to the DQA initiation point, March 25, 2009. 

Analytical data from the HEIS database for this timeframe were reviewed against the requirements of 
DOE/RL-2007-31, Appendix A. A total of3 ,392 analyses were identified to be completed on the 
63 characterization wells. Required analyses include varying types of constituents per well, as needed by 
the particular well location. A total of 2,394 analyses were conducted. On a more global basis, 17 5 wells 
were sampled form October 2004 to March 2009 for both characterization and monitoring. 

The sampling design within Appendix A of DOE/RL-2007-31 was not fully implemented. The number of 
analyses completed relative to the number called for in Appendix A of DOE/RL-2007-31 may represent 
an uncertainty associated with temporal or spatial representativeness of the collected data set. 
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4.3.3 Comparability 
The overall data set includes analyses from October 2004 to March 2009. While data were collected 
under two SAPS (DOE/RL-2007-31, Appendix A and DOE/RL-2003-04), the testing specified and used 
the SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final 

Update IV-B, based methods along with current radiochemical methods. All these methods have been 
specified on a site-wide basis for work at Hanford for more than 10 years. Therefore, the data should be 
compatible and comparable over time. 

4.3.4 Field QC 
Number of field QC samples collected is consistent with, and in most cases exceeds, the number required 
to be collected as described in DOE/RL-2007-31 , Appendix A. Number of field duplicates exceeds the 
5 percent frequency and number of blanks exceeds the blanks frequency. Further discussion on the field 
QC is provided in Section 5.4. 
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5. Data Validation 

This section describes data validation activities, including formal validation, data-set review, development 
and evaluation of data trend charts, evaluation of field and laboratory QC data, and evaluation of annual 
groundwater monitoring reports. 

5.1 Review Data Quality 

The Groundwater Project generated 29,447 distinct analytical results representing 175 of the 177 target 
200-PO-l Groundwater OU wells from January 1, 2004, to March 25, 2009. Two wells, 299-E-3 and 
299-E25-236, were not sampled. 

As required by Appendix A of DOE/RL-2007-31, the analytical data were evaluated in accordance with 
EPA guidance EP A/240/B-06/002 and EP A/240/B-06/003 to ensure that QA project objectives were 
achieved. This evaluation consisted of the following activities: 

• Formal validation of 5 percent of a randomly selected segment of data (from October 1, 2006 to 
March 25, 2009) 

• Supplemental data evaluation including 

- Review of detection limits against SAP (DOE/RL-2007-31 , Appendix A) requirements and 
applicable regulatory thresholds 

- Completeness of data set against SAP (DOE/RL-2007-31, Appendix A) requirements 

- Review of trend chart for outliers, trends, and anomalies 

- Review of annual groundwater monitoring reports for overall groundwater QC performance 
potentially related to the 200-PO- l Groundwater OU data 

• Evaluation of field QC sample data 

• Evaluation of laboratory QC data. 

Results of these activities are summarized in the following sections. 

5.2 Formal Data Validation 

A third-party independent data validation was performed by Environmental Quality Management, Inc. of 
Richland, Washington. Appendix A of DOE/RL-2007-31 identified the quantity and level of data 
validation to be completed for the 200-PO-l Groundwater OU analytical data and provides the details for 
this requirement. Based on a per-method survey of the analytical results, at least 5 percent of 
characterization data by method was selected for samples analyzed between October 1, 2006, and 
March 25, 2009, and validated to a Level C per HNF-20433, Data Validation Procedure/or Chemical 
Analyses, and HNF-20434, Data Validation Procedure/or Radiochemical Analyses. Validation data 
selected were taken from this subset of the complete data set because the results represent samples 
generated subsequent to Appendix A of DOE/RL-2007-31; thus, the sampling performed conformed with 
DOE/RL-2007-31. 

Majority of data did not require qualification. Qualifiers, as identified in Table 5-1, were applied to the 
analytical results, based on method blank contamination, low accuracy sample and compound recoveries, 
and high relative percent differences (RPDs). Less than 10 semivolatile organic compound (SVOC) or 
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radiochemical results required qualification. None of the metals ' results required qualification of any 
kind. Fourteen of the anion results required qualification for low matrix spike (MS) recovery. No data 
were rejected. All identified data validation flags have been applied in the HEIS database. 

Laboratory 
Qualifier 

Table 5-1. Laboratory Qualifier Codes and Their Translations 

Code Translation 

A ORGANICS - Valid for tentatively identified compounds (TICs} only: The TIC is a suspected 
aldol-condensation product. 

B INORGANICS and WETCHEM - Analyte was detected at a value less than the contract required 
detection limit (RDL), but greater than or equal to the instrument detection limit (IDL)/method 
detection limit (MDL) (as appropriate). 

C 

D 

E 

J 

M 

N 

p 

a 

s 

u 

ORGANICS - Analyte was detected in both the associated QC blank and in the sample. 

RADIONUCLIDES - Associated QC sample blank has a result ~ 2 times the minimum detectable 
activity (MDA) and, after corrections, result is ~ MDA for this sample. 

INORGANICS/WETCHEM -Analyte was detected in both the sample and the associated QC blank, 
and the sample concentration was s 5 times the blank concentration. 

ORGANICS (PESTICIDE only) - Identification of a pesticide confirmed by gas chromatograph/mass 
spectrometer (GC/MS). 

All - Analyte was reported at a secondary dilution factor (OF), typically OF > 1 (i.e. , the primary 
preparation required dilution to either bring analyte within calibration range or to minimize 
interference). Required for ORGANICS/WETCHEM if sample was diluted. 

INORGANICS - Reported value is estimated because of interference. 

ORGANICS - Concentration exceeds calibration range of the GC/MS. 

ORGANICS - Estimated value; (1) constituent detected at a level less than the RDL or practical 
quantitation limit {PQL) and greater than or equal to the MDL, (2) estimated concentration for TICs. 

INORGANICS - Duplicate precision criteria not met. 

All (except GC/MS based analysis)- Spike and/or spike duplicate sample recovery is outside 
control limits. 

ORGANICS {GC/MS only) - Presumptive evidence of compound based on mass spectral library 
search. 

ORGANICS (Polychlorinated biphenyl [PCB only)) - Aroclor target analyte with greater than 
25 percent difference between column analyses. 

ORGANICS (Dioxins only) - Estimated maximum concentration. Used if one of the qualitative 
identification criteria is not met (e.g., C1 isotopic ratios outside theoretical range.) 

INORGANICS - Reported value determined by the Method of Standard Additions (MSA). 

ALL - Analyzed for, but not detected above limiting criteria. limiting criteria may be any of the 
following: value reported < O; value reported < counting error; value reported < total analytical error; 
value_rptd s contract MDUIDUMDA/PQL. 

Note - When another qualifier accompanies a "U" qualifier, the result is always considered 
non-detected. Qualifier combinations "UJ" and "UL" indicate that the result was non-detected, but 
the detection limit {i.e., value reported in the VALUE_RPTD or MIN_DETECTABLE_ACTIVITY (rad 
analysis only] fields) was estimated. 
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Table 5-1. Laboratory Qualifier Codes and Their Translations 

Laboratory 
Qualifier 

Code Translation 

W INORGANICS - Post-digestion spike recovery for GFAA out of control limit. Sample 
absorbency< 50 percent of spike absorbency. 

X ALL - The result-specific translation of this qualifier code is provided in the hardcopy data report 
and/or case narrative. Additional result-specific translation information may also be found in the 
RESULT COMMENT field for this record. 

Y Same as X if more than one flag is required. 

Z Same as X and Y if more than two flags are required. 

OF = dilution factor MSA = Method of Standard Additions 

GC/MS = gas chromatograph/mass spectrometer ORGANICS= organic compound(s) 

GFAA ;:: Graphite Furnace Atomic Absorption PCB = Polychlorinated biphenyl 

IDL = instrument detection limit PQL = practical quantitation limit 

INORGANICS = inorganic compound(s) RDL = required detection limit 

MDA = minimum detectable activity TIC = tentatively identified compound 

MDL = method detection limit WETCHEM = wet chemistry 

A detailed summary of the validation outcome follows. 

5.2.1 Sample Holding Times 
There were no missed holding times for any of the CO PCs. 

5.2.2 Method Blanks 
One method blank had a detect for bis(2-ethylhexyl)phthalate that led to qualifying one sample result as a 
non-detect. This result was flagged "U" in HEIS. All other method blank results were acceptable. 

5.2.3 Field Rinsate Blanks or Equipment Blanks 
Overall, the field rinsate or equipment blanks were acceptable. The FTBs were collected and analyzed for 
VOCs. One transfer blank was associated with two well samples. Small quantities of methylene chloride 
were detected in each of the well samples; however, methylene chloride is a common laboratory 
contaminant. Positive detections are likely due to trace laboratory contamination as indicated by similar 
concentration levels seen in the samples, as well as the blanks. 

5.2.4 Accuracy 
Overall, accuracy in the validated data set was very good. Twenty-two pesticide analyses were qualified 
as estimated due to low surrogate recoveries. Four SVOCs were qualified as estimated due to low MS, 
MS duplicate (MSD), and/or laboratory control sample (LCS) recoveries. Nitrite was qualified in one 
sample delivery group due to low MS recoveries. Selenium-79 results were qualified because there was 
no LCS analyzed with the samples. All other accuracy elements met acceptance criteria. 
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5.2.5 Precision 
Overall, precision was very good. Five VOC results were qualified due to high MS/MSD and LCS/LCS 
duplicate (LCSD) RPDs. Two gross alpha results were qualified due to a high laboratory duplicate RPD. 
All other analytes met the precision acceptance criteria. 

5.2.6 Detection Limits 
Detection limits were greater than the required detection limits (RDLs) for most metals and a couple of 
SVOCs. Three pesticide detection limits exceeded the RDLs due to reduced sample volume. Detection 
limit for 1,4-dioxane exceeded the RDL in one sample delivery group (SDG). Selenium-79 detection 
limits were greater than the RDL in one SDG. All other radiochemical detection limits were less than the 
RDL. All anion detection limits were also less than the RDL. 

5.2.7 Completeness 
All data packages validated had completeness percentages of I 00 percent. 

5.3 Supplementary Data Evaluation 

This section covers the assessment of the full data set, with all 177 wells. This section consists of 
performing trend analysis on the analytical data, review of Hanford Site annual groundwater reports, and 
assessment of analytical result reporting levels. 

5.3.1 Trend Analysis 
Trend plots can graphically present the monitoring results ofrepeatedly sampling a given well over time. 
Therefore, trend analysis becomes an important part of reviewing and assessing whether data are 
consistent with the expected behavior of a COPC within known site conditions. 

Trend charts for each well for each constituent were reviewed to assess analytical trends and potential 
anomalies which would require additional consideration. Through the years, as data sets have been 
reported for Hanford, trend charts have been reviewed extensively and investigations have resolved data 
issues. Review of 200-PO-l Groundwater OU trending data did not determine any anomalies that would 
require additional investigation. 

In select analyses, the PQL is above the PRG. For queries presented in this DQA, the original PRGs are 
used. The risk assessment will determine and conclude whether the data reported as non-detects above the 
PRG present significant risk. 

• Antimony results are assumed to be greater than PRG values, in spite of being reported as 
non-detects. The analytical method historically used did not provide a detection level as low as the 
6 µg/L PRG requirement. The analytical method was changed recently and future analytical results, 
both non-detects and any detects, will be closer to the PRG. 

• Organic analyses are usually non-detects, but above PRG levels; this is a function of the analytical 
method and groundwater matrix. 

Appendix B, "Trend Chart Assessment Summary," provides highlights of the trend chart assessment. 
Appendix B does not include the numerous observations associated with antimony and organic 
compounds which are summarized in the bullets above. The middle columns of Table B-1 list those 
constituents found to be greater than their respective PRGs. Reviewing the trend charts revealed a certain 
number of sampling events having a higher than usual constituent concentration. This revelation is noted 
in Table B-1 within the "Anomalies/Comments" column with the constituent name followed by the 
year(s) of the excursion(s) in parentheses. 
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5.3.2 Groundwater Reports Review 
The Groundwater Project collects samples annually to address characterization and monitoring 
requirements, as needed, to address the needs for the various compliance programs at the Hanford Site 
(i.e., Resource Conservation and Recovery Act of 1976 [RCRA], Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, Atomic Energy Act of 1954). Results from the 
analyses of these samples are evaluated and compiled into an annual Hanford Site Groundwater 
Monitoring Report. The 2004 through 2008 annual groundwater reports are PNNL-15070, PNNL-15670, 
PNNL-16346, DOE/RL-2008-01, and DOE/RL-2008-66, respectively. The Hanford Site Groundwater 
Monitoring Report includes an appendix that provides an overview of the QA/QC information generated 
to support these programs. Table 5-3 summarizes the QA/QC results for groundwater monitoring over the 
time period considered in this DQA report. Results are not provided for all QA/QC parameters for all 
years due to the variations in how the data are compiled in each annual report. Citations are provided for 
each annual report for readers who wish to review the details for a specific year. 

The 200-PO-l Groundwater OU data set is a subset of the complete Hanford Site groundwater data set. 
Reviewing QC evaluations of the larger Hanford Site data set is useful as strengths and deficiencies may 
relate to similar conditions of the 200-PO- l Groundwater OU subset. In general, the field and laboratory 
QC.performance is similar for the 200-PO-1 Groundwater OU data set and the overall Hanford Site data 
set (see Table 5-1). 

The following discussion presents an overview of the QA/QC program performed for site-wide data 
collected to support the groundwater program for fiscal year (FY) 2008. These results are considered 
representative of the information that has been generated specifically for the 200-PO-l Groundwater OU. 

Table 5-3. QA/QC Results for Groundwater Monitoring (January 1, 2004 through December 31, 2008) 

Reporting Year 

QA/QC Results for Groundwater Monitoring FY 20048 FY 2005b FY2006c FY 200-f FY 2ooa• 

Groundwater Data (Percent Complete) 87 85 93 97 94 

Results of National Perfonnance Evaluation Studies 95 98 
(Percent of Acceptable Results) 

Field Blanks (Percent of Acceptable Results) 97 97 96 97 96 

Field Duplicate (Percent of Acceptable Results) 99 98 98 98 97 
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Table 5-3. QA/QC Results for Groundwater Monitoring (January 1, 2004 through December 31, 2008) 

Reporting Year 

QA/QC Results for Groundwater Monitoring FY 20048 FY 2005b FY2006c FY 200-rt FY 2oos• 

Field Split sample(Percent of Acceptable Results) 89 

Holding Times Met (Percent of Non-radiological 95 97 95 96 99 
Samples) 

Blind Standards (Percent Acceptable) 90 83 85 88 90 

Laboratory QC Results within Acceptance Limits 97 
(Combined Percent) 

Laboratory Method Blanks (Percent) 98 

LCSs (Percent) 99 

Laboratory MS/MS Duplicates (Percent) 96 

Laboratory Surrogates (Percent) 99 

Requests for Data Review of Analytical Results 919 611 1,470 1,677 

a. PNNL-15070, Hanford Site Groundwater Monitoring for Fiscal Year 2004 

b. PNNL-15670, Hanford Site Groundwater Monitoring for Fiscal Year 2005 

c. PNNL-16346, Hanford Site Groundwater Monitoring for Fiscal Year 2006 

d. DOE/RL-2008-01, Hanford Site Groundwater Monitoring for Fiscal Year 2007 

e. DOE/RL-2008-66, Hanford Site Groundwater Monitoring for Fiscal Year 2008 

5.3.2.1 FY 2008 Annual Report Review 
Hanford Site groundwater sample locations are monitored under the Groundwater Remediation Project to 
meet the needs of various compliance programs. The program included the following sampling activities 
in FY 2008 associated with the 200-PO-l Groundwater OU: 

• Characterization and monitoring of 92 wells 

• Wells associated with eight RCRA regulated units: Integrated Disposal Facility, PUREX Cribs, 
Waste Management Area A/AX, 216-A-29 Ditch, 216-B-3 Pond, Treated Effluent Disposal Facility, 
and Nonradioactive Dangerous Waste Landfill 

• Solid Waste Landfill 

• Water supply wells for the 400 Area. 

5.3.2.2 FY FY 2008 Proficiency Testing Program Studies 
Laboratory analysis for the Groundwater Project is split among the Waste Sampling and Characterization 
Facility (WSCF) (an onsite laboratory), TestAmerica (TA), Eberline Analytical Corporation (Eberline), 
and Lionville Laboratory, Inc. (LVLI). Analytical services have been transitioning to WSCF in recent 
years, to the extent that this facility performed 80 percent of analytical services for FY 2008. 

The Interlab RadChem Proficiency Testing Program evaluates the performance of laboratories in 
analyzing selected radionuclides. The program provides blind standards that contain specific amounts of 
one or more radionuclides in a water matrix. Analyses results are submitted for comparison with known 
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values and results from other laboratories. When results are not acceptable, the laboratory may order a 
QuiK™Response6 sample to verify successful corrective action. 

• In FY 2008, TA-St. Louis (TASL) participated in study RAD-71 analyzing a total of 16 constituents; 
unacceptable results were reported for cobalt-60 and gross alpha. TA-Richland (TARL) participated 
in RAD-72 and analyzed 14 constituents; all results were acceptable. 

• WSCF participated in RAD-72 and Quik™Response Study 022808A. WSCF performed poorly on 
RAD-72, adequately quantifying three out of seven constituents. Acceptable results were achieved on 
Quik™Response samples. 

• Eberline participated in two studies (RAD-72 and RAD-74) and analyzed a total of 28 constituents; 
strontium-89 and radium-228 results were unacceptable. 

5.3.2.3 FY 2008 Double-Blind Studies 
Double-blind standards provide a measure of both inter- and intra-laboratory precision and accuracy. The 
studies also help groundwater staff troubleshoot analytical problems identified through data reviews and 
QC evaluations. The approach may also be used to confirm the adequacy of corrective actions to resolve 
analytical problems. Double-blind QC samples were forwarded to TARL, T ASL, WSCF, Eberline, and 
LVLI. 

• T ARL and TASL had a 93 percent acceptable rate. 

• WSCF improved to 91 percent from 79 percent in FY 2007. 

• All results from Eberline were within acceptance limits. 

• L VLI had a 69 percent acceptable rate. 

In FY 2008, 90 percent of blind spike determinations were acceptable, slightly higher than the 88 percent 
in FY 2007. 

5.3.2.4 FY 2008 Lab QA/QC 
All the analytical laboratories maintain internal QA/QC programs that generate data on analytical 
performance by looking at method blanks, LCSs, MSs and MSDs, and surrogates. This information 
provides a means to assess laboratory performance and the suitability of a method for a particular sample 
matrix. Approximately 97 percent of the combined laboratory QC results for FY 2008 were within the 
acceptance limits, indicating that the analyses were in control, and that reliable data were generated. A 
high percentage of WSCF results were acceptable: 

• 98 percent of method blank results were acceptable. 

• 99.8 percent of LCS results were within the control limits. 

• 96 percent of MSs and MSDs were acceptable. 

• 99 percent surrogate results were acceptable. 

5.3.2.5 Analytical Troubleshooting 
Requests for Data Review (RDR) are initiated by project scientists when potential anomalies in results are 
identified. During evaluations ofRDR submittals, trends may be observed that warrant further 
investigation by the groundwater support staff. Using an issue resolution form, approximately 2 percent 
of analytical requests were documented as having a problem. Roughly half of the issues occurred prior to 

6 QuiK™Response is a registered trademark of Environmental Resource Associates. Available at: 
http://www.eragc.com/pages/public/products/gr.aspx. 
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receipt at the laboratories. Majority of issues were due to missed hold times, samples received outside of 
temperature specifications, chain of custody issues, and incorrect sample preservation. 

As of November 2008, RD Rs had been filed for 1,677 of approximately 128,000 analytical results 
(1.3 percent). The number ofRDRs has increased in the last year from approximately 600 in 2007 to 
approximately 1700 in 2008. Approximately 85 percent of these were associated with WSCF, which 
performed approximately 70 percent of the work in FY 2008. Topics related to the types of constituents 
identified in Appendix A of DOE/RL-2007-31 include the following: 

• Of the RDRs to WSCF, 68 percent were related to metals. Out-of-trend results for low concentrations 
of metals have been an on-going problem. Investigation indicates that WSCF 's execution of EPA' s 
Method 6010 (SW-846) is producing low-level, false positive results. The laboratory is investigating 
the cause(s) and appropriate corrective actions. 

• Approximately 46 results for iodine-129 yielded results with a non-detect greater than the 1 pCi/L 
drinking water standard. Historically, obtaining minimum detectable activities below l pCi/L has 
been a challenge. Groundwater analytical support staff continues to work with laboratories to lower 
the reporting limit for iodine-129. 

The 200-PO-l Data represents only a subset of the overall Hanford Site groundwater data summarized in 
the Annual Reports. Nevertheless, the overall deficiency and failure statistics provide indirect evidence 
that the quality of groundwater data overall is acceptable, and therefore, the quality of the 200-PO-l data 
is supported. 

5.3.2.6 Detection Limits 
Data set consists of 29,447 analytical results. Of these, 4,602 (15.6 percent) results exceeded the specified 
PQL within Appendix A of DOE/RL-2007-31, and 1,984 ( 6. 7 percent) exceeded the project PRG 
requirements. Table 5-4 provides a summary of the samples analyzed by constituent and comparisons of 
the results to the PQL and PRG. Note that the organics were higher than the PRG and at times, higher 
than the PQL as well; however, all of the constituents were non-detects at the laboratory method detection 
limit. Given that the constituents were not detected, a comparison to the PRG is not germane. 
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Table 5--4. Detection Limit Comparisons 

Compare to PQL Compare to PRG 

Maximum SamplN ExCMdlng SamplN Excaecling Maximum Parcent samples Exceeding SamplN ExCMdlng Maximum Parcant 
Non-clelitct PQLLimit° Umlt Limit ExcMdance PRGLimit• Limit Umit Exc:eedanca 

Conalltuent Samples Analyzed Repo,IH (llfl/L or pCI/L) (Number) (Percent) (Percent) (llfl/L orpCi/L) (Number) (Percent) (Percent) 

1, 1,2,2-Tetrachloroethane 55 5 0 0.0 0 0.22 0 0.0 0 

1, 1-0ichloroethene 435 10 0 0.0 0 0.073 26 6.0 645 

1,2-0ichloroethane 503 5 0 0.0 0 0.48 0.2 133 

1,4-0ioxane 465 12 500 0 0.0 0 4 0 .2 202 

2.4-0initrophenol 325 290 25 0 0.0 0 32 0 0.0 0 

Antimony. ICP 1,834 250 60 4 0.2 137 6.4 30 1.6 1,260 

Arsenic - ICP/MS 768 2.5 10 19 2.5 161 0.058 667 86.8 27,700 

Benzene 503 5 0 0.0 0 0 0,0 0 

Bis(2~thylhexyl) phthalate 110 3,6 10 0.9 110 6 0.9 183 

Bromodichloromethane 55 5 0 0.0 0 0 0.0 0 

Cadmium • ICP 1,724 7.1 5 4 0.2 360 8 0.1 225 

Cadmium • ICP/MS 122 3 3 2.5 272 8 0 0 .0 0 

Carbon tetrachloride 503 13 5 0 0.0 0 0.34 9 1.8 529 

Chromium • ICP 1,729 10 199 11.5 1,530 24,000 0 0.0 0 

Chromium - ICP/MS 122 0.03 2 73 59.8 3,730 24 ,000 0 0.0 0 

Dibromochloromethane 55 1.1 10 0 0.0 0 0 0 .0 0 

Oieldrin 64 250 0,1 0 0.0 0 0.0055 0 0.0 0 

Dimethoate 60 5.7 20 0 0.0 0 3 0 0.0 0 

Fluoride 1,476 0.034 500 100 6.8 1,810 960 17 
' 

1.2 947 

Gross alpha 78<4 0.02 3 259 33.0 1,630 15 18 2 .3 327 

Heptachlor 64 0.16 0.05 0 0.0 0 0.02 0 0.0 0 

Heptachlor epoxide 64 5.58 0.0096 0 0.0 0 0.096 O·· 0.0 0 

Hexane 40 1.3 5 0 0.0 0 480 0 0.0 0 

lodine-129 490 8 133 27.1 1,040 153 31 .2 1,040 

Lead • ICP/MS 423 5 5 1.2 690 15 2 0.5 230 

Manganese - ICP 1,850 0.131 5 209 11.3 80 ,000 50 28 1.5 8,000 

Methylene chloride 503 14 5 18 3.6 1,760 5,8 18 3.6 1,510 
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Table~- Detection Limit Comparisons 

Comp.,. to PQL Compan to PRG 

lllaxlmum SamplM ExCMCling Samp ... ExcMCllng Mulmum Pe,c.,,t Samples Exc..ding SarnplM ExCMCling Maximum Pereent 
~ PQL Umil" Umlt Umit ExcMdanc:e PRGLimlt' Umlt Umlt Ex~ 

C-lltuent SamplMAnalyzed Reponecl (1,91. or pCl/L) (Number) (Percent) (Pwcent) (1,111/L orpCI/L) (N~ (Percent) (Percent) 

Neptunium-237 39 487 a a a.a 0 15 0 0 .0 a 
Nickel - lCP 1,850 2,500 40 19 1.0 1,660 320 2 0.1 208 

Nitrate 1,477 2 250 493 33.4 61 ,600 44,300 242 16.4 348 

Nitrite 1,477 280 250 53 3.6 9,080 3,300 3 0.2 688 

Nitmbenzene 61 0.285 10 a a.a 0 4 0 0.0 0 

Pantachlorophanol 377 5.26 10 0 0.0 0 1 0 0.0 0 

Protactinium-231 39 6.94 1 0 0.0 0 15 0 0 .0 0 

Salanium-79 38 300 30 1 2.6 109 NA 0 0.0 0 

Stmntium-90 329 9.57 2 36 10.9 1,050 5 18 5.5 264 

Su~ate 1,476 1 500 674 45.7 72,200 250,000 5 0.3 144 

Technetium-99 370 200 15 199 53 .8 86,600 900 30 8.1 1,440 

Tetrachloroethene 503 1.5 5 0 0.0 0 0.081 222 44.1 5,550 

Thallium , ICP 121 1 50 13 10.7 2,920 1.12 36 29.8 130,000 

Thallium - ICP/MS 95 1,700 5 0 0.0 0 1.12 0 0.0 0 

Tributyl phosphate 111 0.05 100 1 0.9 160 16.2 6 5.4 988 

Trichloroethane 503 0.18 5 a 0.0 0 0.492 102 20.3 630 

Tritium 761 0.166 400 507 66.6 580,000 20,000 315 41.4 11,600 

Uranium - ICP/MS 377 29 0.08 319 5.0 116,000 30 3 0.8 193 

Uranium-234 57 1 1 37 64.9 3,140 20 2 3.5 157 

Uranium-238 57 48.2 1 27 47.4 3,350 20 2 3.5 168 

Vanadium - ICP 1,850 29 25 122 6.6 468 112 1 0 .1 104 

Vinyl chloride 503 1 10 0 0.0 0 0 .029 0 0 .0 0 

Zinc - lCP 1,850 48.2 10 181 9.8 4,970 4 ,800 3 0.2 1,030 

Total 29,447 3,709 1,964 

• PQL and PRG from SGW-41557, Table 1-1 . 

ICP = inductively coupled plasma 

ICP-MS = inductively coupled plasma mass spectrometer 
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5.5 Laboratory QC 

This section summarizes the review of the laboratory QC associated with the data set from the past five 
years. Laboratory contamination, accuracy, completeness, and comparability are evaluated. 

The data set consists of 29,447 analytical results. Laboratory QC results could not be correlated to 
1,682 results because the data set did not include a reference to the QC batch. These lab QC results are 
applicable to the data set, but cannot be associated with specific well sample results. However, the 
laboratory QC results represent only 5.7 percent of the total data set from 2004 through 2009. Table 5-10 
summarizes data from 200-PO-l Groundwater OU with no associated QC batch. 

While the database may not have an association for the batch, the procedures required by Pacific 
Northwest National Laboratory, and subsequently Fluor Hanford, lnc./CH2M Hill Plateau Remediation 
Company, require method blanks, MSs, MSDs and sample duplicates, tracers, and LCSs with each batch 
of 20 samples or each preparation batch. These types of QC samples assess laboratory contamination, 
accuracy, precision, matrix affects, and laboratory performance, respectively. 

Table 5-10. Summary of Results with No QC Batch 

Analytical Category Results 
(Number) 

Metals 1,107 

Radionuclides 254 

SVOCs 1 

voes 6 

Wet chemistry 314 

Total 1,682 

Number of method blanks was compared to number of total analyses by analyte. On average, a frequency 
of 30 percent method blanks was observed with a range of 5 percent to 44 percent. Appendix A of 
DOE/RL-2007-31 requires one method blank for up to 20 samples processed, which is 5 percent. Thus, 
the frequency is met. Due to inconsistencies in the data entry, no assessment of the method blank 
concentration could be made. 

Laboratory precision was measured by analysis of either sample duplicates or MS/MSD pairs. Of the 
RPDs, 94 percent met the 30 percent criteria. Two analytes, dimethoate and tributyl phosphate, have no 
precision data; however, these two analytes were not detected in samples. Tributyl phosphate was not 
detected in any samples. For the remaining 45 COPCs, the precision was within limits. Analytes with 
fewer than 10 percent failures in precision are nitrate; gross alpha; heptachlor; 2,4,-dinitrophenol; 
pentachlorophenol; and 1,4-dioxane. Analytes not detected in any samples included heptachlor; 
2,4,-dinitrophenol; pentachlorophenol; and 1,4-dioxane. 
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Accuracy was evaluated using recoveries of the LCS and MS/MSD. Accuracy of the analyses of the 
organic compounds indicated that more than 94 percent of the time the criteria within Appendix A of 
DOE/RL-2007-31 were met. Two COPCS were not spiked in LCS or MS/MSD, dimethoate and tributyl 
phosphate, and there were no detects on these compounds. Therefore, there was little impact on data 
quality. 

Accuracy of the metals' results were within the criteria given in Appendix A ofDOE/RL-2007-31 over 
98 percent of the time. Anions had lower acceptable accuracy rates for nitrate and sulfate. Nitrite and 
fluoride accuracies were typically acceptable. The lower accuracy should be discussed in the uncertainty 
section of the risk assessment for sulfate and nitrate. 

5.5.1 Laboratory Contamination 
Hanford laboratory contracts require that method blanks be analyzed with each batch of up to 20 samples. 
Validation of 5 percent of the data since October 1, 2006, indicated that blank contamination was 
minimal. Total number of method blanks analyzed is 7,844 and indicates, assuming total data are similar 
to the validated data, that there is minimal contamination and no data would be rejected based on these 
results. 

5.5.2 Precision 
Laboratory precision is determined by the difference between duplicate sample results or between 
MS/MSD pairs. Normally, sample duplicates are used for metals and anions while MS/MSD pairs are 
used for organic compound analyses. Table 5-11 lists the constituent, chemical abstract number, and 
number of duplicate and MS/MSD pairs of results. The table also lists the percentage of duplicates and 
MS/MSD pairs that are within the DOE/RL-2007-31, Appendix A criteria of30 percent as presented in 
Table 4-1. Absolute frequency of analysis of all the duplicates and MS/MSD pairs was not readily 
derivable from the available database queries. However, the validated data did show that the required 
frequency of 1 per 20 samples was met. 

Two analytes have no precision data, dimethoate and tributyl phosphate. The analytes with fewer than 
10 percent failures in precision are nitrate; gross alpha; heptachlor; 2,4,-dinitro phenol; 
pentachlorophenol; and 1,4-dioxane. Most results exhibited acceptable precision. 
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Table &-11. Overall Laboratory Precision Evaluation 

Chemlc:al AbsllKts Servlca Dupllcalle R .. ulta Dupllcate R .. ulta Within Umits Dupllcalle Resulta Within Umlta MS/IISD Pairs MS/USO R .. ulta Within Limits MS/MSD R .. ulta Within Umita 
CateeorY Constituent Number (Number) (Numbw) (Percent) (Number, (Number) (Number) 

Anion Fluoride 16984-48-a 221 221 100.0 101 101 100.0 

Anion Nitrate 14797-55-8 223 223 100.0 102 101 99 .0 

Anion Nitrite 14797-85-0 221 217 98.2 101 101 100.0 

Anion Sulfate 14808-79-8 221 221 100.0 100 100 100.0 

Metal Antimony 7440-38-0 0 0 NIA 169 169 100.0 

Metal Arsenic 7440-38-2 0 0 NIA 105 105 100.0 

Metal Cadmium 7440-43-9 0 0 NIA 169 169 100.0 

Metal Chromium 7440-47-3 0 0 NIA 169 169 100.0 

Metal Lead 7439-92-1 0 0 NIA 56 56 100.0 

Metal Manganese 7439-98-5 0 0 NIA 169 169 100.0 

Metal Nickel 7440--02-0 0 0 NIA 169 169 100.0 

Metal Thallium 7440-28-0 0 0 NIA 13 13 100.0 

Metal Uranium 744~1-1 31 31 100.0 16 16 100.0 

Metal Vanadium 744~2-2 0 0 NIA 169 169 100.0 

Metal Zinc 744CHi6-6 0 0 NIA 170 170 100.0 

Pest Dieldrin 60-57-1 0 0 NIA 21 21 100.0 

Pest Oimethoate 60-51-5 0 0 NIA 0 0 NIA 

Pest Heptachlor 76-44-8 0 0 NIA 21 19 90.5 

Pest Heptachlor epoxide 1024-57-3 0 0 NIA 21 21 100.0 

Rad Gross alpha 12587-46-1 110 108 98.2 0 0 NIA 

Rad lodine-129 15048-84-1 83 82 98.8 0 0 NIA 

Rad Neptunium-237 13994-20-2 10 10 100.0 1 1 100.0 

Rad Protactinium-231 14331-85-2 7 7 100.0 0 0 NIA 

Rad Selenium-79 15758-45-9 8 8 100.0 0 0 NIA 

Rad Strontium-90 10098-97-2 69 69 100.0 0 0 N/A 

Rad Technetium-99 14133-78-7 52 52 100.0 0 0 N/A 

Rad Tritium 10028-17-8 88 88 100.0 0 0 N/A 

Rad Uranium-234 13968-29-5 20 20 100.0 0 0 NIA 

Rad Uranium-238 U-238 20 20 100.0 0 0 NIA 
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Table 5-11. Overall Laboratory Prec:lslon Evaluation 

Chemical Abstracta Service Duplicai. Rnulta Duplicai. Results Within Umlta Duplicai. ~aulta Within Limlta MS/MSD Pairs MSl'MSD RMults Within Limits MSl'MSD RNulta Within Limits 
C.tiaoorY Constituent Number (Number) (Number) (Percent) (Number) (Number) (Number) 

SVOC 2,4-Dinitrophenol 51-28-5 0 0 N/A 76 72 94 .7 

svoc Bis(2-ethylhexy1) phthalate 117-81 -7 0 0 N/A 39 39 100.0 

svoc Nitrobenzena 98-95-3 0 0 NIA 20 20 100.0 

svoc Pantachlorophenol 87-86-5 0 0 N/A 99 95 96 .0 

svoe Tributyt Phosphate 126-73-8 0 0 N/A 0 0 NIA 

voe 1, 1,2,2-Tetrachioroethane 79-34-5 0 0 NIA 12 12 100.0 

voe 1, 1 -Di<:hloroethene 75-35-4 0 0 NIA 62 62 100.0 

voe 1,2-Dichlo,oelhene 107-06-2 0 0 N/A 56 56 100.0 

voe 1 ,4-Dioxane 123-91 -1 0 0 NIA 33 32 97.0 

voe Benzene 71-43-2 0 0 NIA 66 66 100.0 

voe Bromodichloromethane 75-27-4 0 0 NIA 12 12 100.0 

voe Carbon tetrachloride 56-23-5 0 0 N/A 56 56 100.0 

voe Dibromochloromethane 124-48-1 0 0 NIA 12 12 100.0 

voe Hexane 110-54-3 0 0 N/A 7 7 100.0 

voe Methylene chloride 75-09-2 0 0 NIA 56 56 100.0 

voe Tetrachloroethene 127-1 8-4 0 0 NIA 56 56 100.0 

voe Trichloroethane 79-0Hl 0 0 NIA 66 66 100.0 

voe Vinyl chloride 75-01-4 0 0 NIA 56 56 100.0 

N/A not applicable 

Rad = radionudide 
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5.5.3 Accuracy 
In this section, all references to the SAP are specifically related to DOE/RL-2007-31, Appendix A. 

Two types of QC are used to assess accuracy. The LCS is used to assess the performance of the laboratory 
with respect to the method and accuracy of the laboratory preparation and analysis processes. The MSs 
are used to assess accuracy of the published method on the sample matrix and evaluate matrix effects that 
may bias the data. Table 5-12 presents the accuracy information. General information such as 
compound/element class, name, and Chemical Abstracts Service number are listed. This is followed by 
the number of LCS results; percentage of recoveries within DOE/RL-2007-31, Appendix A limits 
republished in Table 4- l ; and percentage of recoveries with the laboratories ' own statistical limits. 
Similar columns are presented for MS/MSD results. 

No LCS or MS/MSD data were available for dimethoate, selenium-79, and tributyl phosphate. Data are 
discussed by compound/element class. 

Anion results have LCS recoveries with 98 percent of anion results within DOE/RL-2007-31 , 
Appendix A criteria. Nitrate and sulfate MS recoveries are lower on average than the nitrate and fluoride. 
This indicates good laboratory method performance, in general. However, nitrate and sulfate values may 
be biased slightly low based on lower MS recoveries. 

The metals' results have LCS recoveries with 98 percent or more within DOE/RL-2007-31, Appendix A 
criteria for all the metal COPCs. A similar performance of good results with respect to MS/MSD 
recoveries was observed, indicating few, if any, matrix affects. 

Pesticide results have LCS recoveries with 96 percent or greater of the recoveries within 
DOE/RL-2007-31, Appendix A limits, with the exception of dimethoate which was not spiked. The MS 
recovery for two pesticides was excellent at 100 percent. Heptachlor recoveries were within 
DOE/RL-2007-31, Appendix A limits 76 percent of the time. Based on the LCS recoveries, no laboratory 
process issues are indicated, and no pervasive matrix affects are noted. 

Radionuclides' LCS recoveries are predominantly within DOE/RL-2007-31 , Appendix A limits, 
indicating good laboratory performance. No accuracy information is available for selenium-79. 
Neptunim-237, tritium, and technetium-99 have MS recovery data, with more than 90 percent of the 
results being within DOE/RL-2007-31, Appendix A limits. There are no MS data in the HEIS database 
for the remainder of the nuclides. This does not mean that the data do not exist, as the laboratories are 
required to perform tracers for strontium-90 and uranium isotopes. These data are not in the HEIS 
database, but are available in paper copy. 

The LCS and MS results for the semivolatile organic analyses are well within DOE/RL-2007-31, 
Appendix A limits for all the analytes, excluding tributyl phosphate (TBP), which was added after the 
release ofDOE/RL-2007-31 , Appendix A and thus, spiking was not requested. 

For the VO As, more than 94 percent of both the LCS and MS results were within DOE/RL-2007-31 , 
Appendix A limits, indicating good laboratory performance and no matrix affects. 

In general, the laboratory performance for analytes with laboratory accuracy data was within requirements 
and few matrix affects are noted. 
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Table S-12. overall Laboratory Accuracy Evaluation 

C'-'lcal LCS RNulta within LCS RNulta within LCS RMulta within IISIMSO. within MS/MSD Rnulta within MS/MSDa within MS/MSDa wltNn 
Abetncta S.nnc. LCS RNulta SAP"Llmlta Lab Llmlta LabUmlta MS/MSO. SAP" Limits SAP"Umlta Lab Llmlta Lab Limits 

CN9CMY C:-lituent Number (Number) (Pwcanl) (Number) (P•rcent) (Number) (Number) (Percent) (Number) (Percent) 

Anion Fluoride 16984-48-a 736 100,0 728 98.9 322 292 90,7 251 78.0 

Anion Nitrate 14797-55-8 740 99.9 732 98,9 325 199 61 .2 186 57.2 

Anion N~rite 14797-8~ 737 98.5 714 96 .9 322 252 78,3 247 76.7 

Anion Suffate 14808-79-8 739 100.0 732 99,1 321 186 57,9 175 54.5 

Metal Antimony 7440-36-0 375 100.0 375 100.0 338 338 100,0 338 100 .0 

Metal Menic 7440-38-2 121 100.0 121 100,0 210 206 98,1 194 92.4 

Metal Cadmium 7440-43-9 373 100.0 373 100.0 338 338 100.0 336 99.4 

Metal Chromium 7440-47-3 374 100,0 374 100,0 338 336 99.4 333 98.5 

Metal Lead 743~92-1 74 100.0 74 100.0 112 110 98.2 110 98.2 

Metal Manganese 743~96-5 374 100.0 374 100.0 338 337 99.7 334 98.8 

Metal Nickel 7440-02-0 374 100.0 374 100.0 338 336 99,4 336 99.4 

Metal Thallium 7440-28-0 14 100.0 14 100.0 26 26 100.0 26 100.0 

Metal Uranium 7440-61 -1 186 98.9 184 98.9 66 65 98,5 66 100.0 

Metal Vanadium 7440-62-2 374 100.0 374 100.0 338 338 100.0 338 100.0 

Metal Zinc 7440-66-8 374 100.0 374 100.0 340 334 98.2 334 98.2 

Pest Dieldrin 60-57-1 29 100.0 29 100.0 42 42 100.0 42 100.0 

Pest Dimethoate 60-51-5 0 NIA 0 NIA 0 0 NIA 0 NIA 

Pest Heptachlor 76-44-8 29 96.6 28 96.6 42 33 78.6 33 78.6 

Pest Heptachlor epoxide 1024-57-3 29 100.0 29 100.0 42 42 100.0 41 97.6 

Red Gross alpha 12587-46-1 248 99,6 244 98,4 0 0 NIA 0 NIA 

Red lodine-129 15046-84-1 159 98.7 156 98.1 0 0 NIA 0 NIA 

Red Neptunium-23 7 13994-20-2 10 100.0 10 100.0 2 2 100,0 2 100.0 

Rad Protactinium-231 14331-1!5-2 7 100.0 7 100.0 0 0 NIA 0 NIA 

Rad Selenium-79 15758-45-9 0 NIA 0 NIA 0 0 NIA 0 NIA 

Rad Strontium-90 10098-97-2 124 100.0 124 100.0 0 0 N/A 0 NIA 

Rad T echnetium-99 14133-76-7 140 100,0 139 99.3 43 42 97 ,7 39 90.7 

Rad Tritium 10028-17-8 374 100.0 372 99.5 22 20 90.9 19 86.4 

Rad Uranium-234 13966-2~5 22 100.0 22 100,0 0 0 NIA 0 NIA 

Rad Uranium-238 U-238 22 100.0 22 100,0 0 0 NIA 0 NIA 

5-23 



SGW-41557, REV. 0 

Table 5-12. Overall Laboratory Accuracy Evaluation 

Chemical LCS Reaulta within LCS RNulta within LCS RNulta within MS/MSDs within MS/MSD RNulta within MS/MSDs within MS/MSDa within 
Abstrac:ta s.rvtce LCSReaulta SAP"Umlta LabUmlta LabUmlta MS/IISDa SAP•Umlta SAP" Limits Lab Umits LabLlmha 

Catego,y Conatltuent Number (Numbefl (Percent) (Nu-> (Parcent) (Number) (_Number) (Percent) (NllffllMr) (Percent) 

SVoe 2,4-Dinitrophanol 51-28-5 108 89.8 105 97 .2 152 140 92.1 149 98.0 

svoe Bis{2-ethylhexyl) 117~1-7 48 95.6 46 100.0 78 74 94.9 76 100.0 
phthalate 

svoe Nitrobenzene 98-95-3 27 92.6 26 96.3 40 38 95.0 36 90.0 

svoe Pentachlorophenol 87-86-5 133 95.5 132 99.2 198 182 91 .9 194 98.0 

SVoe Tributyt Phosphate 126-73-8 0 NIA 0 N/A 0 0 NIA 0 N/A 

voe 1,1,2.2- 7~34-5 34 100.0 34 100.0 24 24 100.0 24 100.0 
Tetrachloroethane 

voe 1, 1-0ichloroethene 75-35-1 207 100.0 207 100.0 124 124 100.0 119 96.0 

voe 1,2-Dichloroelhane 107-06-2 203 100.0 201 99.0 112 106 96.4 106 94.6 

voe 1,4-Dioxane 123-91-1 116 100.0 116 100.0 66 66 100.0 66 100.0 

voe Benzene 71-43-2 235 100.0 222 94.5 132 131 99.2 128 97.0 

voe Bromodichlorornelhane 75-27-4 34 100.0 32 94.1 24 23 95.8 23 95.8 

voe Carbon tetrachloride 56-23-5 205 100.0 200 97.6 112 108 96.4 107 95.5 

voe Dibromochloromethane 124-48-1 34 100.0 33 97 .1 24 24 100.0 24 100.0 

voe Hexane 110-54-3 21 100.0 21 100.0 14 14 100.0 14 100.0 

voe Methylene chloride 75-09-2 203 100.0 197 97 .0 112 106 94.6 102 91 .1 

voe Tetrachloroethene 127-18-4 203 98.5 192 94.6 112 112 100.0 110 98.2 

voe Trichloroethane 79-01-6 235 100.0 230 97 .9 132 132 100.0 131 99.2 

voe Vinyl chloride 75-01-4 203 100.0 202 99 .5 112 112 100.0 112 100.0 

a. DOE/RL-2007-31 , 2008, Remedial /nvesJ/gatJon/Feaaib#ily Study Worlr Plan for the 200-P0-1 Groundwater Operabla Unit, Appendix A, "Remedial Investigation and Characterization of the 200-P0-1 Groundwater Operable Unit" 

NIA = not applicable 

Pest pesticide 

Rad = radionuclide 
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6. Data Usability 

Detection limits, precision, accuracy, and completeness were assessed against project criteria to determine 
if any analytical results should be rejected as a result of QA/QC deficiencies. The quality of the data 
generally met expectations. There were two notable exceptions to this general statement. 

• Number ofFTBs to support VOCs did not meet DOE/RL-2007-31 requirements. Nevertheless, the 
TB analyses that were performed showed that contamination was generally low or absent. 

• Detection limit for antimony exceeded the PQL and PR Gs. This may impact the ability of the 
modelers to adequately establish risks associated with antimony. Future data may provide lower 
reporting limits. 

Overall conclusion of this DQA is that the data are of the right type and of sufficient quality and quantity 
to support the intended use. The analytical data are acceptable for decision-making purposes and are 
acceptable for calculating the required statistical values. 

In order to summarize the data, data from each category of information is summarized. These categories 
include QC review from the following: 

• Five percent of the characterization data between October 1, 2006, and March 25, 2009, was selected 
for formal validation 

• Five previous years of data from the annual groundwater report 

• Summary of all field QC from October 2004 to March 2009 

• Summary of all laboratories QC from October 2004 to March 2009. 

6.1 Formal Validation 

Formal validation was performed using criteria with HNF-20433 and HNF-20434 (Level C). 
The following summarizes the formal validation actions performed for the 200-PO-l Groundwater OU. 

• All holding times were met. 

• One analyte, bis(2-ethylhexyl)phthalate, a common lab contaminant, was found in one method blank; 
thus one analyte in one sample was qualified as estimated. 

• With respect to accuracy, 22 pesticides, 4 SVOCs, and 14 nitrite results were qualified as estimated 
due to low recoveries on LCS, MS/MSD, or surrogates. All selenium-79 results were qualified as 
estimated because no LCSs were analyzed. 

• With respect to precision, five volatiles and two gross alpha determinations were qualified as 
estimated due to high RPDs. 

Sample detection limits were greater than the PQL for most metals and a couple of SVOCs. Three 
pesticide detection limits exceeded the PQLs due to reduced sample volume. Detection limit for 
1,4-dioxane exceeded the PQL in one SDG. Selenium-79 detection limits were greater than the PQL in 
one SDG. All other radiochemical detection limits were less than the PQL. All anion detection limits were 
less than the PQL. 

The estimated data do not affect their usability for the RI/FS. Elevated detection limits should be 
evaluated to determine the effect on uncertainty in risk ass~ssment. 
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6.2 Annual Groundwater Report Review 

The QC results from five previous years of groundwater reports indicated that a more formal evaluation 
of QC was documented in DOE/RL-2008-66 for 2008 than previous years. Results are presented in detail 
in Section 5.3.2 and DOE/RL-2008-66 is summarized below. 

• Holding times and method blanks were acceptable 98 percent of the time. 

• With respect to accuracy, 99 percent ofLCSs, 96 percent ofMS/MSDs, and 99 percent of surrogates 
were acceptable. 

• With respect to precision, 97 percent of field duplicates and 89 percent of splits were acceptable; 
duplicates and MS/MSDs were generally acceptable. 

• Field blanks were acceptable 96 percent of the time. 

Since the same analytical methods and QC have been used throughout the past five years, it is logical that 
similar QC results would be found for the previous four years with respect to groundwater analyses. Thus, 
no significant flaws in quality have been reported in the groundwater reports for the past five years. 

6.3 Summary of All Field QC 

Field QC includes field duplicates, FTBs/TBs, and splits. Duplicates and splits provide information with 
respect to precision and homogeneity of the results. Of the total samples, 25 percent of duplicates were 
collected and analyzed. Appendix A ofDOE/RL-2007-31 required 5 percent; thus, criteria were met with 
respect to frequency. Of the total samples, 95 percent were within the 30 percent RPD criteria. No field 
duplicates were analyzed for 1, 1-dichloroethene, hexane, or tributyl phosphate. Note that tributyl 
phosphate was a COPC added after DOE/RL-2007-31 was approved, and no detections have been noted 
for these compounds. Thus, having no field duplicates does not affect the data usage. Sulfate and 
selenium-79 have no field duplicates. Examination of the trend charts for these analytes is recommended 
since there is little precision information for these two analytes. 

Field splits were run for select metals, gross alpha, fluoride, nitrate, and nitrite at the 0.6 percent 
frequency. Of these, 90 percent were within the 30 percent RPO criteria. Splits were not required in 
DOE/RL-2007-31, Appendix A. 

Equipment rinsates were not needed due to the use of dedicated or disposable equipment. Both TBs and 
FTBs were collected on 19 percent of the days of VOC sample collection. The requirement, however, was 
for each day of sample collection; thus, the frequency was not met. However, no detections were 
observed. Thus, no contamination of the samples is expected. 

6.4 Summary of All Laboratory QC 

Much of the QC could not be connected to the analytical or preparation batches; thus, data were evaluated 
in total. Analysis frequency of all the duplicates, LCSs, and MS/MSDs was not available in the database. 
However, the validated data along with procedures contractually required for laboratory analyses at 
Hanford, require that one for up to 20 samples include either a duplicate or an MS/MSD pair. Upon 
receipt of data at CH2M Hill Plateau Remediation Company, QC is verified as being present at the proper 
frequency before entry into the HEIS database. Previously used procedures at Pacific Northwest National 
Laboratory required similar verification before data input. 

Overall frequency of analysis of laboratory blank methods was examined. The number of method blanks 
was compared to the number of total analyses by analyte. On average, a frequency of 30 percent method 
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blanks was observed with a range of 5 percent to 44 percent. Appendix A of DOE/RL-2007-31 requires 
one method blank for up to 20 samples processed, which is 5 percent. Thus, the frequency was met. Due 
to inconsistencies in the data entry, no assessment of the method blank concentration could be made. 

Laboratory precision is measured by analysis of either sample duplicates or MS/MSD pairs. Of the RPDs, 
94 percent met the 30 percent criteria. Two analytes, dimethoate and tributyl phosphate, have no precision 
data; however, these were not detected in samples. Tributyl phosphate was added after Appendix A of 
DOE/RL-2007-31 was written and was not detected in samples. For the remaining 45 COPCs, the 
precision was within limits. Analytes with fewer than 10 percent failures in precision are nitrate; gross 
alpha; heptachlor; 2,4-dinitrophenol; pentachlorophenol; and 1,4-dioxane. Analytes not detected in 
samples included heptachlor; 2,4-dinitrophenol; pentachlorophenol; and 1,4-dioxane. 

Accuracy is evaluated using recoveries of the LCS and MS/MSD. Accuracy of the organic compound 
analyses indicated that the criteria within Appendix A of DOE/RL-2007-31 were met more than 
94 percent of the time. Two CO PCS were not spiked in LCS or MS/MSD, dimethoate and tributyl 
phosphate. There were no detects on these compounds, thus little effect on the data. 

Accuracy of the metals' results were within the criteria provided in Appendix A of DOE/RL-2007-31 
over 98 percent of the time. Anions had lower acceptable accuracy rates for nitrate and sulfate. Nitrite and 
fluoride accuracy were typically acceptable. Lower accuracy should be discussed in the uncertainty 
section of the risk assessment for sulfate and nitrate. 

6-3 



SGW-41557, REV. 0 

This page intentionally left blank. 

6-4 



SGW-41557, REV. 0 

7. References 

Atomic Energy Act of 1954, 42 USC 2011 , et seq. Available at: http://www.nrc.gov/reading-nn/doc­
collections/nuregs/staff/sr0980/ml022200075-voll .pdf#pagemode=bookmarks&page= 14. 

Clean Water Act of 1977, 33 USC 1251 , et seq. Available at: 
http://www.epa.gov/lawsregs/laws/cwa.html. 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 USC 9601, et seq. 
Available at: http://www.epa.gov/oecaagct/lcla.html#Hazardous%20Substance%20Responses. 

DOE/RL-2003-04, 2005, Sampling and Analysis Plan for 200-PO-l Groundwater Operation Unit, 
Rev. I, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Available at: http://www5.hanford.gov/arpir/?content=detail&A.Key=DA0l974685. 

DOE/RL-2007-31 , 2008, Remedial Investigation/Feasibility Study Work Plan for the 
200-PO-l Groundwater Operable Unit, Rev.0, U.S. Department of Energy, Richland 
Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=detail&AKey=DA07 l 5957 l . 

DOE/RL-2007-31 , 2008, Remedial Investigation/Feasibility Study Work Plan for the 200-PO-l 
Groundwater Operable Unit, Appendix A, "Remedial Investigation and Characterization of 
the 200-PO-l Groundwater Operable Unit," Rev. 0, U.S . Department of Energy, Richland 
Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=detail&AKey=DA07 l 5957 1. 

DOE/RL-2008-01 , 2008, Hanford Site Groundwater Monitoring for Fiscal Year 2007, Rev. 0, U.S. 
Department of Energy, Richland Operations Office, Richland, Washington. Available at: 
http://www.hanford.gov/cp/gpp/library/gwrep07/htm1/start07.htm. 

DOE/RL-2008-66, 2009, Hanford Site Groundwater Monitoring for Fiscal Year 2008, Rev.0, U.S. 
Department of Energy, Richland Operations Office, Richland, Washington. Available at: 
http://www5.hanford.gov/arpir/?content=detail&A.Key=0905 l31281 and 
http://www5.hanford.gov/arpir/?content=detail&AKey=0905 l 31282. 

EP N240/B-06/002, 2006, Data Quality Assessment: A Reviewer's Guide, EPA QNG-9R, Office of 
Environmental Information, U.S. Environmental Protection Agency, Washington, D.C. 
Available at: http://www.epa.gov/quality/qs-docs/g9r-final.pdf. 

EPN240/B-06/003, 2006, Data Quality Assessment: Statistical Methods for Practitioners, 
EPA QNG-9S, Office of Environmental Information, U.S. Environmental Protection Agency, 
Washington, D.C. Available at: http://www.epa.gov/quality/qs-docs/g9s-fina1.pdf. 

EP N600/4-79/020, 1983, Methods for Chemical Analysis of Water and Wastes, U.S. Environmental 
Protection Agency, Washington, D.C. Available at: 
http:/ /yosemite.epa.gov/water/owrcCatalog.nsf/e673c95b l 1602f23 85256ae 1007279fe/f995d7 
3aff86600085256b0600724015 !OpenDocument. 

HNF-20433, 2004, Data Validation Procedure for Chemical Analyses, Rev. 0, Fluor Hanford, Inc., 
Richland, Washington. 

HNF-20434, 2004, Data Validation Procedure for Radiochemical Analyses, Rev. 0, Fluor Hanford, Inc. , 
Richland, Washington. 

7-1 



SGW-41557, REV. 0 

HNF-20635, 2007, Soil & Groundwater Remediation Project Quality Assurance Project Plan 
(GRP-QA-001), Rev. 2, Fluor Hanford, Inc., Richland, Washington. 

PNNL-15070, 2005, Hanford Site Groundwater Monitoring/or Fiscal Year 2004, Pacific Northwest 
National Laboratory, Richland, Washington. Available at: 
http://www.pnl.gov/main/publications/extemal/technical reports/PNNL- l 5070sum.pdf 

PNNL-15670, 2006, Hanford Site Groundwater Monitoring/or Fiscal Year 2005, Pacific Northwest 
National Laboratory, Richland, Washington. Available at: 
http:/ /www.pnl.gov/main/publications/extemal/technical reports/PNNL-15670sum.pdf. 

PNNL-16346, 2007, Hanford Site Groundwater Monitoring/or Fiscal Year 2006, Pacific Northwest 
National Laboratory, Richland, Washington. Available at: 
http://www.pnl.gov/main/publications/extemal/technical reports/PNNL-16346 SUM.pdf 

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq. Available at: 
http://www.epa.gov/epawaste/inforesources/online/index.htm. 

Safe Drinking Water Act of 1974, 42 USC 300, et seq. Available at: http://www.epa.gov/ogwdw/sdwa/. 

SGW-34011, 2007, Data Quality Objectives Summary Report Supporting the 200-PO-l Groundwater 
Operable Unit, Rev. 0, Fluor Hanford, Inc., Richland, Washington. 

SW-846, 2007, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; 
Final Update JV-B, as amended, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. Available at: 
http://www.epa.gov/SW 846/main.htm. 

WAC 173-20 l A, "Water Quality Standards for Surface Waters of the State of Washington," Washington 
Administrative Code, Olympia, Washington. Available at: 
http://apps.leg.wa.gov/W AC/default.aspx?cite= 173-20 I A. 

WAC 173-340-720, "Ground Water Cleanup Standards," Washington Administrative Code, Olympia, 
Washington. Available at: http://apps.leg.wa.gov/W AC/default.aspx?cite= 173-340-720. 

WAC 173-340-730, "Surface Water Cleanup Standards," Washington Administrative Code, Olympia, 
Washington. Available at: http://apps.leg.wa.gov/W AC/default.aspx?cite= 173-340-730. 

7-2 



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

SGW-41557, REV. 0 

Appendix A 

List of 200-PO-1 Groundwater Operable Unit Wells 

A-i 



SGW-41557, REV. 0 

This page intentionally left blank. 

A-ii 



SGW-41557, REV. 0 

Table A-1. List of 200-P0-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Far Field 299-E13-11 

Far Field 299-E13-12 A4725 

Far Field 299-E13-14 A4726 

Far Field 299-E13-16 A5861 

Far Field 299-E13-17 A5862 

Far Field 299-E13-18 A5863 

Far Field 299-E13-19 A5864 

Far Field 299-E13-4 A5852 

Far Field 299-E13-5 A5853 

Far Field 299-E13-8 A5856 

Far Field 299-E13-9 A5857 

Far Field 299-E16-1 A4727 

Far Field 499-S0-7 A8098 

Far Field 499-S0-8 

Far Field 499-S1-BJ 

Far Field 699-10-54A A5063 

Far Field 699-12-2C 

Far Field 699-12-40 A8252 

Far Field 699-13-0A 

Far Field 699-13-1A A8260 

Far Field 699-13-1C A8262 

Far Field 699-13-1E 

Far Field 699-13-20 

Far Field 699-13-3A B2540 

Far Field 699-14-38 A5068 

Far Field 699-17-5 A5073 

Far Field 699-19-43 A5075 

Far Field 699-20-20 A5080 

Far Field 699-20-E12S A9617 

Far Field 699-20-ESA A8428 

Far Field 699-21-6 A8438 
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Table A-1. List of 200-PO-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Far Field 699-22-35 A8443 

Far Field 699-2-3 A5078 

Far Field 699-23-34A 

Far Field 699-23-348 

Far Field 699-24-1P A8453 

Far Field 699-24-33 

Far Field 699-24-34A 

Far Field 699-24-34B 

Far Field 699-24-34C A5092 

Far Field 699-24-35 

Far Field 699-24-46 A8457 

Far Field 699-25-33A 

Far Field 699-25-34A 

Far Field 699-25-348 

Far Field 699-25-340 

Far Field 699-26-15A A5100 

Far Field 699-26-33 A5101 

Far Field 699-26-34A 

Far Field 699-26-348 

Far Field 699-26-35A A5103 

Far Field 699-26-35C 

Far Field 699-2-6A B8077 

Far Field 699-2-7 A8122 

Far Field 699-28-40 A5110 

Far Field 699-29-4 A8490 

Far Field 699-31-11 A8503 

Far Field 699-31-31 A5123 

Far Field 699-32-22A A5126 

Far Field 699-32-228 A8512 

Far Field 699-32-43 A5127 

Far Field 699-33-56 A5133 
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Table A-1. List of 200-PO-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Far Field 699-34-41B A5135 

Far Field 699-34-42 A5136 

Far Field 699-35-9 A5142 

Far Field 699-37-43 A5146 

Far Field 699-38-15 A8594 

Far Field 699-40-33A A5153 

Far Field 699-40-36 

Far Field 699-41-23 A5159 

Far Field 699-41-35 

Far Field 699-41-40 A5161 

Far Field 699-42-12A A5163 

Far Field 699-42-37 

Far Field 699-42-39A A5165 

Far Field 699-42-39B A5166 

Far Field 699-42-40A 

Far Field 699-42-40C A5169 

Far Field 699-45-42 A5195 

Far Field 699-46-21B A5197 

Far Field 699-50-28B A5222 

Far Field 699-52-19 A5233 

Far Field 699-8-17 A5333 

Far Field 699-8-25 A5334 

Far Field 699-9-E2 A5349 

Far Field 699-S11-E12AP A9778 

Far Field 699-S12-3 A5366 

Far Field 699-S19-E14 A5421 

Far Field 699-S2-34B B8101 

Far Field 699-S3-25 A5373 

Far Field 699-S6-E14A A5405 

Far Field 699-S6-E4A A9152 

Far Field 699-S6-E4B A9153 
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Table A-1. List of 200-P0-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Far Field 699-S6-E4D 

Far Field 699-S6-E4E 

Far Field 699-S6-E4K 

Far Field 699-S6-E4L 

Far Field 699-S8-19 A5408 

Near Field 299-E13-6 A5854 

Near Field 299-E16-2 A5878 

Near Field 299-E17-1 

Near Field 299-E17-12 A4730 

Near Field 299-E17-13 A4731 

Near Field 299-E17-14 A4732 

Near Field 299-E17-16 A4734 

Near Field 299-E17-18 A4736 

Near Field 299-E17-19 A4737 

Near Field 299-E17-21 

Near Field 299-E17-22 

Near Field 299-E17-23 C3827 

Near Field 299-E17-25 C3926 

Near Field 299-E17-26 

Near Field 299-E18-1 A4743 

Near Field 299-E23-1 A4747 

Near Field 299-E24-16 

Near Field 299-E24-18 A4753 

Near Field 299-E24-20 A4756 

Near Field 299-E24-21 

Near Field 299-E24-22 

Near Field 299-E24-23 

Near Field 299-E24-24 

Near Field 299-E24-3 

Near Field 299-E24-33 

Near Field 299-E24-5 A5899 
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Table A-1. List of 200-PO-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Near Field 299-E25-17 A6031 

Near Field 299-E25-18 A4764 

Near Field 299-E25-19 A4765 

Near Field 299-E25-2 

Near Field 299-E25-20 A4767 

Near Field 299-E25-22 A6032 

Near Field 299-E25-236 

Near Field 299-E25-25 

Near Field 299-E25-26 

Near Field 299-E25-28 A4773 

Near Field 299-E25-29P A4774 

Near Field 299-E25-29Q A4775 

Near Field 299-E25-3 A6024 

Near Field 299-E25-31 

Near Field 299-E25-32P A4779 

Near Field 299-E25-32Q A4780 

Near Field 299-E25-34 A4782 

Near Field 299-E25-35 A4783 

Near Field 299-E25-36 A4784 

Near Field 299-E25-37 A4785 

Near Field 299-E25-39 

Near Field 299-E25-40 

Near Field 299-E25-41 A4790 

Near Field 299-E25-42 A4791 

Near Field 299-E25-43 A4792 

Near Field 299-E25-44 A5448 

Near Field 299-E25-47 A4794 

Near Field 299-E25-48 

Near Field 299-E25-6 A4796 

Near Field 299-E25-93 

Near Field 299-E25-94 
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Table A-1. List of 200-PO-1 Groundwater Operable Unit Wells 

Location Well Name Other Identification Number 

Near Field 299-E26-12 

Near Field 299-E26-13 

Near Field 299-E26-4 A4804 

Near Field 699-37-47A 82822 

Near Field 699-39-39 A5150 

Near Field 699-41-42 

Near Field 699-42-428 A5171 

Near Field 699-43-44 

Near Field 699-43-45 A5180 

Near Field 699-44-398 A5185 

Near - River Shoreline 699-10-E12 A5065 

Near- River 699-20-E12O A9613 

Near- River 699-37-E4 A8588 

Near - River 699-40-1 A5152 

Near- River 699-41-1A A8646 

Near- River 699-43-3 A8677 

Near- River 699-46-4 A8726 

Near- River 699-47-5 A8744 

Near- River 699-48-?A A5213 

Near- River 699-49-13E A5215 

Near- River 699-S19-E13 A5370 

Near- River 699-S3-E12 A5374 
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Table 8-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Well Name Location Detect Non-Detect Anomalies/Comments 

299-E13-11 Far-Field Manganese 

299-E13-12 Far-Field Methylene chloride 

299-E13-14 Far-Field 

299-E13-16 Far-Field Manganese, zinc 

299-E13-17 Far-Field Manganese 

299-E13-18 Far-Field 

299-E13-19 Far-Field 

299-E13-4 Far-Field 

299-E13-5 Far-Field Nitrate Methylene chloride, zinc results 
at 377 µg/L in 2004 and at 
background since then. 

299-E13-6 Near-Field 

299-E13-8 Far-Field Lead (2008) 

299-E13-9 Far-Field Nitrate (2005, 2008) 

299-E16-1 Far-Field lodine-129, nitrate Manganese Manganese increasing to PRG 

299-E16-2 Near-Field Nitrate, tritium and sulfate 
increasing to PRG. arsenic 
dropping 

299-E17-1 Near-Field Tritium, iodine-129, Manganese, nitrite increasing 
nitrate, cadmium 
(2008) 

299-E17-12 Near-Field Tritium, iodine-129 Nitrate increasing to PRG 

299-E17-13 Near-Field Tritium, iodine-129 

299-E17-14 Near-Field Tritium, iodine-129, Nitrate just below PRG, 
nitrate, strontium-90 cadmium increasing 

299-E17-16 Near-Field Tritium, iodine-129, lodine-129 trending down to 
nitrate PRG 

299-E17-18 Near-Field Tritium, iodine-129, Nitrate trending up to now at 
nitrate PRG, Nitrite (2007) 

299-E17-19 Near-Field Tritium, iodine-129, Nitrite (2007) 
nitrate, strontium-90 

299-E17-21 Near-Field 

299-E17-22 Near-Field Nitrate Nitrite spikes 

299-E17-23 Near-Field Tritium, nitrate 

299-E17-25 Near-Field Tritium 
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Table 8-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Well Name Location Detect Non-Detect Anomalies/Comments 

299-E17-26 Near-Field 

299-E18-1 Near-Field Nitrate, nitrite Chromium (2006), nitrite (2006, 
2007) 

299-E23-1 Near-Field Tritium decreasing from 
20,000 to 5,000 pCi/L (2008) 

299-E24-16 Near-Field Gross alpha, Cadmium increasing, strontium 
iodine-129, tritium, decreasing, 
nitrate 

299-E24-18 Near-Field Tritium, iodine-129, Tritium decreasing from 
nitrate 110,000 to 50,000 pCi/L 

299-E24-20 Near-Field Technetium-99, Tritium decreasing, 
iodine-129 technician-99 increasing, 

arsenic increasing to PRG 

299-E24-21 Near-Field Nitrate Cadmium, sulfate 

299-E24-22 Near-Field lodine-129 Arsenic trending up 

299-E24-23 Near-Field Gross alpha, Uranium spikes for uranium at 
iodine-129, nitrate, uranium-234 and uranium-238 
tritium 

299-E24-24 Near-Field Nitrate Nitrite with two elevated results 

299-E24-3 Near-Field No analytical data for this well. 

299-E24-33 Near-Field Technetium-99 Technetium-99 increasing -
exceeds PRG 

299-E24-5 Near-Field 

299-E25-17 Near-Field lodine-129 Arsenic, cadmium Nitrite increasing, arsenic and 
cadmium decreasing 

299-E25-18 Near-Field 

299-E25-19 Near-Field lodi ne-129, nitrate 
(2007) 

299-E25-2 Near-Field lodine-129 Cadmium 

299-E25-20 Near-Field Tritium, iodine-129 Tritium, nitrate, manganese 
increasing 

299-E25-22 Near-Field Sulfate Tritium increasing 

299-E25-236 Near-Field No analytical data for this well. 

299-E25-25 Near-Field 

299-E25-26 Near-Field 

299-E25-28 Near-Field lodine-129 
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Table 8-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Well Name Location Detect Non-Detect Anomalies/Comments 

299-E25-29P Near-Field Nitrate, iodine-129 

299-E25-29Q Near-Field lodine-129 

299-E25-3 Near-Field lodine-129 Nitrate increasing to PRG, 
tritium increasing 

299-E25-31 Near-Field lodine-129 

299-E25-32P Near-Field lodine-129 

299-E25-32Q Near-Field 

299-E25-34 Near-Field lodine-129 Nitrite increasing steeply 

299-E25-35 Near-Field lodine-129 

299-E25-36 Near-Field lodine-129, nitrate, Tritium decreasing 
tritium, gross alpha, 
uranium 

299-E25-37 Near-Field lodine-129 

299-E25-39 Near-Field Tritium 

299-E25-40 Near-Field Spikes for arsenic, chromium, 
manganese, nickel 

299-E25-41 Near-Field 

299-E25-42 Near-Field lodine-129, arsenic 

299-E25-43 Near-Field lodine-129 

299-E25-44 Near-Field 

299-E25-47 Near-Field lodine-129, tritium 

299-E25-48 Near-Field Nitrate increasing to PRG, nitrite 
(2008) 

299-E25-6 Near-Field lodine-129 

299-E25-93 Near-Field Nitrate, Tritium, spikes for Manganese, 
technetium-99 Chromium, Nickel, Nitrate 

299-E25-94 Near-Field lodine-129 Manganese (2004 ), 
technetium-99 increasing 

299-E26-12 Near-Field 

299-E26-13 Near-Field 

299-E26-4 Near-Field lodine-129, tritium 

499-S0-7 Far-Field Tritium decreasing, manganese 
(2008) 

499-S0-8 Far-Field 
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Table B-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Well Name Location Detect Non-Detect Anomalles/Comments 

499-S1-SJ Far-Field 

699-10-54A Far-Field 

699-10-E12 Near-River Tritium, nitrite 

699-12-2C Far-Field Tritium. nitrate 

699-12-40 Far-Field Nitrate decreasing 

699-13-0A Far-Field Tritium 

699-13-1A Far-Field Tritium 

699-13-1C Far-Field Fluoride 

699-13-1E Far-Field Tritium, nitrate 

699-13-20 Far-Field Tritium, nitrate 

699-13-3A Far-Field Nitrate, gross alpha 

699-14-38 Far-Field 

699-17-5 Far-Field Nitrate 

699-19-43 Far-Field 

699-20-20 Far-Field Tritium, iodine-129 

699-20-E 120 Near-River Tritium, iodine-129 Manganese (2008) 

699-20-E12S Far-Field 

699-20-E5A Far-Field Tritium 

699-21-6 Far-Field Tritium, nitrate 

699-22-35 Far-Field Tritium Methylene chloride (2007) 

699-2-3 Far-Field 

699-23-34A Far-Field 

699-23-34B Far-Field 

699-24-1P Far-Field Manganese 

699-24-33 Far-Field Methylene chloride (2007) 

699-24-34A Far-Field Methylene chloride (2009) 

699-24-34B Far-Field Manganese increasing 

699-24-34C Far-Field 

699-24-35 Far-Field 

699-24-46 Far-Field 

B-4 



Well Name 

699-25-33A 

699-25-34A 

699-25-34B 

699-25-34D 

699-26-15A 

699-26-33 

699-26-34A 

699-26-348 

699-26-35A 

699-26-35C 

699-2-6A 

699-2-7 

699-28-40 

699-29-4 

699-31-11 

699-31-31 

699-32-22A 

699-32-228 

699-32-43 

699-33-56 

699-34-418 

699-34-42 

699-35-9 

699-37-43 

699-37-47A 

699-37-E4 

699-38-15 

699-39-39 

699-40-1 

699-40-33A 
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Table B-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

Location 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Far-Field 

Near-Field 

Near-River 

Far-Field 

Near-Field 

Near-River 

Far-Field 

>PRG 

Detect 

Tritium 

Tritium 

Nitrate 

Tritium 

Nitrate 

Manganese 

Tritium 

Tritium, iodine-129 

Fluoride 

Tritium 

Fluoride 

Tritium, iodine-129, 
nitrate 

Tritium, iodine-129 

Tritium, iodine-129 

Tritium 

Sulfate 

Tritium, iodine-129 

Tritium, 

Tritium, iodine-129 

Nitrate, sulfate 

Tritium 

B-5 

Non-Detect Anomalies/Comments 

Methylene chloride (2008) 

Methylene chloride (2007) 

Methylene chloride (2009) 

Methylene chloride (2009) 

Nitrite 

Nitrate (2005, 2008) 

Methylene chloride (2009) 

Nitrite (2007, 2008) 

Zinc elevated 



Well Name 

699-40-36 

699-41-1A 

699-41-23 

699-41-35 

699-41-40 

699-41-42 

699-42-12A 

699-42-37 

699-42-39A 

699-42-39B 

699-42-40A 

699-42-40C 

699-42-42B 

699-43-3 

699-43-44 

699-43-45 

699-44-39B 

699-45-42 

699-46-21B 

699-46-4 

699-47-5 

699-48-7A 

699-49-13E 

699-50-28B 

699-52-19 

699-8-17 

699-8-25 

699-9-E2 
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Table B-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Location Detect 

Far-Field Manganese, thall ium 

Near-River Tritium 

Far-Field lodine-129 

Far-Field 

Far-Field Tritium, iodine-129 

Near-Field Tritium 

Far-Field Tritium 

Far-Field 

Far-Field 

Far-Field Tritium 

Far-Field Tritium 

Far-Field 

Near-Field Tritium 

Near-River Tritium 

Near-Field lodine-129 

Near-Field lodine-129, arsenic 

Near-Field 

Far-Field lodine-129 

Far-Field Tritium 

Near-River Tritium 

Near-River Tritium 

Near-River 

Near-River 

Far-Field 

Far-Field 

Far-Field Tritium 

Far-Field 

Far-Field 
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Non-Detect Anomalies/Comments 

Antimony (2004, 2005), arsenic 
(2004, 2008) 

Fluoride decreasing 

Sulfate at PRG 

Thallium (2008), sulfate trending 
up 

Thallium > PRG but because of 
dilution, sulfate 

Sulfate trending up 

Nitrite (2008) 
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Table 8-1. Trend Charts for the 200-PO-1 Groundwater Operable Unit 

>PRG 

Well Name Location Detect Non-Detect Anomalies/Comments 

699-S11-E12AP Far-Field 

699-S12-3 Far-Field 

699-S19-E13 Near-River Tritium at 10,000 pCi/L 

699-S19-E14 Far-Field 

699-S2-34B Far-Field Fluoride near PRG 

699-S3-25 Far-Field 

699-S3-E12 Near-River Methylene chloride (2009), 
sulfate (2009) 

699-S6-E14A Far-Field 

699-S6-E4A Far-Field Fluoride, gross alpha Nitrate (2008), methylene 
chloride (2008), sulfate (2009) 

699-S6-E4B Far-Field Tritium at 13,000 pCi/L 

699-S6-E4O Far-Field Tritium at 14,000 pCi/L 

699-S6-E4E Far-Field Tritium approximately 
14,000 pCi/L 

699-S6-E4K Far-Field Tritium at 12,000 pCi/L, nitrate 
at approximately 28,000 µg/L. 

699-S6-E4L Far-Field Gross alpha, nitrate Tritium trending down 

699-$8-19 Far-Field 
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