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EXECUTIVE SUMMARY 

This sampling and analysis plan (SAP) addresses supplemental data collection at the waste sites 

of Model Group 5, Large-Area Ponds. The Model Group 5, Large-Area Ponds now constitute · 

the waste sites in the 200-CW-l Operable Unit (OU). The Model Group 5 comprises the thirteen 

200 Areas non-tank farm waste sites originally grouped for remedial investigation in five 

separate process-based OUs, including 200-CS-l, 200-CW-1, 200-CW-2, 200-CW-4, and 

200-CW-5. Grouping of these waste sites into their respective process-based OUs was based on 

similarity of site configuration, waste-generating processes, and anticipated nature and extent of 

contamination (contaminant distribution model) as described in DOE/RL-98-28, 200 Areas 

Remedial Investigation/Feasibility Study Implementation Plan - Environmental Restoration 

Program. 1 These five OUs were further consolidated for remedial investigation into three 

separate Comprehensive Environmental Response, Compensation, and Liability Act of 198d1-

(CERCLA) remedial investigation/feasibility study processes, each having a remedial 

investigation/feasibility study work plan, feasibility study, and proposed plan, with the 

anticipated outcome being a record of decision that generally adopts the remedial alternative 

recommended in the proposed plan. 

To stream1ine characterization of the OUs having multiple, similar waste sites, an 

'analogous-site' approach was initiated. This approach required characterization of certain 

waste sites considered to be 'representative' of other OU waste sites because they represent 

typical or bounding contamination conditions for their respective analogous waste sites. 

Remedial investigation data generally were not collected from the analogous waste sites. During 

the remedial investigation/feasibility study processes for these OUs, decision makers expressed 

concerns regarding uncertainties associated with selecting a preferred remedial alternative for the 

uncharacterized analogous waste sites and for some characterized representative waste sites. 

Consequently, an improved path forward, termed the 'Mode] Groups,' was conceived to ensure 

1 DOFJRL-98-28, 1999, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -Environmental 
Restoration Program, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

2 Comprehensive Environmental Response, Compensation, and Liability Act of /980, 42 USC 9601, et seq. 
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that sufficient data exist for the analogous waste sites to support remedial decision making. As 

an initial step in this process, the Tri-Parties (Washington State Department of Ecology, 

U.S. Environmental Protection Agency, and the U.S. Department of Energy) grouped waste sites 

into seven 'bins' based on an updated understanding gained from the remedial investigations 

performed under the approved work plans. Each bin was assigned a separate 'Model Group,' 

numbered one through seven, as follows: 

• Model Group 1, Shallow, Straightforward-Decision Sites 

• Model Group 2, Deep-Contamination Sites 

• Model Group 3, Large Sites with Near-Surface Plutonium Contamination 

• Model Group 4, Small and Medium Sites with Plutonium Contamination 

• Model Group 5, Large-Area Ponds 

• Model Group 6, Sites with Shallow and Deep Contamination 

• Model Group 7, Unique Conceptual-Model Sites. 

The first model group selected for evaluation was Model Group 5, Large-Area Ponds, which are 

the subject of this SAP. A data quality objectives process (Section 1. 7) was initiated that 

identified the large-area pond waste sites needing further data to reach a remedial decision. 

The pond waste sites identified during the data quality objectives process as requiring further 

investigation include the 216-A-25 Pond, 216-B-3 Pond, 216-S-16 Pond, 216-S-17 Pond (and 

associated UPR-200-W-124), 216-T-4B Pond, 216-U-10 Pond, and the 216-U-ll Ditch. Data 

collection will focus on obtaining additional data from soils beneath the ponds through borehole 

drilling, use of augering techniques, •push' techniques, and geophysical logging. Soil samples 

will be collected from areas of elevated contamination and elevated moisture levels. This SAP 

defines the approach for collection of supplemental data at these sites that will provide new 

information having the potential to impact final remedy selection, such as reduced institutional 

controls, specific barrier requirements, opportunities for partial excavation, and sites located 

outside of the industrial-exclusive zone where remediation could affect future land-use options. 

vi 
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TERMS 

alpha energy analysis 
amber glass 
as low as reasonably achievable 
applicable or relevant and appropriate requirement 
below ground surface 
Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 
Code of Federal Regulations 
contaminant of potential concern 
cold vapor atomic absorption 
U.S. Department of Energy 
data quality objective 
decision statement 
Washington State Department of Ecology 
U.S. Environmental Protection Agency 
feasibility study 
field sampling plan 
glass 
gamma energy analysis 
gas proportional counter 
Hanford Environmental Information System database 
ion chromatography 
inductively coupled plasma 
inductively coupled plasma/mass spectrometry 
investigation-derived waste 
200 Areas Remedial Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration Program 
(DOE/RL-98-28) 
maintain existing soil cover 
not applicable 
not required 
operable unit 
plastic 
proposed plan 
problem statement 
principal study question 
Plutonium/Uranium Extraction (Plant) 
quality assurance 
quality assurance project plan 
quality control 
Resource Conservation and Recovery Act of 1976 
Reduction/Oxidation (Plant) 
RESidual RADioactivity dose model (ANL, 2002) 
RESidual RADioactivity for biota dose model (ANL, 2006) 
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RI 
RI/FS 
RL 
ROD 
SAP 
STOMP 

SVOA 
TBC 
TBD 
Tri-Parties 
Tri-Party Agreement 

TSD 
UPR 
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WAC 
WIDS 
work plan 

. ········- ··- --- - ---

DOE/Rlr2006-57 REV 0 

remedial investigation 
remedial investigation/feasibility study 
U.S. Department of Energy, Richland Operations Office 
record of decision 
sampling and analysis plan 
Subsurface Transport Over Multiple Phases code ( see 
PNNL-12028) 
semivolatile organic analyte 
to be considered 
to be determined 
DOE, EPA, and Ecology 
Hanford Federal Facility Agreement and Consent Order 
(Ecology et al., 1989a) 
treatment, storage, and/or disposal (unit) 
unplanned release 
volatile organic analyte 
Washington Administrative Code 
Waste Information Data System database 
remedial investigation/feasibility study work plart 
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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

lfyou know Multiply by To get lfyou know Multiply by To get 

Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 
inches 2.54 centimeters centimeters 0.394 inches 
feet 0.305 meters meters 3.281 feet 
yards 0.914 meters meters 1.094 yards 
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute) 

Area Area 

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet 
sq. yards 0.836 sq. meters sq. meters 1.196 SQ. yards 
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles 
acres 0.405 hectares hectares 2.471 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28.349 2I'llDIS grams 0.0353 ounces (avoir) 
pounds 0.454 kil021"8DIS kilograms 2.205 pounds (avoir) 
tons (short) 0.907 ton (metric) ton (metric) l.102 tons (short) 

Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces 
(U.S., liquid) 

tablesooons 15 milliliters liters 2.113 pints 
ounces 29.573 milliliters liters 1.057 quarts 
(U.S., liquid) (U.S., liquid) 
cups 0.24 liters liters 0.264 gallons 

(U.S., liquid) 
pints 0.473 liters cubic meters 35.315 cubic feet 
quarts 0.946 liters 

cubic meters 1.308 cubic yards 
(U.S., liquid) 
gallons 3.785 liters 
(U.S., liquid) 
cubic feet 0.0283 cubic meters 
cubic yards 0.764 cubic meters 

Temperature Temperature 

Fahrenheit (°F-32)*5/9 CentiJu-ade Centij?l'ade (°C*9/5)+ 32 Fahrenheit 

Radioactivity Radioactivity 

picocurie 37 millibecquerel rnillibecquerel 0.027 picocurie 

xii 
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1.0 INTRODUCTION 

This sampling and analysis plan (SAP) supports supplemental remedial investigation (RI) 
activities that the U.S. Department of Energy (DOE), Richland Operations Office (RL), 
U.S. Environmental Protection Agency (EPA), and the Washington State Department of Ecology 
(Ecology) have determined are necessary to make or augment remedial decisions for waste sites 
on the Central Plateau of the Hanford Site. This SAP represents a site-specific data-collection 
strategy and plan for the Model Group 5, Large-Area Ponds, waste group sites that were 
determined during the data quality objective (DQO) process (Appendix A) and subsequent 
comment resolution meetings to require more data to make remedial decisions. This SAP also 
includes a quality assurance project plan (QAPjP) to support the sampling activities. 

1.1 BACKGROUND 

In 1999, DOE, EPA, and Ecology, the Tri-Parties to the Hanford Federal Facility Agreement 
and Consent Order (Ecology et al., 1989a) (Tri-Party Agreement}, approved DOE/RL-98-28, 
200 Areas Remedial Investigation/Feasibility Study Implementation Plan - Environmental 
Restoration Program (Implementation Plan). This plan detailed the strategy for a streamlined 
approach to collecting RI data, which relied on a process-based grouping of waste sites into 
23 operable units (OU). The plan identified the use of remedial investigation/feasibility study 
(RI/FS) work plans that would focus RI activities on a defined set of representative waste sites. 
The representative waste sites were preliminarily identified in DOE/RL-98-28 and were 
reviewed as part of the individual OU DQOs, to ensure that they adequately represented the OU 
as either typical or bounding of the other waste sites in the OU. Under the Implementation Plan, 
the decisions were to be made on the representative waste sites, thereby streamlining and 
reducing costs for the Ris. Data on analogous waste sites would be collected following issuance 
of the record of decision (ROD) and would be focused on defining the extent of contamination, 
obtaining design data, and confirming that the analogous waste site conceptual model was 
appropriately represented by the representative waste site. 

Between 1999 and 2001, RI/FS work plans were developed and approved for the following OUs: 

• 200-CW-1 Gable Mountain Pond/B Pond and Ditches Cooling Water Waste Group 
Operable Unit (DOE/RL-99-07, 200-CW-1 Operable Unit RIIFS Work Plan and 
216-B-3 RCRA TSD Unit Sampling Plan) 

• 200-CS-1 Chemical Sewer Waste Group Operable Unit (DOE/RL-99-44, 
200-CS-J Operable Unit RIIFS Work Plan and RCRA TSD Unit Sampling Plan) 

• 200-TW-1 Scavenged Waste Group/200-TW-2 Tank Waste Group/200-PW-5 Waste 
Group Operable Units (DOE/RL-2000-38, 200-TW-l Scavenged Waste Group Operable 
Unit and 200-TW-2 Tank Waste Group Operable Unit RIIFS Work Plan). 

1-1 
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In 2001 and 2002, the Tri-Parties negotiated a change to the Tri-Party Agreement that would 
consolidate the RI/FS work plans for some of the OUs. To date, RI/FS work plans have been 
approved for the following OUs or OU groups: 

• 200-CW-5 U Pond/Z-Ditches Cooling Water Waste Group Operable Unit 
(DOE/RL-99-66, Steam Condensate/Cooling Water Waste Group Operable Units RJIFS 
Work Plan; Includes: 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-J Operable Units, 
Rev. 1) 

• 200-PW-2 Uranium-Rich Process Waste Group/200-PW-4 General Process Waste Group 
Operable Units (DOE/RL-2000-60, Uranium-Rich/General Process Condensate and 
Process Waste Group Operable Units RIIFS Work Plan and RCRA TSD Unit Sampling 
Plan; Includes 200-PW-2 and 200-PW-4 Operable Units, Rev. 1, Reissue) 

• 200-LW-1 200 Area Chemical Laboratory Waste Group/200-LW-2 300 Area 
Chemical Laboratory Waste Group Operable Units (DOE/RL-2001-66, Chemical 
Laboratory Waste Group Operable Units RIIFS Work Plan, Includes: 200-LW-l and 
200-LW-2 Operable Units, Rev. 1) 

• 200-MW-l Miscellaneous Waste Group Operable Unit (DOE/RL-2001-65, 
200-MW-I Miscellaneous Waste Group Operable Unit RIIFS Work Plan, Rev. 0) 

• 200-PW-l Plutonium/Organic Rich Process Waste Group/200-PW-3 Organic Rich 
Process Waste Group/200-PW-6 Plutonium Rich Process Waste Group Operable Units 
(DOE/RL-2001-01, Plutonium/Organic-Rich Process Condensate/Process Waste 
Group Operable Unit RI/FS Work Plan, Includes: 200-PW-l, 200-PW-3, and 
200-PW-6 Operable Units, Rev. 0, Reissue). 

1.2 WASTE SITE BINNING 

The Ris for the Model Group 5, Large-Area Ponds waste sites previously were addressed in the 
200-CS-l Chemical Sewer, 200-CW-1 Gable Mountain Pond/B Pond and Ditches, and 
200-CW-5 U Pond/Z-Ditches waste group RI/FS work plans (DOE/RL-99-44, DOE/RL-99-07, 
and DOE/RL-99-66, respectively). The associated RI data were collected, reported, and 
evaluated through RI reports and feasibility studies. Proposed plans were developed to support 
public review of the RI/FS process and the proposed remedial alternatives. Table 1-1 lists the RI 
reports, feasibility studies, and proposed plans that documented the RI/FS process for the Model 
Group 5 waste sites, including those sites from which no data will be collected under this SAP. 

During the regulator review of the RI reports and feasibility studies, a growing desire for 
additional data above that identified in the approved RI/FS work plans was identified by the EPA 
and Ecology. The Tri-Parties undertook an activity in fiscal years 2005 and 2006 to evaluate 
data needs and to reach agreement on a path forward for supplemental data collection. The 
initial step in this activity was to bin waste sites based on an updated understanding gained from 
the Rls performed under the approved work plans. The Tri-Parties identified seven bins, 
assigning each as a separate 'Model Group' numbered one through seven. This SAP addresses 
Model Group 5 waste sites, consisting of the large-area cooling-water ponds that generally are 

1-2 
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located around the outer perimeter of the 200 Areas. The cooling-water ponds tend to be shallow 
waste sites having generally received relatively low concentrations of contaminants from the 
infiltrating water. 

1.3 SCOPE 

The scope of this SAP is limited to collection of supplemental RI and confirmatory sampling 
data at Model Group 5, Large-Area Ponds (200-CW-1) waste sites where the Tri-Parties have 
agreed to collect more data in support of remedial alternative decision making or to augment the 
decision-making process. The QAPjP and field sampling plan (FSP) are written to apply to the 
RI techniques that will be employed at Model Group 5 waste sites. The data collected in 
accordance with this SAP are intended to enhance the characterization data collected under the 
RI/FS work plans to refine remedial-alternative evaluation and enhance remedial decision 
making. Data-collection activities described in this SAP are based on the DQO process 
(Section 1. 7). 

1.4 DOCUMENT ORGANIZATION 

This SAP is organized as follows. 

• Chapter 1.0 summarizes DQO process results and waste site background information. 

• Chapter 2.0 provides the QAPjP. 

• Chapter 3.0 is the FSP for collection of additional data from vadose-zone soils of the 
Model Group 5, Large-Area Pond waste sites. 

• Chapter 4.0 provides for project health and safety planning. 

• Chapter 5.0 provides for management of investigation-derived waste (IDW). 

• Appendix A provides the complete results of the DQOs process. 

• Appendix B provides a summary of existing data on previously sampled ponds 
(216-A-25, 216-8-3, and 216-U-10). 

1.5 MODEL GROUP 5 WASTE SITES 
BACKGROUND, DESCRIPTION, AND 
HISTORY OF OPERA TIO NS 

This section provides the background, description, and history of the Model Group 5, Large-Area 
Pond, waste sites. This group consists of 13 waste sites comprising ponds and ditches located 
around the perimeter of the 200 Areas. Figure 1-1 identifies the general location on the Hanford 
Site of Model Group 5 waste sites. Figures 1-2 and 1-3 show the locations of the 200 West and 
200 East Areas waste sites, respectively. Table 1-1 identifies the large-pond and ditch sites 
included in Model Group 5 and provides background and description information. These waste 
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sites primarily received liquid-effluent waste in the form of steam condensate and cooling water 
from multiple facilities in the 200 Areas. This effiuent typically contained low concentrations of 
contaminants, but occasional failure in the process systems resulted in the release of 
radionuclides to the cooling-water systems. Effluents containing low levels of contaminants 
were discharged to the ponds and infiltrated into the vadose zone. Many of these contaminants, 
such as Cs-13 7 and Sr-90, do not generally pose a threat to groundwater because they sorb to 
soils near their discharge point and move slowly through the environment. Cesium-13 7 and 
strontium-90 also have shorter half-lives and tend to radioactively decay before reaching the 
groundwater. Data from ponds sampled to date show Cs-137 as the major risk driver (see data 
for 216-A-25, 216-B-3, and 216-U-10 Ponds in DOE/RL-2000-35, 200-CW-1 Operable Unit 
Remedial Investigation Report and DOE/RL-2003-11, Remedial Investigation for the 
200-CW-5 U Pond/Z Ditches Cooling Water Group, the 200-CW-2 S Pond and Ditches Cooling 
Water Group, the 200-CW-4 T Pond and Ditches Cooling Water Group, and the 200-CS-J Steam 
Condensate Group Operable Units). Because the ponds generally received large volumes of 
water, groundwater mounds were commonly associated with the ponds. Additional information 
on waste sites is provided in the documents listed in Table 1-1. 

Through the DQO process, it was decided that the 216-T-4A Pond would be withdrawn from 
Model Group 5, because this site already has undergone significant remediation, making it more 
appropriate for placement in Model Group 1. 

1.6 CONTAMINANTS OF POTENTIAL 
CONCERN 

The DQO process (Appendix A) includes identification of the contaminants of potential concern 
(COPC) for further Model Group 5 waste-site evaluation. The radiological and chemical COPCs 
for the Model Group 5 waste sites are a subset of the CO PCs identified in the existing RI/FS 
documents (Table 1-1 ), which include risk assessment data evaluations. The DQO process 
generally narrowed the list of COPCs for this characterization to the primary risk drivers 
identified through the RI/FS process, including the risk assessment. The COPCs for each waste 
site are summarized in Table 1-2. Additional COPCs have been added to selected sites to 
confirm the use of the analogous site process is protective of groundwater. 

Contaminants not identified as COPCs will be reported by the analytical laboratories if detected 
during analysis. These data will be evaluated against process knowledge, exposure assumptions, 
and regulatory standards and/or risk-based cleanup levels in support of remedial-action decision 
making. They also will be considered in refinement of the baseline risk assessment that will 
integrate existing and new data. 

1.7 DATA QUALITY OBJECTIVES 

To ensure that data quality requirements are met, the sampling design in this SAP was 
established through the EPA's seven-step DQO process (EPN240/B-06/001, Guidance on 
Systematic Planning Using the Data Quality Objectives Process, EPA QNG-4) as detailed in 
Appendix A. The DQO process workshops for the Model Group 5 waste sites began October 20, 
2005, and the last workshop occurred September 7, 2006. The key DQO outputs are summarized 
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in this section, including statement of the problem(s}, decision rules, tolerable limits on decision 
errors, and sampling design. The sampling design developed in the DQO and summarized in this 
section has been carried forward to the FSP (Chapter 3.0). 

Table 1-3 provides a concise statement of the problem to be resolved. 

Table 1-4 identifies the potentially applicable or relevant and appropriate requirements (ARAR) 
for the Model Group 5 waste sites. 

Table 1-5 identifies Model Group 5 information needs identified in DQO Step 3. These 
information needs are evaluated against the existing data to determine what additional data, if 
any, are needed to support remedial alternative decision making. 

1. 7.1 Decision Rules 

Decision rules are developed in DQO Step 5 from the combined results of DQO Steps 2, 3, and 
4, which include development of principal study questions (PSQ), decision statements (DS), 
remedial-action alternatives, data needs, COPC action levels, analytical requirements, and the 
scale of the decisions. 

The decision rules generally are developed for each DS in the form of an "IF . .. THEN ... " 
statement that considers the parameters of interest (e.g., COPCs), the scale of the decision 
(e.g., location), the action level (e.g., COPC concentration), and the alternative action that would 
be taken under prescribed conditions. The Model Group 5 decision rules are shown in Table 1-6. 

1. 7.2 Sample Design Summary 

Data-collection locations and sampling methods have been selected that resolve the DSs and 
provide information regarding sample parameters. A biased (nonstatistical), two-phase 
investigation approach is used at times to identify the horizontal and lateral extent of 
contamination at Model Group 5 waste sites. This investigative approach relies on observational 
techniques to determine appropriate locations for focused soil sampling. Field geophysical 
logging of pushed boreholes will be used to identify where Cs-137, a pervasive and persistent 
COPC for all waste sites, exceeds logging action levels. This approach increases the likelihood 
of encountering the worst case conditions (i.e., maximum contaminant concentrations) for 
focused sampling collection. Additionally, sampling sites also have been selected to identify 
areas of high moisture content potentially containing mobile contaminants at concentrations that 
could impact groundwater. 

Table 1-7 summarizes methods and key features of the data collection at pond waste sites for 
which existing data are not sufficient to make a remedial decision. 
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Figure 1-1. Location of Model Group 5 Waste Sites. 
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Figure 1-2. Location of200 West Area Model Group 5 Ponds. 
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Figure 1-3. Location of200 East Area Model Group 5 Ponds. 
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Site 

2 I 6-A-25 Pond 

216-B-3 Pond 

216-B-3A Pond 

216-B-3B Pond 

216-B-3C Pond 

216-S-10 Pond 

Source 
Fadlity/ 
Proces8 

PUREX, 
B Plant 

B Plant, 
PUREX 

Same as 
216-B-3 
Main Pond 

Same as 
216-B-3 
Main Pond 

Sarne as 
216-B-3 
Main Pond 

REDOX; the 
216-S-10 Ditch 
fed the pond. 

Table 1-1. Model Group 5, Large-Area Ponds, Waste Sites. (4 Pages) 

Openble RIRep WorkPlu RI Report 
Description, l>atct Of OperatioD 

Unit 
Site? (DOE/ (DOE/RL#) 
(YIN) RL#) 

Operated from 1957 to 1987 as a 29 ha 
(71-acre) and 1.5 m (5 ft) deep large 
percolation pond. Bentonite was added to 
decrease percolation, and copper sulfate was Yes 
added to eliminate algae and invertebrate 
food sources for water fowl. Backfilled and 
surface stabiliz.cd in 1988. 

Operated from 1945 to 1994 as a 14 ha 
(35-acre) and 0.6 to 6 m (2 to 20 ft) 
percolation pond. Bentonite was added to Yes 
decrease percolation. Backfilled and surface 
stabiliud in I 994. 99--07 2000-35 
Operated from 1983 to 1994 as a 4 ha 200-CW-1 

(approved) (approved) 
(10-acre), approx. 1 m (3 ft) deep pond. No 
Clean closed under RCRA in 1995. 

Pond was operational from 1983 to 1995 as a 
4 ha (10-acrc), approx. I m (3 ft) deep pond; 
however, this pond only received waste in No 
1984 associated with a dike failure between 
216-B-3A and 216-B-3B. Clean closed 
under RCRA in 1995. 

Operated from 1985 to I 997 as a 17 ha 
(141 -acre), 2 to 3 m(6.6 to IO ft)deeppond. No 
Clean closed under RCRA in 1995. 

Operated from 1951 to 1991 as an irregular-
shaped manmade pond covering 20,234 m2 

99-44 
2004-17 

(5 acres), 2.4 m (8 ft) deep, and included four 200-CS-1 Yes (approved) (Revision 0 
submitted) finger-leach trenches. Stabilized in 1984. 

- - - -- -

FSIPP Draft A FSIPP 
(DOE/RL#, Recommeaded 
OOE/RL#) Alternadve* 

MESC 

MESC 
2002-69/ 
2003--06 

(Draft A 
submitted) No-action 

No-action 

No-action 

2005-63/ 
2005-64 

No-action 
(Draft A 

submitted) 
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Site 

216-S-16 Pond 

216-S-17 Pond 

UPR-200-W-
124 

Source 
Facility/ 
h'oc:a$ 

Cooling water 
and steam 
condensate 
fromREDOX; 
after 1973 
received 
216-U-lOPond 
overflow via 
the 216-U-9 
Ditch. 

REDOX 
(202-S) and 
216-U-10 Pond 
overflow via 
the 216-U-9 
Ditch. 

Cooling water 
from202-S 
Facility 
process tanks 

Table 1-1. Model Group 5, Large-Area Ponds, Waste Sites. (4 Pages) 

Operable RIRep Work.Plan 
RI Report Description, Data of Operation Site? (DOE/ Unit 

(Y/N) RL#) 
(DOE/RL#) 

Operated from 1957 to 1975. Pond had four 
lobes separated by dikes and a leach trench 
that covered 125,000 m2 (1,350,000 ft'-) and 
was 0.9 m (3 ft) deep. In 1975, the 216-S-l 6 
Pond was backfilled and surface stabilized 

No using soil from the dikes. Lobe 4 never was 
used. 

Operated from 1951 to 1954. Pond was 2003-11 
formed by earthen dikes, approximately I m 200-CW-2 99-66 
(3.3 ft) high on the north and west side of the (approved) (conditionally 

site, and covered 292 by 292 m (958 by approved) 

958 ft), or 6.9 to 8.S ha (17 to 21 acres), and 
No averaged 0.3 to 0.6 m (I to 2 ft) depth. 

Copper sulfate was added to eliminate algae 
and invertebrate food sources for water fowl. 
Pond was backfilled in 1954 and stabilized 
again in 1984. 

Unplanned release was reported in 1959 and 
was a 305 by 9 m (1,000- by 30-ft) release No 
from the southwest area of the 216-S- l 7 
Pond, caused by a dike break. 

FS/PP 
(DOE/RL#, 
DOE/RL#) 

2004-24/ 
2004-26 
(Draft A 

submitted) 

Draft A FS/PP 
Recommended 
Alternative* 

Cap 

Cap 

Cap 

t, 

i 
I 

N 

8 
0\ 
I v, 

-..J 

~ 
< 
0 
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Site 

216-T-4APond 

216-T-4B Pond 

216-U-10 Pond 

216-U-11 Ditch 

Saree 
Fadllty/ 
Process 

TPlant-
221-T, 
224-T, 
242-T, 
2706-T Bldgs 

242-T 
Evaporator 
steam 
condensate and 
condenser 
cooling water; 
nonradioactive 
wastewater 
from 221-T air 
conditioning . 
filter units and 
floor drains. 

284-W, 231-Z, 
234-52, 
2723-W, 
2724-W, 
221-U, 224-U, 
241-U-l 10, 
242-S, 271-U, 
291-Z 

234-52, 
291-Z, 
231-Z 

Table 1-1. Model Group 5, Large-Area Ponds, Waste Sites. (4 Pages) 

Operable 
RIR.ep WorkPlu RI Report FS/PP DnftAFS/PP 

Dacrtpdon, Datel of Operation Unit Site! (DOFJ (DOFJRL#) (OOEIRL#, Recommended 
(YIN) RL#) DOEIRL#) Alternative* 

Operated from 1944 to 1972 as a natural 
sl.lmlCe depression in the desert floor 6.5 ha 
(16 acres) that received T Plant process 
cooling water, steam condensate, and 
decontamination waste. In 1972, the bottom 

No Cap 
of the original pond was scraped to a depth of 
15 to 23 cm (6 to 9 in.). and the scrapings 
were placed in the adjacent 218-W-2A Burial 
Ground (Trench 27). The area was covered 
with clean soil in February 1973. 

Operated from 1972 to l 995 and replaced the 200-CW-4 
216-T-4A Pond. It was a natural depression 
that received runoff from the 216-T-4-2 
Ditch. Wetted size estimated at 0.6 ha 
(1.5 acres), 0.45 m (1.5 ft) deep. The volume 
of water in the new 216-T-4-2 Ditch usually No 2004-24/ Cap 
was not enough to fill the pond and generally 99-66 2003-11 2004-26 
was absorbed in the ditch, leaving the pond (approved) 

(conditionally 
(Draft A 

area dry. This site is now located within the approved) 
submitted) 

218-W-3AE Burial Ground. 

Operated from 1944 to 1985 as an unlined 
topographic depression of12 ha (30 acres), 
having a variable depth. Backfilled and 
surface stabilized in 1985. Yes Cap 

200-CW-5 

Operated from 1944 to 1957 as an unlined 
ditch of 1,375 by 1.5 m (4,510 by 5 ft), 1.8 m 

No Cap 
(6 ft) deep. Backfilled and surface stabilized 
in 1985 in conjunction with 216-U-l 0 Pond. 

I 

l 
l 
' 

I 



I 

-I -I'-,) 

Table 1-1. Model Group 5, Large-Area Ponds, Waste Sites. (4 Pages) 

Source Openble 
RIRep Work Plan RI Report FS/PP DnftAFS/PP 

Site Facility/ Description, Dates of Operation Unlt Site? (DOE/ (OOFJRL#) (DOEJRL#, Reeommeaded 
Proceu (YIN) RL#) DOE/JU.#) Alternative* . . 

•Draft A documents have been subnutted for regulatory agency reVJcw. Approval 1s pendmg reV1s1on m accordance with newly established Tn-Party Agreement 
(Ecology et al., 1989a) milestones. 

DOE/RL-99-07, 200-CW-1 Operable Unit RIIFS Work Plan and 216-B-3 RCRA TSD Unit Sampling Plan. 
OOEIRL-99-44, 200-CS-1 Operable Unit RJIFS Work Plan and RCIU. TSD Unit Sampling Plan. 
OOE/RL-99-66, Steam Condensate/Caoling Water Waste Group Operable Units RIIFS Work Plan; Includes: 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 Operable 

Units. 
DOE/RL-2000-35, 200-CW-1 Operable Unit Remedial Investigation Report. 
DOE/RL-2002-69, Feasibility Study for the 200-CW-J and 200-CW-3 Operable Units and the 200 North Area Waste Sites. 
DOE/RL-2003--06, Proposed Plan for the 200-CW-J Gable Mow,tain Pond.IE Pond and Ditches Waste Group Operable Unit, the 200-CW-3 North Area Cooling Water 

Waste Group Operable Unit, and the 200 North Area Waste Sites. 
DOE/RL-2003-11, Remedial Investigation for the 200-CW-5 U Pond/Z Ditches Cooling Water Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 

200-CW-4 T Pond and Ditches Caoling Water Group, and the 200-CS-J Steam Condensate Group Operable Units. 
OOE/RL-2004-17, Remedial Investigation Report for the 200-CS-J Chemical Sewer Group Operable Unit. 
OOE/RL-2004-24, Feasibility Study for the 200-CW-5 (U Pond/Z Ditches Cooling Water Waste group), 200-CW-2 (S Pond and Ditches Cooling Water Waste Group), 

200-CW-4 (I' Pond and Ditches Cooling Water Waste Group), and 200-SC-J (Steam Condensate Waste Group) Operable Units. 
DOE/RL-2004-26, Proposed Plan for 200-CW-5, 200-CW-2, 100-CW-4 and 200-SC-I Operable Units. 
OOE/RL-2005-63, Feasibility Study for the 200-CS-J Chemical Sewer Group Operable Unit. 
DOEIRL-2005-64, Proposed Plan for the 200-CS-I Chemical Sewer Group Operable Unit. 
Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order. 

DOE 
FS 
MESC 
pp 
PUREX 

U.S. Dcpartmcnt of Energy. 
feasibility study. 

= maintain existing soil cover. 
proposed plan. 
Plutonium-Uranium Extraction (Plant). 

RCRA 
REDOX 
RI (rep site) 
RL 
work plan 

Resource Consen,atum and Recovery Act of I 976. 
Reduction-Oxidation Plant 
remedial investigation (representative waste site). 
U.S. Department of Energy, Richland Operations Office. 
remedial investigation/feasibility study work plan. 
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Site 

216-A-25 
Pond 

216-B-3 
Pond 

216-B-3A 
Pond 

216-B-3B 
Pond 

216-8-3C 
Pond 

216-S-10 
Pond 

216-S-16 
Pond 

216-S-l 7 
Pond 

Table 1-2. Swnmary of Model Group 5 Waste Site Characterization Requirements. (2 Pages) 

Morel>aaa Data Quality Objectives Potential Accderated. Contamlunts lodudiD& Contamlunts or Potential 

Reqairecl? Rationale Remedy Coaftrmatory Coacern 
Impact? S.mpUnc? (Ya/No) (Teduakal Basis) 
(Ya/No) (Yes/No) NooradiolQlkal Radiolo&kal 

Yes Need data at overflow area to No Yes ICP metals screen (including Cs-137, Eu-154, 
reconcile historical flyover cadmium, and lead), mercury Sr-90, Tc-99, 
survey findings. Np-237, Pu-2391240, 

Am-241, and 
uranium isotopes 

Yes Data insufficient to confirm a Yes Yes ICP metals screen (including Cs-137, Eu-154, 
partial removal alternative as a cadmium, and lead), mercury • Sr-90, Tc-99, 
possible means to reduce site Np-237, Pu-2391240, 
risk. Am-241,and 

uranium isotopes 

No NIA NIA NIA NR NR 

No NIA NIA NIA NR NR 

No NIA NIA NIA NR NR 

No NIA NIA NIA NR NR 

Yes More data needed to identify Yes Yes Antimony, cadmium, Cs-137, Eu-154, 
spatial distribution and manganese, selenium, uranium Sr-90, Tc-99, 
concentrations of contaminants (total), silver, thallium, Np-237, Pu-239/240, 
of potential concern and fluoride, cyanide, nitrate b Am-241, and 
potential of past discharges to uranium isotopes 
impact future use of 
groundwater. 

Yes No site-specific historical data Yes Yes Antimony, cadmium, Cs-137, Eu-154, 
available. Need data to manganese, selenium, uranium Sr-90, Tc-99, 
identify spatial distribution and (total), silver, thallium, Np-237, Pu-2391240, 
concentrations of contaminants fluoride, cyanide, nitrate b Am-241, and 
of potential concern and uranium isotopes 
potential of past discharges to 
impact future use of 
groundwater. 

Daaa-Gathertn1 
Method 

Geophysical 
logging of 
shallow pushes 
and soil sampling. 

Geophysical 
logging of pushes 
and soil sampling. 

NIA 

NIA 

NIA 

NIA 

Geophysical 
logging of pushes 
and soil sampling. 

Geophysical 
logging of push 
and soil sampling. 
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Table 1-2. Summary of Model Group 5 Waste Site Characterization Requirements. (2 Pages) 

More Data Data Qulity Objectives 
Potentlal Accelerated, ContaJninants lncladlnc Contaminants of Poteatial 

Site ReqWRcl? RatioDale 
Remedy Confirmatory Coneern Data-Gatherine 

(Yes/No) (Technical Buis) 
Impact? Samplblc? Method 
(Yes/No) (Yes/No) Nonradiolop:al Radiologica) 

UPR-200- TBD No site-specific historical data No No NR NR Geophysical 
W-124 available. logging of pushes. 

216-T-4B Yes No site-specific historical data Yes Yes Antimony, cadmium, Cs-137, Eu-154, Geophysical 
Pond available. manganese, selenium, uranium Sr-90, Tc-99, logging of pushes 

(total), silver, thallium, Np-237, Pu-239/240, and soil sampling. 
fluoride, cyanide, nitrate b Am-241 , and 

uranium isotopes 

216-U-10 Yes Borehole, test pits, and pushes Yes Yes Antimony, cadmium., Cs-137, Eu-154, Geophysical 
Pond will help resolve prior data manganese, selenium, uranium Sr-90, Tc-99, logging of pushes 

quality issues and help evaluate (total), silver, thallium, Np-237, Pu-239/240, and soil sampling. 
partial removal alternative and fluoride, cyanide, nitrate b Am-241, and 
potential of past liquid disposal uranium isotopes 
to the ditch to impact 
groundwater . 

216-U-l l Yes More data needed to identify Yes Yes Antimony, cadmium, Cs-137, Eu-154, Geophysical 
Ditch the lateral extent of manganese, selenium., uranium Sr-90, Tc-99, logging of pushes 

contamination and potential of (total), silver, thallium, Np-237, Pu-239/240, and soil sampling. 
past liquid disposal to the ditch fluoride, cyanide, nitrate b Am-241, and 
to impact groundwater. uranium isotopes 

• Because of the large body of characterization data avaliable for the representative 216-B-3 Pond waste site, B Pond-specific contaminants of potential concern for this action are represented by 
the more focused list of contaminants of potential concern from Table 5-1 of DOE/RL-2002--09, Feasibility Study for the 200-CW-J and 200-CW-3 Operable Units and the 200 North Area 
Waste Sites. 

' This waste site is analogous to the well-d1aracteriud, representative 216-U-l 0 Pond waste site. Because of the absence of data for this analogous waste site, as a conservative measure, the list of 
216-U-10 Pond contaminants of potential concern in DOE/RL-2003-11 , Remedial InvestigaJion for the 200-CW-5 U Pond/Z Ditches Cooling Water Group. the 200-CW-2 S Pond and Ditches 
Cooling Water Group, the 200-CW-4 T Pond and Ditches Cooling Water Group. and the 200-CS-J Steam Condensate Group Operable Units, Table 6-1 , are used, with the inclusion ofU-238 
(identified in the Waste lnfomuUion DaJa System database), fluoride and cyanide (identified through STOMP modeling) (PNNL-12028, STOMP Subsurface Transport Over Multiple Phases, 
Version 2.0, Applicalion Guide). and Pu-239/240 and Am-241 (identified by earlier 216-U-1 l Ditch sampling). 

ICP = inductively coupled plasma. 
N/ A = not applicable. 
NR = not required. 
STOMP - Subsurface Transport Over Multiple Phases. 
TBD = to be determined. 

- - -- - - --- ---- - - -
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Table 1-3. Concise Statement of the Problem. 

Supplemental data are needed to complete the remedial-alternatives evaluation in the feasibility study and achieve 
final remedial decision making for most of the Model Group 5, Large-Area Ponds waste sites. 

Table 1-4. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages) 

Depth I• terval For Potential Applkable or Releva• t and Appropriate Aetlo• Levell Compliance Requirements 

R"""11111dldn l,uhk ,,,e 200 Ama ulld-Use B111111•,:, (lnd'"'""1 u11d Use) • 

Human health; 10-4 to 1 O..s risk range per CERCLA in 
40 CFR 300, interpreted by EPA as I 5 mrem/yr above 

Shallow zone (0 to background; OSWER 9200.4-18 (EPA, 1997) (TBC) Contaminant-specific; RESRAD 
4.6 m (0 to 15 ft] guidance on cleanup levels. modeling b 
bgs) 

Ecological - ANL, 2006, RESRAD-BIOTA, Version 1.2 
Sollware 

Deep zone (ground 4 mrem/yr above background to groundwater, or no 
Maximum contamination levels, 

surface to additional groundwater degradation. alternatively, site-specific fate and transport 
groundwater) modeling 

Nonr,u/h,logktll CoMtltuena luuk tlle 200 ArH Lluul-Use B011n•ry (l11duffl'UII lad U") • 

Shallow zone (0 to Human health - WAC 173-340-745(5) Method C 
Chemical specific (with contaminant-
specific variations) 

4.6 m [0 to 15 ft] 
Ecological- WAC 173-340-7493 (WAC 173-340-900, bgs) 
Table 749-3) 

Chemical specific 

Fixed-parameter three-phase partitioning 
Deep zone (ground model (Equation 747-1), maximum 
surface to WAC 173-340-747(4) Method B criteria contamination levels, Federal ambient 
groundwater) water quality control criteria; alternatively, 

site-specific fate and transport modeling 

Rl,dlol,11dula 011aule 11,, 200 Ara und-Us, B01111d,uy (Cons,,,,.,,.,, [Mlnllfg}) • 

Human health; 10-4 to 10..s risk range per CERCLA in 

Shallow zone (0 to 
40 CFR 300, interpreted by EPA as 15 mrem/yr above 
background; OSWER 9200.4-18 (EPA, 1997) (TBC) Contaminant-specific; RESRAD 4.6 m [Oto 15 ft) guidance on cleanup levels. modeling b 

bgs) 
Ecological - ANL, 2006, RESRAD-BIOTA, Version 1.2 
Software 

Deep zone (ground Maximum contamination levels, Federal 

surface to 4 mremlyr above background to groundwater, or no ambient water quality control criteria; 

groundwater) additional groundwater degradation. alternatively, site-specific fate and transport 
modeling 

NonNdWagict1I CoMtitlUlfa 011tsu1, "'' 200 Anti und-Us, Bt1u11d•ry (ColUUNtioll {Mllfllfg}) • 

Shallow zone (0 to Human health- WAC 173-340-740(3) Method B Chemical specific (with contaminant-
specific variations) 

4.6 m [Oto 15 ft) 
Ecological - WAC 173-340-7493 (WAC 173-340-900, bgs) Chemical specific 
Table 749-3) 

Deep zone (ground Fixed-parameter three-phase partitioning 
surface to WAC 173-340-747( 4) Method B criteria model (Equation 747-1); alternatively, site-
groundwater) specific fate and transport modeling . OOF.IEIS-0222-F, Filial HOll[ord CompreM11S1ve Land-Use Plan E11vlronmental Impact Statement, as modified by the nsk framework. 

Waste sites near the fringe of the Core Z-olle boundary may be subject to an unrestricted land-use scenario. 
'The RESidual RADioactivity dose model (RESRAD) (ANL, 2002, RESRAD for WlndoWJ, VCBion 6.21) has been used for similar waste 

sites and will be used as a minimum for estimating dose and risk from direct exposure with radiological contaminants. If more 
appropriate models arc developed, they will be evaluated for use. 
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Table 1-4. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages) 
Depth Interval For 

Compliance 
Potential Applicable or Relevant ud Appropriate 

Requirements 
40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan." 
ANL, 2006, RESRAD-BJOTA, Version 1.2 Software. 

Action Levels 

EPA, 1997, utablishment of C/ean"p levels for CERCLA Sites with Radioactive Contamination, OSWER 9200.4-18. 
WAC 173-340-740(3), "Unrestricted Land Use Soil Cleanup Standards," "Method 8 Soil Cleanup Levels for Unrestricted Land Use." 
WAC 173-340-745(5), "Soil Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup Levels." 
WAC 173-340-747(4), "Deriving Soil Concentrations for Ground Water Protection," "Fixed Parameter Three-Phase Partitioning Model." 
WAC 173-340-900, "Tables." 
WAC 173-340-7493, "Site-Specific Terrestrial Ecological Evaluation Procedures." 

bgs = below ground surface. 
CERCLA = Comprehensive Environmental Response, Compensation, and liability Act of 1980. 
EPA = U.S. Environmental Protection Agency. 
TBC = to be considered. 

Table 1-5. Required Information and Reference Sources. (2 Pages) 
Are Additional Data Required to Support RI/FS Procas? 

(Yes• /No] 

Required 
< jQ 

~ 
~ jQ 0 laformatton Reference Soun:e Ill 

~ 
Q 1(1 .... 

l ~ ~ - - - g~ i -
~ Ji Ji I 

Category ~ ,b Ji Ji ,b ,b ~- ~ Ji - - - - - ... - - - -N N 
N N N N • N N 

~ N N 

Soil 
See the following 

radiological 
discussion for infonnation y y Nb Nb Nb N y y N y y 

data 
used to fonnulate table 
responses. 

Soil non-
See the following 

radiological 
discussion for information y y N N N N y y N y y 
used to fonnulate table sample data responses. 

Hydrogeologic Model for 
the 200-East 
Groundwater Aggregate 
Area, 
WHC-SD-EN-TI-019, 
Rev. 0. Presents site- N N N N N - -- - - - --
specific data for 200 East 

Physical Area that can be used to 
properties calculate soil density, 
moisture hydraulic conductivity, 
content, and porosity. 
particle size Hydrogeologic Model for 
distribution, the 200-We.st 
and Groundwater Aggregate 
lithology Area, 

WHC-SD-EN-Tl-014, 
Rev. 0. Presents site- -- .. .. - - N NC NC N N N 
specific data for 200 West 
Area that can be used to 
calculate soil density, 
hydraulic conductivity, 
and porosity. 
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Table 1-5. Required Information and Reference Sources. (2 Pages) 
Are Additional Data Req• lred to S•pport RI/FS Procesa? 

[Yes" /No) 

Required 

~ 
t:IQ u ~ IQ 0 Informatloa Reference Source j ~ 

0 'O " ... 
~ :i 

... - ~ 8.., i ... ... 
Catqory ~ ~ NN :i ~ ... ~ ~ ~ ... • - N - - ... ... ... ... ... ... ... 

N N N N N N N 
~ N N N 

• Yes indicates that more data will be collected. 
b Radiological data are considered adequate based on comparison of method detection limits to action levels. 
• Analysis of soil samples for physical properties will be required, if soil sampling is indicated by geophysical logging and if physical property 

data do not exist. 

PS ~ problem statement. 
PSQ = principal study question. 
RI/FS = remedial investigation/feasibility study. 

Table 1-6. Decision Rules. 

Decision Decision Rule Rule No. 

If the activity ofradionuclides (as estimated by the 95% upper confidence limit of the mean, 
arithmetic mean, or maximum, or detected values) in large-area pond soils results in a direct 
radiological exposure dose rate that exceeds the human health, groundwater, and/or ecological 

1 protection preliminary action levels for rural/residential (unrestricted surface use outside the core 
zone) and/or industrial (waste management) exposure scenarios, based on the site contaminant 
distribution model and RESRAD modeling, then an appropriate action will be selected from 
Appendix A, Table A-2. 

If the concentrations of nonradiological constituents ( as estimated by the 9 5% upper confidence 
limit of the mean, mean, maximum, or detected values) in large-area pond vadose-zone soils 

2 exceed the preliminary action levels for human health, groundwater, and/or ecological protection 
for ruraVresidential (unrestricted surface use outside the core zone) and/or industrial (waste 
management) exposure scenarios, then an appropriate action will be selected from Appendix A, 
Table A-2. 

RESRAD = ANL, 2002, RESRAD for Windows, Version 6.21. 
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Table 1-7. Summary Sampling Design. (2 Pages) 
Planned Sarvey 

or Aaalytlcal Key Features or Design* 
Metllodology 

216-A.-15 Pond- CW-1 

Geophysical Specific location/area of concern: Detennine general extent of contamination at the stabilized, secondary 

logging overflow area emanating from the northwest comer of the stabilized primary overflow section by installing two 
shallow pushes into overflow area soil and geophysically log pushes using spectral-gamma instruments. 

~ollec! on~ soil sam11le from each sh11llow [!!!!th for a total of two soil samoles r!;loresenting the 119nd bottom 
Soil sampling based on geoi;ih~ical logging res11l1s from the shallow 11ush!il~- Soil §il!!!l1les will be anal~~ (or conmminant~ 

id!:intifi!ild in Table 1-2. 

116-B-1 Pond - CW-1 

Geophysical Specjfic location/area of concern: Determine the nature and extent of contamination emanating radially from the 

logging pond inlet by installing shallow pushes into pond soil surrounding the BP-I Test-Pit hotspot and geophysically 
log pushes using spectral-gamma instruments. 

Soil sampling Sample soil along the transect with the highest Cs-137 concentration, based on geophysical logging results. Soil 
~ll!lmles will ~ anal~ed for contaminants identified in Ti1ble 1-2. 

116-S-16 Po11d - CW-1 

SJ)ecific location/area of concern: Determine the nature and extent of contamination emanating radially from the 
pond inlet through the inlet channel and all four pond lobes by installing 11 shallow pushes into pond soil, 

Geophysical beginning at the pond inlet and geophysically log pushes using spectral-gamma instruments. 

logging (gamma Install two deep pushes (in pairs) in lobes I and 2 of the pond for a total of four pushes. Additionally log the first 
and moisture) push of each pair with slim hole gamma and moisture estimating tools. Based on the geophysical results of the 

first push of each pair, select up to three depths to collect soil samples from the second push in the pair. 

Integrate activities as applicable with 200-UP-l Groundwater Operable Unit activities. 

(a) Collect a minimum of one soil sample from worst case location and depth, based on geophysical logging 
results from the shallow pushes 

Soil sampling 
(b) Collect soil samples from the second push of each deep-push pair at a depth representative of the bottom of 
the pond and at two depths having elevated moisture levels for a total of six soil samples. 

Integrate activities as applicable with 200-UP-1 Groundwater Operable Unit activities. 

Soil samol!il!! will be mi11b:~ed for -,;ontami!]ants id!mlified in Table 1-2. 

116-S-17 Pond-CW-2 

Specific location/area of concern: Determine nature and. extent of contamination emanating radially from the 
pond inlet by installing 10 shallow pushes into pond soil, beginning at the pond inlet and geophysically log 
pushes using spectral-gamma instruments. 

Geophysical Install four deep pushes (in two pairs) in the pond for a total of four pushes. Additionally log the first push of 
logging (gamma each pair of deep pushes with a slim hole gamma and moisture estimating tools. Based on the geophysical 
and moisture) results of the first push of each pair, select up to three depths to collect soil samples from the second push in the 

pair. 

Integrate activities as applicable with 200-UP- l Groundwater Operable Unit activities. 

(a) Collect a minimum of one soil sample from worst case location and depth, based on geophysical logging 
results from the shallow pushes. 

Soil sampling 
(b) Collect soil samples from the second push of each deep push pair at a depth representative of the bottom of 
the pond and at two depths having elevated moisture levels for a total of six soil samples. 

Integrate activities as applicable with 200-UP-1 Groundwater Operable Unit activities. 

S2il ~111!:l!! will be an!!l~ fQr 2ontaniin;mts id!;lntified in Table 1-2. 
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Table 1-7. Summary Sampling Design. (2 Pages) 

Planned Survey 
or Analytical Key Features of Dellp* 
MetbodolOIY 

UPR-1tJO-W-124 (OHrflow Ar• of tJ,1116-S-l 7 Po1td)- CW-2 

Geophysical Specific location/area of concern: Determine nature and extent of contamination emanating from the dike 

logging overflow at the southwest comer of the pond by installing two shallow pushes into overflow area soil and 
geophysically log pushes using spectral-gamma instruments. 

Soil sampling None. 

116-T-,B Po1td- CW-4 

Geophysical Specific location/area of concern: Determine general extent of contamination in the primary pond location and 
the ditch that fed the pond by installing two shallow pushes into ditch soil and two shallow pushes into pond soil logging 
and geophysically log pushes using spectral-gamma instruments. 

Soil sampling Collect one soil sample from the worst case location with the highest Cs-137 concentration. Soil samol1:s will be 
aolll~cd fQr contaminants iikntifis;d in Tabli: 1-2. 

216-U-10 Pond- CW-S 

Specific location/area of concern: Determine general extent of contamination in the primary pond location, 
contamination at the pond bottom (i.e., organic mat), and contamination at borehole depth by installing the 
following: 

(a) Four shallow pushes into ditch soil 

(b) One borehole to 42.7 m (140 ft) below ground surface to resolve prior data quality issues (Table 1-2) 
Geophysical (c) Four augercd holes 
logging (gamma 

(d) Two deep pushes (one pair) and moisture) 
(e) Geophysically log the 10 existing direct push casings, if possible after an initial field evaluation. 

Geophysically log shallow pushes and borehole using spectral-gamma logging instruments. 

Additionally log the first push of the pair of deep pushes with slim hole gamma and moisture estimating tools. 
Based on the geophysical results of the first push of each pair, select up to three depths to collect soil samples 
from the second push in the pair. 

(a) Collect one soil sample from the worst case location with the highest Cs-137 concentration from the shallow 
pushes 

(b) Borehole sampling: Collect one sample at depth, at a minimum. 

Soil sampling ( c) Auger holes: From each augered hole sample at and below the organic mat (pond bottom) for a total of six 
samples. 

(d) Collect soil samples ftom the second push of the deep-push pair at a depth representative of the bottom of 
the pond and at two depths having elevated moisture levels for a total of six soil samples. 

Soil sanwle1 will be ll!!al~e:d f2r contaminants ig1:9tified in Tabli; 1-2. 

116-U-ll Dltc"- CW-5 

Specific location/area of concern: Detennine general extent of contamination in the primary ditch sections and 

Geophysical 
in the shallow overflow area between the ditch sections by installing five shallow pushes in ditch soil and 

logging (gamma 
geophysically log pushes using spectral-gamma instruments. 

and moisture) Install two deep pushes (one pair) in the ditch for a total of two pushes. Additionally log the first push of each 
pair of deep pushes with a slim hole gamma and moisture estimating tools. Based on the geophysical results of 
the first push of each pair, select up to three depths to collect soil samples from the second push in the pair. 

Collect soil samples from the second push of the deep-push pair at a depth representative of the bottom of the 
Soil sampling pond and at two depths having elevated moisture levels for a-total of six soil samples. Soi! ymples will be 

analxml fQr conll.!!!inaot§ identified in T~li. 1-2. 
•Number of pushes, samples, augered samples, and boreholes ts found tn Tables 3-2 and 3-3. 
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2.0 QUALITY ASSURANCE PROJECT PLAN 

The QAPjP establishes the quality requirements for environmental data collection, including 
sampling, field measurements, and laboratory analysis. This QAPjP complies with the 
requirements of the following: 

• DOE O 414.lC, Quality Assurance 

• 10 CFR 830, Subpart A, 0 Quality Assurance Requirements" 

• EP A/240/B-0 1/003, EPA Requirements for Quality Assurance Project Plans, 
EPA QA/R-5, as amended. 

The following sections describe the quality requirements and controls applicable to this 
investigation. 

2.1 PROJECT MANAGEMENT 

This section addresses the basic areas of project management and ensures that the project has a 
defined goal, that the participants understand the goal and approach to be used, and that the 
planned outputs have been appropriately documented. 

2.1.1 Projectffask Organization 

The Project Hanford Management Contractor is responsible for planning, coordinating, 
sampling, preparing, packaging, and shipping soil samples to the laboratory. The project 
organization is described in the subsections that follow and is shown graphically in Figure 2-1. 

2.1.1.1 Waste Site Remediation Manager 

The Waste Site Remediation Manager provides oversight for all activities and coordinates with 
RL and the regulators in support of sampling activities. In addition, the manager provides 
support to the Waste Site Remediation Task Lead to ensure that the work is performed safely and 
cost-effectively. The Waste Site Remediation Manager maintains the approved QAPjP and is 
responsible for work and progress reviews, audits, management assessments, and record 
management (including radiological records). 

2.1.1.2 Waste Site Remediation Task Lead 

The Waste Site Remediation Task Lead is responsible for direct management of sampling 
documents and requirements; field activities, and subcontracted tasks. The task lead works 
closely with quality assurance (QA), health and safety, and the Field Team Lead to integrate 
these and the other lead disciplines in planning and implementing the work scope. The task lead 
also coordinates with, and reports to, RL and the Project Hanford -Management Contractor on 
all sampling activities. The task lead supports RL in coordinating sampling activities with 
the regulators. 
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Figure 2-1. Project Organization. 
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The QA Engineer is matrixed to the Waste Site Remediation Manager and is responsible for QA 
issues on the project. Responsibilities include oversight of project QA requirements 
implementation, review of project documents including SAPs (and the QAPjP), and participation 
in QA assessments on sample collection and analysis activities, as appropriate. 

2.1.1.4 Waste Management Lead 

The Waste Management Lead communicates policies and procedures and ensures project 
compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective 
manner. Other responsibilities include identifying waste management sampling/characterization 
requirements to ensure regulatory compliance interpretation of the characterization data to 
generate waste designations, profiles, and other documents that confirm compliance with waste 
acceptance criteria. 

2.1.1.5 Field Team Lead 

The Field Team Lead has the overall responsibility for the planning, coordination, and execution 
of the field characterization activities. Specific responsibilities include converting the sampling 
design requirements into field task instructions that provide specific direction for field activities. 
Responsibilities also include directing training, mock-ups, and practice sessions with field 
personnel to ensure that the sampling design is understood and can be performed as specified. 
The Field Team Lead communicates with the Waste Site Remediation Task Lead to identify field 
constraints that could affect the sampling design. In addition, the Field Team Lead directs the 
procurement and installation of materials and equipment needed to support the field work. 
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The Field Team Lead oversees field-sampling activities that include sample collection, 
packaging, provision of certified clean sampling bottles/containers, documentation of sampling 
activities in controlled logbooks, chain-of-custody documentation, and packaging and 
transportation of samples to the laboratory or shipping center. 

The Field Team Lead, samplers, and others responsible for implementation of this SAP and 
QAPjP will be provided with current copies of this document and any revisions thereto. 

2.1.1.6 Radiological Engineering Lead 

The Radiological Engineering Lead is responsible for the radiological engineering and health 
physics support to the project. Specific responsibilities include conducting as-low-as
reasonably-achievable (ALARA) reviews, exposure and release modeling, and radiological 
controls optimization for all work planning. In addition, radiological hazards are identified and 
appropriate controls are implemented to maintain worker exposures to the hazards ALARA. The 
Radiological Engineering Lead interfaces with the project Health and Safety representative and 
plans and directs radiological control technician support for all activities. 

2.1.1. 7 Sample and Data Management 

The Sample and Data Management organization selects the laboratories that perform the 
analyses. This organization also ensures that the laboratories conform to Hanford Site internal 
laboratory QA requirements, or their equivalent, as approved by RL, the EPA, and Ecology. 
Sample and Data Management receives the analytical data from the laboratories, makes the data 
entry into the Hanford Environmental Information System database (HEIS), and arranges for data 
validation. Validation will be performed on completed data packages by Project Hanford 
Management Contractor personnel or by an independent contractor qualified to perform 
validation by meeting the requirements of applicable site procedures. 

2.1.1.8 Health and Safety Representative 

Responsibilities include coordination of industrial health and safety support to the project as 
carried out through health and safety plans, activity job hazard analyses, and other pertinent 
safety documents required by Federal regulation or by internal Project Hanford Management 
Contractor work requirements. In addition, assistance is provided to project personnel in 
complying with applicable health and safety standards and requirements. Personal protective 
clothing requirements are coordinated with Radiological Engineering. 

2.1.2 Problem Definition/Background 

Chapter 1.0 of this SAP describes the background and current understanding of the waste sites. 
During the RI/FS processes for the OUs that contain the Model Group 5 waste sites, decision 
makers expressed concerns regarding uncertainties associated with selection of preferred 
remedial alternatives for some large-area ponds waste sites. The uncertainties generally were 
associated with the uncharacterized (analogous) waste sites but also included some waste sites 
characterized as 'representative' waste sites. The problem is that supplemental data are needed 
to support remedial alternative evaluation and final remedial decision making for some Model 
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Group 5, Large-Area Ponds, waste sites. Data collected under this SAP will be used to support 
RJ/FS process evaluation of remedial alternatives for the Model Group 5, Large-Area Ponds, 
waste sites. 

2.1.3 Project/fask Description 

This activity is to collect supplemental data at the following Model Group 5 waste sites: 
216-A-25 Pond, 216-B-3 Pond, 216-S-16 Pond, 216-S-17 Pond (and associated 
UPR-200-W-124), 216-T-4B Pond, 216-U-10 Pond, and the 216-U-1 l Ditch. Shallow and deep 
pushes and a single borehole will be installed to collect data through geophysical logging and 
sampling in accordance with this SAP. These activities support Tri-Party Agreement (Ecology et 
al., 1989a) Milestone M-15 requirements for completion of the RI/FS processes for these waste 
sites by December 31, 2011. Data acquired from the geophysical logging and analytical 
sampling described in this SAP will augment data initially collected under the respective OU 
work plans {Table 1-1 ). These data will meet the needs for supplemental data necessary to 
complete remedial decision making for the Model Group 5, Large-Area Ponds, waste sites. Field 
characterization activities will be performed at selected pond waste sites. A two-phase 
investigation approach has been developed that relies on geophysical logging to determine 
appropriate locations for soil sampling. This approach increases the likelihood of encountering 
maximum contaminant concentrations (i.e., worst case conditions) for focused sampling 
collection and laboratory analysis. 

2.1.4 Quality Objectives and Criteria 

Quality objectives and criteria for analytical soil measurement data are presented in Tables 2-1 
(radionuclides) and 2-2 (nonradionuclides) and for observational data from geophysical logging 
in Table 2-3 (gamma logging). Analysis of soil physical properties will be performed according 
to American Society for Testing and Materials procedures, if applicable. 

The QA objective of this plan is to develop implementation guidance that will provide data of 
known and appropriate quality. Data quality is assessed by accuracy and precision, by 
evaluation against identified DQOs, and by evaluation against the work activities. The 
applicable quality control (QC) guidelines and target quantitation limits for assessing data quality 
are dictated by the intended use of the data and the nature of the analytical method. Each of 
these is addressed below. 

2.1.4.1 Accuracy 

Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of 
chemical test results is assessed by spiking samples with known standards and establishing the 
average recovery. A matrix spike is the addition to a sample of a known amount of a standard 
compound that is similar to the compounds being measured. Radionuclide measurements that 
require chemical separations use this technique to measure method performance. For 
radionuclide measurements that are analyzed by gamma spectroscopy, laboratories typically 
compare results of blind audit samples against known standards to establish accuracy. Validity 
of calibrations is evaluated by comparing results from the measurement of a standard to known 
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values and/or by generating in-house statistical limits based on three standard deviations 
(+/-3 SD). Tables 2-1 and 2-2 list the accuracy requirements for fixed laboratory analyses for 
the project. 

2.1.4.2 Precision 

Precision is a measure of the data spread when more than one measurement has been taken on 
the same sample. Precision can be expressed as the relative percent difference for duplicate 
measurements. Analytical precision requirements for fixed laboratory analyses are listed in 
Tables 2-1 and 2-2. 

2.1.4.3 Detection Limits 

Preliminary action levels are identified to ensure that laboratory detection limits are established 
that can provide data at concentrations low enough for comparison against remedial-action levels 
established during the RI/FS process via ARARs. Quantitation limits are functions of the 
analytical method used to provide the data and the quantity of the sample available for analyses. 
These are essentially the detection limits for the soil and QC sample analytes that are listed in 
Tables 2-1 and 2-2 as required target quantitation limits and must be lower than the preliminary 
action level to ensure that the data are useable. 

2.1.5 Special Training/Certification 

Typical training or qualification requirements have been instituted by the Project Hanford 
Management Contractor team to meet training requirements imposed by the Project Hanford 
Management Contract (DE-AC06-96RL13200, Contract Between the U.S. Department of 
Energy, Richland Operations Office, and Fluor Hanford, Inc.), regulations, DOE orders, 
contractor requirements documents, American National Standards Institute/ American Society of 
Mechanical Engineers standards, Washington Administrative Code, etc. Following are two 
examples. 

• Training or certification requirements needed by sampling personnel will be in 
accordance with requirements and procedures established to ensure Hanford Site 
analytical quality. 

• Qualification requirements for radiological control technicians are established by the 
Radiation Protection Program; radiological control technicians assigned to these activities 
will be qualified through the prescribed training program and will undergo ongoing 
training and qualification activities. 
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The environmental safety and health training program provides workers with the knowledge and 
skills necessary to safely execute assigned duties. Field personnel typically will have completed 
the following training before starting work: 

• Occupational Safety and Health Administration 40-hour hazardous waste worker training 
and supervised 24-hour hazardous waste site experience 

• 8-hour hazardous waste worker refresher training ( as required) 

• Hanford general employee radiation training 

• Radiological worker training. 

A graded approach is used to ensure that workers receive a level of training commensurate with 
their responsibilities that complies with applicable DOE orders and government regulations. 
Specialized employee training includes pre-job briefings, on-the-job training, emergency 
preparedness, plan-of-the-day activities, and facility/worksite orientations. 

Field personnel training will be documented, and records will be kept on file by the training 
organization. 

The Field Team Lead will be responsible for ensuring the appropriate level of training of 
sampling personnel and for directing appropriate specific training. The Field Team Lead will 
direct training sessions, mockups, and practice sessions to ensure that the sampling activity is 
fully understood and will be performed as specified. Any specialized training will be noted in 
the field logbook. The QA engineer can indirectly assist in ensuring that samplers have the 
appropriate level of training through ensuring adherence to QA program training requirements. 

2.1.6 Documentation and Records 

The Waste Site Remediation Task Lead ensures that the Field Team Lead, samplers, and others 
responsible for implementation of this SAP and QAPjP are provided with current copies of this 
document and any revisions thereto. 

Documentation and records, regardless of medium or format, are controlled in accordance with 
internal work requirements and processes that comprise a collection of document control systems 
and processes that use a graded approach for the preparation, review, approval, distribution, use, 
revision, storage/retention, retrieval, disposition, and protection of documents and records 
generated or received in support of Fluor Hanford work. 

All information pertinent to field sampling and analysis will be recorded in field checklists and 
bound logbooks in accordance with existing sample-collection protocols. The sampling team 
will be responsible for recording all relevant sampling information in the logbooks. Entries 
made in the logbook will be dated and signed by the individual who made the entry. Correction 
of erroneous logbook entries will be by a single line through the incorrect information, with the 
initial and date of the person making the correction. Program requirements for managing the 
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generation, identification, transfer, protection, storage, retention, retrieval, and disposition of 
records within the Project Hanford Management Contract also will be followed. 

Data collected through this sampling will support development and evaluation of remedial 
alternatives through the feasibility study process for the respective Model Group 5 waste site 
OUs. The evaluation will be documented in the feasibility study and summarized in the 
proposed plan. These documents _will be prepared in accordance with Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) requirements and 
guidance and with the Tri-Party Agreement (Ecology et al., 1989a). In addition to these formal 
documents, a contractor-level document will be produced to summarize the field activities and to 
capture in a referenceable form the field screening and geophysical data collected from the 
drilling or shallow- and deep-push activities (e.g., borehole and logging summary reports}. Field 
summary report(s) will be consistent with similar documents prepared for other RI 
characterization sites. Any additional data needs identified through a DQO process following 
receipt of waste site data collected in accordance with this SAP will be documented in a revision 
to this SAP. 

Primary documents under the Tri-Party Agreement, such as the RI report, feasibility study, and 
proposed plan, will be submitted to the Administrative Record. All other documentation will be 
prepared, approved, and maintained in accordance with RL and contractor requirements for 
these processes. 

2.2 DATA GENERATION AND ACQUISITION 

This section presents the requirements for sampling methods, sample handling and custody, 
analytical methods, and field and laboratory QC. Instrument calibration, maintenance supply 
inspection, and data management requirements also are addressed. 

2.2.1 Geophysical Logging and Soil-Sampling Process 
Design 

Geophysical logging and soil-sampling locations are identified in this SAP in the FSP 
(Chapter 3.0). These represent proposed locations could be influenced by site-specific 
conditions, such as physical obstructions and/or limited sample volume or inability to obtain a 
sample. Samples that cannot be collected because of field conditions will be noted in the daily 
field sampling log. Sample locations also may be adjusted based on visual or field-screening 
methods that may indicate a better sample location to meet DQOs (such as higher concentrations 
at a different depth or indication of increased moisture or staining). Additional depth locations 
may be sampled based on the judgment of field personnel and the real-time field conditions. 

2.2.2 Changes and Notifications 

Minor changes, including changes in sample locations by a few meters (e.g., less than 3 m 
[10 ft]) because of physical obstructions, changes in location to better meet requirements of the 
DQO/SAP, or additions of sample depth(s), can be made and documented in the field log. More 
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significant changes in sample locations that do not impact the DQO/SAP will require notification 
and approval of the Waste Site Remediation Task Lead. Changes to sample locations that could 
result in impacts to meeting the DQO/SAP will require RL and regulator approval. Significant 
differences in geophysical or hydrological conditions encountered require regulator notification, 
and if such differences are determined to result in impacts to meeting to the DQO/SAP, RL and 
regulator approval is required. 

Revisions to the SAP will be evaluated and processed in accordance with Ecology et al., 1989b, 
Hanford Federal Facility Agreement and Consent Order Action Plan, Section 9.3, "Document 
Revisions." 

Minor field changes will be documented in a log in accordance with the Action Plan, 
Section 12.4, "Minor Field Changes." 

Sample design details are presented in Chapter 3.0. The sample design, sample matrixes, 
parameters, and rationale are presented on a site-specific basis in Table 3-1. The number and 
types of samples, including location and frequency and data to be collected are identified in 
Table 3-2 and in the Chapter 3.0 figures. 

2.2.3 Geophysical Logging and Soil-Sampling 
Methods 

Boreholes and shallow pushes in 216-U- l O Pond will will be logged with a high-resolution 
spectral gamma-ray logging system to provide capabilities to locate gamma emitters including 
uranium isotopes. Deep pushes and shallow pushes outside of 216-U-10 Pond will be logged 
with a scintillation type geophysical logging system (small diameter tools). The scintillation 
logging is focused on the detection of Cs-137 though a complete spectra of emissions will be 
obtained. Deep pushes will additionally be logged with a neutron probe to support the selection 
of sample locations containing higher levels of moisture. 

The spectral gamma logging of existing wells in the vicinity of a waste site can be a 
cost-effective method of providing supplemental data on the vertical and lateral distribution of 
gamma-emitting radionuclides. The spectral gamma logging system uses instrumentation to 
identify and quantify gamma-emitting radionuclides in wells as a function of depth. In sites 
where substantial plutonium contamination is anticipated based on existing information, spectral 
gamma-ray logging, passive neutron logging, or a combination of both systems may be used to 
provide additional understanding of the presence and distribution of plutonium. Before logging, 
the Field Project Manager and Soil & Groundwater Remediation Project Manager will meet with 
the logging subcontractor(s) to alert them to potential for plutonium and to appropriate plan the 
best strategy for obtaining plutonium geophysical logging data. 

The spectral gamma logging system proposed for 216-U-10 Pond uses laboratory-grade high
purity germanium detectors to collect 4096-channel gamma energy spectra at discrete depth 
increments. Radionuclide identification and assay are based on characteristic gamma emissions 
associated with decay. At each depth increment, the gamma energy spectrum is analyzed to 
detect peaks, and to determine net count rate, counting error, and minimum detectable activity 
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for each peak. The energy resolution capability of the detector varies between approximately 2 
and 4 keV, depending on energy level and background activity. Net counts from individual 
gamma energy peaks are processed with the detector calibration function, dead time correction, 
casing correction, and water correction to determine the bulk concentration, the analytical error, 
and the minimum detectable level. All quantities are reported in picocuries per gram. For 
selected radionuclides, specific regions of interest can be 'forced' to determine the minimum 
detectable activity even when no peak is detected. Thus, the minimum detectable activity and 
analytical error are calculated on a point-by point basis and shown on the log plot. The 
minimum detectable activity depends on the intensity (yield) of the characteristic gamma ray, 
detector efficiency, casing thickness, and background activity level. 

A logging system is defined as a unique combination of downhole sonde (detector) and logging 
system (cable, winch, power supply, control system, and data acquisition system). The spectral 
gamma logging systemdescribe above is calibrated on an annual basis, or after any significant 
repairs or modifications to either the sonde or the logging system. Calibration measurements are 
made at the Hanford Calibration Facility, located near the central weather station, just east of the 
Hanford Site 200 West Area. Each calibration is documented with a calibration certificate. 

The spectral gamma logs will be used to supplement the laboratory radionuclide data to 
determine the vertical distribution of radionuclides in the vadose zone beneath the units and to 
aid in geological interpretation of subsurface stratigraphy. The proposed 140" deep borehole 
will be logged through the casing before a new casing string is added and after the borehole has 
reached total depth. The spectral gamma logging equipment calibration is conducted annually, 
and the data acquired during the calibrations are used to derive factors that convert measured 
peak-area count rate to radionuclide concentrations in picocuries per gram. Corrections are 
applied to the data to compensate for the gamma ray attenuation by the casing. 

Logging runs will be made before the casing sizes are changed and at the total depth of the 
borehole. The downhole tools and cable will be subject to the same rules as are the drill rig and 
equipment. The downhole tools and cable will be cleaned between boreholes. The upper part of 
each borehole will be the most contaminated and will be logged first. 

Small-diameter shallow and deep-push holes will be logged using small-diameter spectral 
gwnma and moisture logging instruments. The small diameter spectral gamma tool will be a 
scintillation type instrument containing either a sodium-iodide or berellium-germanium-oxide 
crystal. The minimum detection limit for Cs-137 will be 1 -5 pCi/g. The neutron-moisture 
logging system used to measure moisture employs a weak americium beryllium neutron source 
and neutron detector to provide a direct reading of hydrogen atom distribution in the soil 
surrounding the borehole. This detector will be used to measure continuous vertical moisture in 
the vadose zone. 

These instruments function in the same manner as the instruments used in larger-diameter 
boreholes, but they have been adapted to work inside the smaller-diameter casings associated 
with the deep-push techniques. 

Geophysical logging data will be collected in HEIS; a summary report also will be prepared by 
the logging contractor to document the logging activity and results. The logging summary 
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reports will be documented in the field summary report so they can be referenced in the 
feasibility study and other documents as necessary. 

Decommissioning Deep Pushes 

In compliance with the requirements of WAC 173-160, "Minimum Standards for Construction 
and Maintenance of Wells," these environmental investigation wells will be decommissioned by 
the removal of all liners, debris, and obstructions ( excepting the drive tip) and the upper 6 m 
(20 ft) filled with hand-placed unhydrated bentonite in accordance with the specifications of 
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WAC 173-160-450, "What are the Well Sealing Requirements?". The remainder of the 
environmental investigation well will be allowed to collapse under natural conditions. Should 
cesium contamination greater than 30 pCi/g be encountered between 6 and 9 m (20 and 30 ft), an 
additional 3 m (10 ft) will be included in decommissioning. The value of30 pCi/g is 
approximately 3 times the detection limit of the Nal slim hole detector. 

2.2.4 Sample Handling and Custody 

Level I EPA pre-cleaned sample containers will be used for soil samples collected for 
radiological and nonradiological analyses. Container sizes may vary depending on 
laboratory-specific volumes/requirements for meeting analytical detection limits. If, however, 
the dose rate on the outside of a sample jar or the curie content exceeds levels acceptable by an 
offsite laboratory, the Sample and Data Management Lead and Waste Site Remediation Task 
Lead can send smaller volumes to the laboratory after consultation with Sample and Data 
Management to determine acceptable volumes. Preliminary container types and volumes are 
identified in Table 2-4. The final types and volumes will be indicated on the Sampling 
Authorization Form. 

The Fluor Hanford Sample Data Tracking database will be used to track the samples from the 
point of collection through the laboratory analysis process. The HEIS database is the repository 
for the laboratory analytical results. The HEIS sample numbers will be issued to the sampling 
organization for this project. Each radiological/nonradiological and physical properties sample 
will be identified and labeled with a unique HEIS sample number. The sample location, depth, 
and corresponding HEIS number will be documented in the sampler's field logbook. 

Each sample container will be labeled with the following information, using a waterproof marker 
on firmly affixed, water-resistant labels: 

• Sampling Authorization Form 
• HEIS number 
• Sample collection date/time 
• Name of person collecting the sample 
• Analysis required 
• Preservation method (if applicable). 

Sample custody will be maintained in accordance with existing Hanford Site protocols. The 
custody of samples will be maintained from the time the samples are collected until the ultimate 
disposal of the samples, as appropriate. A chain-of-custody record will be initiated in the field at 
the time of sampling and will accompany each set of samples shipped to any laboratory. 
Shipping requirements will determine how sample shipping containers are prepared for 
shipment. The analyses requested for each sample will be indicated on the accompanying 
chain-of-custody form. Chain-of-custody procedures will be followed throughout sample 
collection, transfer, analysis, and disposal to ensure that sample integrity is maintained. Each 
time the responsibility changes for the custody of the sample, the new and previous custodians 
will sign the record and note the date and time. The sampler wiU make a copy of the signed 
record before sample shipment and will transmit the copy to Sample and Data Management 
within 48 hours of shipping. 
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Except for volatile organic analyte samples, a custody seal (i.e., evidence tape) will be affixed to 
the lid of each sample jar. The container seal will be inscribed with the sampler's initials and the 
date. Custody tape is not applied directly to volatile organic analyte bottles collected because of 
a potential for fouling the laboratory equipment. 

The radiological control technician will measure both the contamination levels on the outside of 
each sample jar and the dose rates. The radiological control technician also will measure the 
radiological activity in the sample container (through the container) and will document the 
highest contact radiological reading in millirem per hour. This information, along with other 
data, will be used to select proper packaging, marking, labeling, and shipping paperwork in 
accordance with U.S. Department of Transportation regulations (49 CFR, "Transportation") and 
to verify that the sample can be received by the analytical laboratory in accordance with the 
laboratory's acceptance criteria. The sampler will send copies of the shipping documentation to 
Sample and Data Management within 48 hours of shipping. 

Samples will be shipped to a DOE-approved laboratory for analysis. Analytical requirements, 
sample radioactivity level, and laboratory capabilities will determine the laboratory used for 
sample analysis. 

2.2.S Laboratory Sample Custody 

·sample custody during laboratory analysis is addressed in the applicable laboratory standard 
operating procedures, which will ensure the maintenance of sample integrity and identification 
throughout the analytical process. 

2.2.6 Analytical Methods 

Analytical parameters and methods are listed in Tables 2-1 and 2-2. These analytical 
methods are implemented in accordance with the laboratory's QA plan and the requirements of 
this QAPjP. 

Laboratories providing analytical services in support of this SAP will be responsible for 
establishing a corrective-action program that addresses the following: 

• Evaluation of impacts of laboratory QC failures on data quality 
• Cause analysis of QC failures 
• Evaluation of recurring conditions that are adverse to quality 
• Trend analysis of quality-affecting problems 
• Implementation of a quality improvement process 
• Control of nonconforming materials that may affect data quality. 

Implementation of these corrective-action processes will be evaluated as part of yearly laboratory 
audits by Hanford Site contractors or by DOE. 

Communications with the laboratory will be managed by the Sample and Data Management 
organization. Sample and Data Management will be responsible for communicating status, 
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issues, corrective actions, and other pertinent laboratory infonnation to the Waste Site 
Remediation Task Lead and the Waste Site Remediation Manager. 

2.2. 7 Quality Control 

The QC procedures must be followed in the field and laboratory to ensure that reliable data are 
obtained. When field sampling is performed, field QC procedures will be followed that prevent 
the cross-contamination of sampling equipment, sample bottles, and other equipment that could 
compromise sample integrity. 

Field QC samples will be collected to evaluate the potential for cross-contamination and 
laboratory performance. Field QC for sampling under this SAP will require the collection of 
field duplicates, field splits, equipment rinsate blanks, and trip-blank samples. The QC samples 
and the required frequency for collection are described in this section. 

The collection of QC samples for onsite measurements is not applicable to the field-screening 
techniques described in this SAP. Field-screening instrumentation will be calibrated and 
controlled as discussed in this section and 2.2.8, as applicable. 

The laboratory method blanks, laboratory control sample/blank spike, and matrix spike are 
defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods, Third Edition; Final Update III-A, as amended, and will be run at the frequency 
specified in that reference. 

To ensure sample and data usability, the sampling associated with this SAP will be performed in 
accordance with established sampling practices, procedures, and requirements pertaining to 
sample collection, collection equipment, and sample handling. The Field Team Lead and the 
Waste Site Remediation Task Lead are responsible for ensuring that all field procedures are 
followed completely and that field sampling personnel are adequately trained to perform 
sampling activities under this SAP. The Waste Site Remediation Lead, or the Field Team Lead 
at the discretion of the Waste Site Remediation Task Lead, must document all deviations from 
procedures or other problems pertaining to sample collection, chain of custody, COPCs, sample 
transport, or noncompliant monitoring. As appropriate, such deviations or problems will be 
documented in the field logbook or in nonconformance report forms in accordance with internal 
corrective-action procedures. The Waste Site Remediation Lead, or the Field Team Lead at the 
discretion of the Waste Site Remediation Task Lead, will be responsible for communicating field 
corrective action requirements and for ensuring that immediate corrective actions are applied to 
field activities. 

2.2.7.1 Field Duplicates 

Field duplicates are independent samples collected as close as possible to the same point in space 
and time, taken from the same source, stored in separate containers, and analyzed independently. 
These samples will be homogenized together. 

One field duplicate will be collected from two of the sites where soil sampling is performed. The 
duplicate should be collected generally from an interval that is expected to have 

2-12 



DOE/RL-2006-57 REV 0 

some contamination, so that valid comparisons between the samples can be made (i.e., at least 
some of the COPCs will be above detection limit). When sampling is performed with a split 
spoon, the duplicate sample could be from a separate split spoon, either above or below the main 
sample, because of sample volume requirements. 

2.2.7.2 Field Splits 

Field splits of soil samples are not considered necessary to be collected under this SAP. 
However, during sampling, sample personnel could identify a need to collect a soil split sample 
to verify the performance of the primary laboratory. If so, the sample medium will be 
homogenized, split into two separate aliquots in the field, and sent to two independent 
laboratories. The split sample will be obtained from a sample medium suitable for analysis at an 
offsite laboratory and will be analyzed for all of the analytes listed in Tables 2-1 and 2-2. 

2.2.7.3 Equipment Rinsate Blanks 

A minimum of one field rinsate blank will be collected from each waste site where soil sampling 
is performed. The field geologist may request that additional equipment blanks be taken. 
Equipment blanks will consist of pure deionized water washed through decontaminated sampling 
equipment and placed in containers, as identified on the project Sampling Authorization Form. 
Note that the bottle and preservation requirements for water may differ from the requirements 
for soil. 

Equipment rinsate blanks will be analyzed for the following: 

• When characterization analysis is for radionuclides only 
- Gamma emitters 
- Gross alpha 
- Gross beta 

• When characterization analysis is for radionuclides and chemical constituents 
- Gamma emitters 
- Gross alpha 
- Gross beta 
- Metals ( excluding hexavalent chromium and mercury) 
- Anions 
- Semivolatile organic analytes 
- Volatile organic analytes. 

2.2.8 Instrument/Equipment Testing, Inspection, and 
Maintenance 

All onsite environmental instruments will be tested, inspected, and maintained in accordance 
with the manufacturer's operating instructions and in accordance with approved work packages. 
Results from testing, inspection, and maintenance activities are documented in logbooks and/or 
work packages. 
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Analytical laboratory instruments and measuring equipment are tested, inspected, and maintained 
in accordance with the laboratories' QA plans. Daily response checks for radiological field 
survey instruments are perfonned in accordance with approved work packages. 

Measurement and testing equipment used in the field or in the laboratory for verifying 
conformance to requirements, monitoring processes, or collecting data shall be controlled, 
calibrated to required accuracy limits, and maintained at specific intervals in accordance with the 
onsite organization QA plan or laboratory operating procedures (as appropriate). 

2.2.9 Instrument/Equipment Calibration and 
Frequency 

Calibration of laboratory instruments will be performed 1n a manner consistent with SW-846 for 
nonradionuclide analyses. Radionuclide analyses will be in accordance with Hanford Site 
procedures for onsite laboratories or with contract QA requirements for offsite commercial 
analytical laboratories. 

All onsite environmental instruments are calibrated in accordance with the manufacturer's 
operating instructions, internal work requirements and processes, and/or work packages that 
provide direction for equipment calibration or verification of accuracy by analytical methods. 
Calibration is conducted with equipment or standards with known valid relationships to 
nationally recognized performance standards. Equipment used in this data-collection activity 
that requires calibration will be listed in the field work package. Such equipment is uniquely 
identified and calibrated in accordance with the equipment-specific calibration procedure, 
including the program for maintaining calibration records traceable to the uniquely identified 
piece of equipment. The results from all instrument calibration activities are recorded in 
logbooks and/or work packages. 

Analytical laboratory instruments and measuring equipment are calibrated in accordance with 
laboratories' QA plans. Calibration of radiological field survey instruments on the Hanford Site 
is performed under contract by Pacific Northwest National Laboratory on an annual basis, as 
specified in their program documentation. 

2.2.10 Inspection/ Acceptance of Supplies and 
Consumables 

Supplies and consumables procured by Fluor Hanford that are used in support of sampling and 
analysis activities are procured in accordance with internal work requirements and processes that 
describe the Project Hanford Management Contactor acquisition system. The procurement 
process ensures that purchased items and services comply with applicable procurement 
specifications, thereby ensuring that structures, systems, and components, or other items and 
services procured/acquired for Fluor Hanford meet the specific technical and quality 
requirements. Supplies and consumables are appropriately issued to the field and then checked 
and accepted before use. 
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SuppJies and consumables procured by the analytical laboratories are procured, checked, and 
used in accordance with their QA plans. 

2.2.11 Nondirect Measurements 

Nondirect measurements include data obtained from sources such as computer databases, 
programs, literature files, and historical databases. Nondirect measurements are not planned to 
be used or acquired as a portion of this data-acquisition activity and so will not be evaluated as 
part of this QAPjP. 

2.2.12 Data Management 

Data resulting from the implementation of this SAP will be managed and stored in accordance 
with applicable programmatic requirements governing data management. All analytical data 
packages will be subject to final technical review before the results are submitted to the 
regulatory agencies or included in reports. Electronic data access, when appropriate, will be via 
a database (e.g., HEIS or a project-specific database). Where electronic data are not available, 
hard copies will be provided in accordance with Section 9.6 of the Tri-Party Agreement 
(Ecology et al., 1989a). 

Planning for sample collection and analysis will be in accordance with the programmatic 
requirements governing fixed-laboratory sample-collection activities. In the event that specific 
procedures do not exist for a particular work evolution, or if additional guidance is needed to 
complete certain tasks, a work package will be developed to adequately control the activities, as 
appropriate. Examples of the sample teams' requirements include the activities associated with 
the following: 

• Chain-of-custody/sample analysis requests 
• Project and sample identification for sampling services 
• Control of certificates of analysis 
• Logbooks, checklists 
• Sample packaging and shipping. 

Approved work control packages and procedures will be used to document radiological 
measurements when implementing this SAP. Examples of the types of documentation for field 
radiological data include the following: 

• Instructions regarding the minimum requirements for documenting radiological controls 
information in accordance with 10 CFR 835, "Occupational Radiation Protection" 

• Instructions for managing the identification, creation, review, approval, storage, transfer, 
and retrieval of Hanford Site radiological records 

• The minimum standards and practices necessary for preparing, performing, and retaining 
radiological-related records 
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• The indoctrination of personnel on the development and implementation of 
survey/sample plans 

• The requirements associated with preparing and transporting regulated material. 

Data will be cross referenced between laboratory analytical data and radiation measurements to 
facilitate interpreting the investigation results. 

Errors are reported to the Fluor Hanford Office of Sample Management on a routine basis. 
Laboratory errors are reported to the Sample Management Project Coordinator, who initiates a 
Sample Disposition Record in accordance with Project Hanford Management Contractor 
procedures. This process is used to document analytical errors and to establish their resolution 
with the Waste Site Remediation Task Lead. The Sample Management Project Coordinator 
provides the Sample Disposition Record to the task lead for review and signature. The Sample 
Disposition Records become a pennanent part of the analytical data package for future reference 
and for records management. In addition, the Project Hanford Management Contractor QA 
Engineer receives quarterly reports that provide summaries and summary statistics of the 
analytical errors. 

2.3 ASSESSMENT/OVERSIGHT 

Assessment and oversight activities evaluate the effectiveness of project implementation and 
associated QA and QC activities. Such assessments are conducted to ensure that SAP and 
QAPjP requirements are implemented as prescribed. The following sections describe possible 
assessment activities and reports to management if data quality issues arise during sampling, and 
they describe a final report at the end of the project to evaluate whether data satisfy SAP and 
DQO requirements. 

2.3.1 Assessments and Response Action 

The Project Hanford Management Contractor management, regulatory compliance, quality, 
and/or health and safety organizations may conduct random surveillances and assessments to 
verify compliance with the requirements outlined in this SAP, project work packages, the project 
quality management plan, procedures, and regulatory requirements. Currently, only a data 
quality assessment is planned for the activities identified in this SAP; this assessment is 
discussed in Section 2.4.3. 

If circumstances should arise in the field that would dictate the need for additional assessment 
activities, these activities would be performed and recorded in accordance with approved 
procedures. Deficiencies identified by these assessments will be reported in accordance with 
existing programmatic requirements. The project's line management chain coordinates the 
corrective actions/deficiencies in accordance with the Project Hanford Management Contractor 
Quality Assurance Program, the Corrective Management Action Program, and associated 
approved procedures that implement these programs. 
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Oversight activities in the analytical laboratories, including corrective action management, are 
conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA 
requirements are met, a program exists whereby Project Hanford Management Contractor 
personnel conduct intermittent oversight activities for offsite analytical laboratories in 
accordance with Hanford Site QA program requirements to qualify them for performing Hanford 
Site analytical work. 

2.3.2 Reports to Management 

Reports to management on data quality issues will be made if and when these issues are 
identified by self-assessments. These issues will be reported to the Sample Management Group, 
which will convey the issues to the Waste Site Remediation Task Lead, as appropriate. 
Subsequently, standard reporting protocols (e.g., project status reports) will be used to 
communicate these issues to management. Because no performance or system assessments are 
planned as part of this activity, the Waste Site Remediation Task Lead will not be providing 
audit or assessment reports to management for this activity unless an unanticipated request is 
made to conduct such an assessment. At the end of the project, a data quality assessment report 
(Section 2.4.3) will be prepared to evaluate whether the type, quality, and quantity of data that 
were collected to satisfy the DQO and SAP requirements. 

2.4 DATA VALIDATION AND USABILITY 

Data validation and usability activities occur after the data-collection phase of the project is 
completed. Implementation of these elements determines whether or not the data conform to the 
specified criteria, thus satisfying the project objectives. 

2.4.1 Data Review, Verification, and Validation 

Data will be reviewed, and data verification and validation will be performed on analytical data 
sets. These activities confirm that sampling and chain-of-custody documentation is complete 
and sample numbers can be tied to the specific sampling location described in Section 2.2.3, that 
samples were analyzed within required holding times identified in Table 2-4, and that sample 
analyses met the data quality requirements specified in the FSP (Chapter 3.0). 

2.4.2 Verification and Validation Methods 

Completed data packages will be validated by qualified Sample and Data Management personnel 
or by an independent contractor qualified in accordance with Hanford Site QA program 
requirements. Verification will consist of verifying required deliverables, requested versus 
reported analyses, and transcription errors. Validation will include evaluating and qualifying the 
results, based on holding times, method blanks, laboratory control samples, laboratory 
duplicates, and chemical and tracer recoveries, as appropriate. No other validation or calculation 
checks will be performed. 
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Validation requirements identified in this section are consistent with Level C validation, as 
defined in data-validation procedures. Level C data validation is consistent with the data 
validation levels for the original RI work plans. Level C data validation, as defined in the 
contractor's validation procedures, which are based on EPA functional guidelines 
(Bleyler, 1988a, Laboratory Data Validation Functional Guidelines for Evaluating lnorganics 
Analyses; Bleyler, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating 
Organics Analyses), will be performed for up to 5 percent of the data by matrix and analyte 
group. The goal is to cover the various analyte groups and matrices during the validation. When 
outliers or illogical results are identified in the data quality assessment, additional data validation 
will be performed. The additional validation will be up to 5 percent of the statistical outliers 
and/or illogical data. The additional validation will begin with Level C and may increase to 
Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a 
review of the QC data, while Levels D and E include review of calibration data and calculations 
of representative samples from the dataset. All data validation will be documented in data 
validation reports. With the exception of "R" qualified or rejected data, all data will be used. 

At least one data validation package will be generated per sampled waste site. Level C 
validation is consistent with the data-validation requirements identified in the respective RJ/FS 
process work plan. Relative to analytical data, physical data and/or field-screening results are of 
lesser importance in making inferences of risk. Because of the secondary importance of such 
data, no validation for physical property data and/or field-screening results will be performed. 
However, field QA/QC will be reviewed to ensure that the data are useable. Field 
instrumentation, calibration, and QA checks will be performed in accordance with the following. 

• Calibration of radiological field instruments on the Hanford Site is performed under 
contract by Pacific Northwest National Laboratory, as specified in their program 
documentation. 

• Daily calibration checks will be performed and documented for each instrument used to 
characterize areas that are under investigation. These checks will be made on standard 
materials that are sufficiently like the matrix under consideration that direct comparison 
of data can be made. Analysis times will be sufficient to establish detection efficiency 
and resolution. 

The approval of field-data-collection plans by the Radiological Engineering Manager represents 
the data validation and usability review for handheld field radiological measurements. 

2.4.3 ReconciUatlon with User Requirements 

A data quality assessment will be performed on the resulting analytical data in accordance with 
EP A/240/B-06/002, Data Quality Assessment: A Reviewers Guide, EPA QA/G-9R. The data 
quality assessment process compares completed field sampling activities to those proposed in 
corresponding sampling documents and provides an evaluation of the resulting data. The 
purpose of the data evaluation is to determine whether quantitative data are of the correct type 
and are of adequate quality and quantity to meet the project DQOs. The EPA data quality 
assessment process (EP A/240/B-06/002 and EP A/240/B-06/003, Data Quality Assessment, 
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Statistical Tools/or Practitioners, EPA QNG-9S) identifies five steps for evaluating data 
generated from this project, as summarized below. 

Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of 
the sampling and analytical requirements outlined in the project-specific DQO workbook and 
SAP. 

Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the 
actual QNQC achieved ( e.g., detection limits, precision, accuracy) and the requirements 
determined during the DQO. Any significant deviations will be documented. · Basic statistics 
will be calculated from the analytical data at this point, as appropriate to the data set, in 
accordance with the DQOs. 

Step 3. Select the Statistical Test. Using the data evaluated in Step 2, an appropriate statistical 
hypothesis test is selected and justified. 

Step 4. Verify the Assumptions. In this step, the validity of the data analyses is assessed by 
determining if the data support the underlying assumptions necessary for the analyses or if the 
data set must be modified ( e.g., transposed, augmented with additional data) before further 
analysis. If one or more assumptions are questioned, Step 3 is repeated. 

Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the 
results either reject the null hypothesis or fail to reject the null hypothesis. If the latter is true, 
the data should be analyzed further. If the null hypothesis is rejected, the overall performance of 
the sampling design should be evaluated by forming a statistical power calculation to assess the 
adequacy of the sampling design. 

2-19 



N 
I 

N 
0 

Table 2-1. Analytical Performance Requirements for Radionuclides - Shallow- and Deep-Zone Soils. 

Preliminary Action Level a 

Contamtuanfi! Required 
Buman Health (ladudla& Chemical 
(15 mrem/yr ') Ground- TU&et Precision Accuracy 

Cot•rnlnantt or Abstracts water 
Ecological Name/ Analytical TechnolOKY Quantitation (¾)c {°./e)c 

Potential Service# Unret- Protection 
Protection Limit&, Soil 

Concena) Industrial tric:t.ed (pCi/g) .(pCi/K). 
(pCi/&) (pCi/&) 

(pCi/g) 

Americium-241 14596-10-2 335 31 NIA 3,890 Americium isotopic - AEA 1 ±30 70-130 

Cesium-137 10045-97-3 23 6.2 NIA 21 GEA 0.1 ±30 70-130 

Ew-opium-154 15585-10-1 10.3 3.0 NIA 1,290 GEA 0.1 ±30 70-130 

Neptunium-237 13994-20-2 59 2.4 NIA 1,900 Np-237-AEA 1 ±30 70-130 

Plutonium-
Pu-2391240 425 34 NIA 6,110 Plutonium isotopic - AEA 1 ±30 70-130 

239/240 

Strontium-90 Rad-Sr 2,410 3.8 NIA 22.5 Total radioactive strontium - GPC 1 ±30 70-130 

Technetium-99 14133-76-7 412,000 8.5 TBD 4,490 T c-99 - liquid scintillation 15 ±30 70-130 

Uraniwn-233/234 U-233/234 2,440 0.78 4,830 

Uranium-235/236 15117-96-1 101 0.84 IBD 2,770 
Uranium isotopic - AEA (pCi) 

1 ±30 70-130 
ICP/MS (mg) 

Uranium-238 U-238 461 0.84 1,580 
.. 'Toe preltnunary action level (from the data quality objectives process) is the regulatory or risk-based value used to determine appropriate analytical requirements (e.g., detection 

limits). Remedial-action levels will be proposed in the feasibility study, will be finalized in the record of decision, and will drive remediation of the waste sites. 
bl5 mrem/yr = nonradiological worker industrial exposure scenario; 2,000 h/yr onsite, 60% indoors, 40% outdoors. Industrial land-use values generally apply to locations within 

the industrial exclusive area (Core Zone) and are dependent on the nature and extent of contamination. Unrestricted land-use values that could be applied at some sites outside 
the industrial-exclusive land-use area are shown. 

ci>recision and accuracy requirements as identified and defined in the referenced U.S. Environmental Protection Agency procedures implemented by laboratory analysis and 
quality assurance procedures. 

dData quality objectives process. 

AEA 
GEA 
GPC 

alpha energy analysis. 
gamma energy analysis. 
gas proportional counting. 

ICP/MS 
NIA 
TBD 

inductively coupled plasma/mass spectrometry. 
not applicable. 
to be determined. 



Table 2-2. Analytical Performance Requirements for Nonradionuclides - Shallow- and Deep-Zone Soils. (2 Pages) 

Contaminants 
PreHminary Action Level • 

(Indudm& Chemical Direct Contact, Ground- Ecological Required 

Contaminants Abstracts WAC 173-340 11 (me/kl) Indicator Name/ Aoalytical Tqet Precision Accuracy 
water TecbnoloCY t Quantitation (%). (%). 

of Potential Service# Protection C 
Concentra-

MethodC MetbodB tioDd Limits (mg/kg) 
Concern) Industrial Unrestricted (me/kc) 

(mg/kg) 

Metals 

Antimony 7440-36-0 1,400 32.0 5.4 5 EPA Method- 6010- ICP 5 ±30 70-130 

Cadmium 7440-43-9 3,500 80.0 
0.81 

4 
EPA Method - 6010 - ICP 

0.5 ±30 70-130 (Background) (trace) or EPA Method 200.8 

Copper 7440-50-8 130,000 29,600 263 50 
EPA Method - 6010 - ICP or 

2.5 ±30 70-130 EPA Method 200.8 

Lead 7439-92-1 1,000 8 250 11 270 50 
EPAMethod-6010-ICP 

I ±30 70-130 (trace) or EPA Method 200.8 

N 
tG Manganese 7439-96-5 490,000 11,200 65.3 1,100 

Metals- 6010- ICP or 
5 ±30 70-130 EPA Method 200.8 ..... 

Mercury 7439-97-6 1,050 24.0 2.09 0.10 
EPA Method- 7471- CVAA NIA ±30 70-130 
or EPA Method 245.1 0.2 ±30 70-130 

Selenium 7782-49-2 17,500 400 5.2 0.3 EPA Method- 6010-ICP 1 ±30 70-130 

Silver 7440-22-4 17,500 400 13.6 2 
EPA Method-6010-ICP 

0.5 ±30 70-130 (trace) or EPA Method 200.8 

Thallium 7440-28-0 245 5.6 1.59 1.0 
Metals - 6010- ICP or 

0.5 ±30 70-130 EPA Method 200.8 

Uranium 
7440-61-1 10,500 240 1.32 5 

Uranium total - kinetic 
1 ±30 70-130 

(total) phosphorescence analysis 



Table 2-2. Analytical Performance Requirements for Nonradionuclides - Shallow- and Deep-Zone Soils. (2 Pages) 

Contaminants 
Prel1miDary Action Level • 

(Indudiq Chemical Direct Contact, Ground- EcoJoeicaJ Required 
WAC 173-340 b (~ Indicator Name/Analytical Target Precision Accuracy 

Contaminants Abltracts· water Technoloay r Qaantitatioa Co/•)" (o/a) • 
or Potential Service# Protection• Concentra-

MetboclC MethodB tiond Limit, (JDKl'k&) 
Concern) lndllltrial Unrestricted (JDK/k&) 

(ms/kl) 

I11org1111ics 

Cyanide 57-12-5 70,000 1600 0.80 NIA 
EPA Method-9010-

0.5 ±30 70-130 
colorimetric 

Fluoride 
16984-48- 210,000 4800 16 NIA EPA Method - 300.0 - IC 5 ±30 70-130 

8 

Nitrate 
14797-55-

Unlimited 128,000 40 NIA EPA Method - 300.0 - IC 2.5 ±30 70-130 
8 

• The preliminary action level (from the data quality objectives process) is the regulatory or risk-based value used to detennine appropriate analytical requirements (e.g., detect.on 
limits). Remedial-action levels will be proposed in the feasibility study, will be finalized in the record of decision, and will drive remediation of the waste sites. 

b Method C industrial is WAC 173-340-745(5), "Soil Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup Levels") and Method B residential is 
WAC 173-340-74-0(3), "Unrestricted Land Use Soil Cleanup Standards," "Method B Soil Cleanup Levels for Unrestricted Land Use," values from Ecology 94-145, Cleanup 
Levels and Risk CalculaJions wider the Model Toxics Comrol Act Cleanup RegulaJion: CLARC. Version 3. J, tables, updated November 200 I. 

' Calculated using WAC 173-340, "Model Toxics Control Act - Cleanup," three-phase model for soil concentrations protective of groundwater per WAC 173-340-74 7(4), 
"Deriving Soil Concentrations for Ground Water Protection," "Fixed Parameter Three-Phase Partitioning Model." 

d Value is the lowest concentration for each analyte (adjusted for background) from Tables 749-2 and 749-3 of WAC 173-340-900, '1'ables," amended February 12, 2001. 
• Precision and accuracy requirements as defined in EPA procedures and implemented by laboratory analysis and quality assurance procedures. Precision criteria for batch 

laboratory replicate sample analyses. Accuracy criteria for associate batch laboratory control sample percent with additional evaluations also performed for matrix spikes, 
tracers, and carriers as appropriate to the method. 

r All four-digit numbers are found in SW-846, Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods, Third Edition; Final Update ill-A. EPA Method 200.8 is 
found in EP A/600/4-91 /0 I 0, Metlwds for the Determination of Metals in Environmental Samples. EPA Method 245. l is found in EP A/600/4-79/020, Methods of Chemical 
Analysis of Waler and Wastes. 

1 Based on WAC 173-340 Method A values from Tables 740-1 and 745-1 of WAC 173-340-900. 

CV AA = cold vapor atomic absorption. 
EPA = U.S. Environmental Protection Agency. 
JC = ion chromatography. 

ICP 
N/A 

inductively coupled plasma. 
not applicable. 
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Table 2-3. Analytical Performance Requirements for Gamma Logging. 

Measurement Type Emission Type Method/Instrument Detection Limit 

Gross-gamma logging Gamma emissions from Cs-137 a Bismuth-germanium detector l pCi/g b 

• In the absence of the high gamma enutter C!y) 37, lower gamma enutters such as Pu-239 or Am-241 could be identified. 
bDetection limit for Am-241 and Pu-239 is 25 nCi/g. 

Table 2-4. Sample Preservation, Container, and Holding-Time Guidelines. 

Bottle 
Amounto,1, · Packing Holdla} Analytes• Matrix Preservation 

Number Type Requirements Time 

Radio1f11clhles 

Americium-241 Soil I GIP 10-1,000 g None None 6 months e 

Cesium-137 Soil 
I G/P 100-1,500g None None 6 months 0 

Europium-154 Soil 

Neptunium-237 Soil I G/P IOg None None 6 months 0 

Plutonium-239/240 

Strontium-90 
Soil I GIP 10-1,000 g None None 6 months 0 

Technetium-99 

Uranium-238 

Chemicals 

IC anions-
Soil I GIP 50-500 g 

Cool Cool 28 days/ 
EPA Method 300.0 4°c 4 cc 48 hours 0 

ICP metals - EPA 
Soil I GIP 10-500 g 

Cool Cool 
6 months 

Method 6010A 4°c 4°c 

Mercury - EPA Cool Cool 
Method 7471 - Soil I G 5-125 g 4 cc+/-2 cc 4°c 

28 days 
(CVAA) 

Total cyanide -
Soil I G 10-1,000 g 

Cool Cool 
14days 

EPA Method 9010 4°c 4°c 

SVOA-EPA 
Soil I aG 125-1,000 g 

Cool Cool 14/40 days d 
Method 8270A 4°c 4°c 

VOA - EPA 
Soil I aG 5g 

Freeze Freeze 
14days 

Method 5035/8260 -7 °C to -20 °C -7 cc to -20 °C 
. . . . 

• Four-<hgit EPA Methods arc found m SW-846, Test Methods for Evaluating Solid Wa.,te: Phys1cal/Chem1ca/ Methods, Third Edition; 
Final Update 11/-.A, as amended. EPA Method 300.0 is found in EPN600/R-93/I 00, Methods for the DeterminaJion of Inorganic 
Substances in Environmental Samples . 

• Optimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of a small amount of sample. Minimum 
sample size will be defined on the Sampling Authorization Form. 

b Mixed soil ~les may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following: 
Radionudldes - 100 g of soil for all radionuclides (except C-14, tritium. and Tc-99; they require approximately 10 g for each sample). 
Chemicals - A IO g soil sample is required for all lCP analysis, IO g soil sample is required for IC anion analysis, 5 g soil ~le for 

hexavalenl chromium analysis, 10 g soil sample for 8015 analysis, and 125 g soil samples for each 8270 and total organic carbon analyses . 
'The EPA Method 300.0 nitrate, nitrite, and phosphate holding time is 48 hours after sample extraction preparation. The holding time of 

28 days applies to all other anions quantified by EPA Method 300.0. 
• The first number shown is the number of days to extract and the second number is the number of days to analyze the extract. 
• No regulatory or contractual holding time requirement exists for radiological constituent samples, and a 6-month holding time is retained as 

a best-management practice to prevent sample degradation. 
aG amber glass. 
CVAA cold vapor atomic absorption. 
EPA U.S. Environmental Protection Agency. 
G glass. 
IC ion chromatography. 

2-23 

ICP 
p 

~ inductively coupled plasma. 
plastic. 

SVOA = 
VOA = 

semivolatile organic analysis. 
volatile organic analysis. 
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3.0 FIELD SAMPLING PLAN 

This FSP describes the data-collection objectives, field screening and soil sampling locations and 
frequency, and sample management. 

3.1 SAMPLING OBJECTIVES 

Through the DQO process (Section 1.7 and Appendix A), the Tri-Parties agreed that additional 
data collection is required at the 216-A-25 Pond, 216-B-3 Pond, 216:..S-16 Pond, 216-S-17 Pond 
(and associated UPR-200-W-124), 216-T-4B Pond, 216-U-10 Pond, and 216-U-11 Ditch. This 
FSP identifies and describes data-collection activities to be performed at these waste sites. 

Based on the preliminary conceptual site model, the majority of the contamination is expected to 
be present in an organic mat that coincides with pond sediment. Soil samples also will be 
collected to identify areas of elevated moisture potentially containing mobile contaminants at 
concentrations that could impact groundwater. Because all of these waste sites have been 
stabilized with cover soils (Table 1-1 ), intrusive techniques must be employed to collect data and 
sample material for laboratory analysis to better understand the nature and extent of 
contamination at the waste sites. A multistep data-collection approach has been developed that 
generally begins with observational techniques such.as geophysical logging, and in some cases is 
followed up with focused soil sampling. These characterization elements are discussed in the 
following text and in Table 3-1, and shown in Figures 3-1 through 3-8. 

3.1.1 Geophysical Logging of Shallow and Deep 
Pushes and/or Boreholes 

Shallow and deep pushes will be installed at generally predetermined locations. Shallow pushes 
will be driven to a depth of approximately 4.6 m (15 ft) to 6 m (20 ft) below ground surface 
(bgs). Spectral gamma detectors will be lowered the full depth of the pushes, retrieved, and then 
moved to the next push, until all of the pushed boreholes have been logged. The spectral-gamma 
logs will be used to supplement the laboratory radionuclide data to determine the vertical 
distribution ofradionuclides in the vadose zone beneath the units and to provide correlation with 
other data collected from the pushes and/or borehole. The downhole tools and cable will be 
wiped between use at each push hole. The reference point for logging is the ground surface or 
the top of the casing. That information will be recorded. 

A spectral-gamma logging system will be used to determine the distribution and gross 
concentrations of Cs-137 via gamma emissions. The pushes will be logged using spectral
gamma instruments capable of detecting Cs-13 7 concentrations to 1 to 5 pCi/g. Geophysical 
logging will be continuous and thus will include the pond sediment layer as a critical 
data-collection point, because the highest radiological material activities are expected at this 
horizon. The results will be used to identify locations for subsequent soil sampling and 
laboratory analysis described later in this SAP. Shallow pushes and the deep borehole planned 
for the 216-U- l O Pond will be logged using a high purity germanium spectral logging system. 
All other shallow and deep pushes will be logged using small diameter logging devices. 

3-1 
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· In selected ponds, deep pushes will be driven to 30 m (100 ft) bgs or to the point ofrefusal, 
whichever occurs first. These deep pushes will be geophysically logged with slim hole gamma 
and neutron measuring tools. The neutron sonde is used to identify elevated zones of moisture. 
Up to three locations will be selected for sampling. Generally, a sample will be collected at the 
pond bottom (elevation selected on gamma measurements). Two additional soil samples will be 
collected at locations of elevated moisture levels based on the potential for mobile contaminants 
to move with the moisture front and remain in areas of elevated moisture. The assumption is 
past discharges of mobile contaminants will be most likely found in moisture-retaining materials. 

Soil sampling associated with the shallow pushes will be based on the location with the highest 
gamma emitters and other information that could be used to indicate the bottom of the pond. It is 
expected that Cs-13 7 will be the primary gamma emitter and its location is associated with the 
bottom of each pond. Soil sampling at the 216-B-3 Pond will occur only if Cs-137 levels are 
detected above the 'action' level of24 pCi/g. This level is associated with the level of Cs-137 
that will provide a dose of 15 mrem/yr accounting for decay. 

The larger diameter (3 .5") spectral-gamma logging system uses standard laboratory high-purity 
germanium detector instrumentation to identify and quantify gamma-emitting radionuclides in 
boreholes as a function of depth. The high-purity germanium detector is calibrated to National 
Institute of Standards and Technology requirements and includes corrections for environmental 
conditions that deviate from the standard calibration condition. Each logging system is 
calibrated annually, and daily pre-run and post-run verification measurements are made to ensure 
that system performance is within acceptable limits. The spectral-gamma logging equipment 
calibration is conducted annually, and the data acquired during the calibrations are used to derive 
factors that convert measured peak-area count rate to radionuclide concentrations in picocuries 
per gram. For each measurement, natural and manmade radionuclides are identified from 
characteristic gamma emissions, and the concentration, uncertainty ( counting error), and 
minimum detectable level are independently calculated from gamma-energy spectra. The 
detector requires constant cooling with liquid nitrogen and was designed to operate completely 
submerged _in water. Venting of the nitrogen gas to the surface is accomplished with a specially 
designed logging cable. 

The neutron-moisture logging system that measures moisture employs a weak americium
beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom 
distribution in the soil surrounding the borehole. This detector will be used to measure 
continuous vertical moisture in the vadose zone. The system will be calibrated to manufacturer 
specifications 

The small diameter spectral gamma tool will be a scintillation type instrument containing either a 
sodium-iodide or berellium-germanium-oxide crystal. The minimwn detection limit for Cs-137 
will be 1 -5 pCi/g. The sytem will be calibrated to manufacturer specifications. The small 
diameter instruments function in the same manner as the instruments used in larger-diameter 
boreholes, but they have been adapted to work inside the smaller-diameter casings associated 
with the deep-push techniques. 
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The drive-casing hole planned through this SAP at the 216-U-10 Pond will be logged through the 
casing before casing sizes are changed and at the total depth of the borehole. The downhole 
tools and cable will be subject to the same rules as the drill rig and equipment. The downhole 
tools and cable will be decontaminated and surveyed between boreholes. Corrections are applied 
to the data to compensate for the gamma-ray attenuation by the casing. The site geologist will 
record the types of geophysical surveys and the depth intervals of initial and repeat runs in the 
Well Construction Summary Report form. 

3.1.2 Shallow- and Direct-Push Soil Sampling and 
Analysis 

Nonradiological and radiological soil samples will be collected from shallow- and deep-push 
locations for laboratory analysis. Sample collection will follow the plans identified in Table 3-1 . 
Sample depth intervals will be selected to correspond with the highest Cs-137 activity based on 
the historical pond bottom and on elevated moisture readings that could indicate the presence of 
mobile contaminants in deeper soil locations. 

Sampling will be performed using a split-spoon or similar sampler. Soil will be transferred to a 
precleaned, stainless-steel mixing bowl, homogenized, and then containerized in accordance with 
contractor sampling procedures. Samples will be analyzed for COPCs or analytical suites identified 
in Tables 2-1 and 2-2. Quality control samples will be collected in accordance with the QAPjP. 
Physical property analyses are not planned for these shallow or deep drive-point samples. 

Based on a review of past results and meetings with Ecology, it was determined that organic 
contamination (toluene) is not to be considered a risk driver and the need for additional analysis 
for volatile organics is considered unnecessary. 

Additional pushes will be collocated to obtain sufficient sample volume if needed. Other 
field-screening techniques, such as hand-held radiation detectors, can be used in conjunction 
with the above guidance to determine actual sample depths. Samples also may be collected and 
analyzed at the discretion of the Waste Site Remediation Task Lead and Field Team Leader 
(Section 2.1.1 ), based on field conditions, measurements, or observations. 

3.1.3 Borehole Drilling and Sampling and Analysis 

A single borehole is planned at the 216-U-10 Pond as a portion of the Model Group 5 
supplemental data-collection activity to be drilled in the 216-U-10 Pond as shown in Figure 3-6. 
Drilling and sampling for this vadose-zone investigation will stop at approximately 42. 7 m 
(140 ft) bgs. Physical property samples are not planned. All drilling will be via a method 
approved by the project and will conform to site-specific technical specifications for 
environmental drilling services. Drilling generally is done with a cable tool rig or a similar type 
rig. This allows control of contaminated cuttings, permits spectral-gamma and other types of 
downhole geophysical logging, and provides adequate soil return to support soil sampling, either 
through a split spoon sampler or through a grab sample. Actual conditions during drilling may 
warrant changes to standard drilling and casing installation practices after approval is obtained 
from the Waste Site Remediation Task Lead. The 216-U-IO Pond borehole will not be used as a 
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monitoring well, and after the soil investigation, the casing will be removed and the borehole 
will be decommissioned in accordance with WAC 173-160. 

The intent of the sampling design at the 216-U-10 Pond is to begin sample collection at the depth 
corresponding to the pond bottom and continue sampling intermittently (based on the site's 
conceptual contaminant distribution model, results of borehole logging, and professional 
judgment of the field geologist) to a depth of approximately 42.7 m (140 ft) bgs. The sediment 
layer near the bottom of the pond is expected to have the highest potential for contamination 
associated with low-mobility contaminants. 

------------·· ... . ------- --·-- .. . . ... _ ......... _ .. .. ·•··-··-----------
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The borehole soil sampling associated with this SAP will be performed in accordance with 
established sampling practices and requirements pertaining to sample collection, collection 
equipment, and sample handling. Samples will be collected for the focused list of CO PCs 
identified in Table 3-1 to fulfill specific supplemental data needs identifiedduring the DQO. 
Borehole soil samples will be collected and managed as described in Table 2-4. Samples will 
undergo laboratory analysis for radiological and nonradiological COPCs or analytical suites 
identified in Table 3-1 in accordance with analytical requirements in Tables 2-1 and 2-2. 
Samples will be analyzed at an onsite laboratory. Physical property samples, generally collected 
from boreholes to provide site-specific values to support the RESidual RADioactivity (RESRAD) 
dose model (ANL, 2002, RESRAD for Windows, Version 6.21 ), are not required for this focused 
sampling activity. 

Soil samples generally are collected from the borehole using a split-spoon sampler equipped with 
up to four separate stainless-steel liners. Site personnel will not overdrive the sampling device. 
Soil will be transferred to a pre-cleaned, stainless-steel mixing bowl, homogenized, and then 
containerized in accordance with contractor sampling procedures. Cuttings and split-spoon 
samples could be field screened for radioactivity and/or organic contaminants, although organic 
vapors are not a concern in the vadose-zone soils of the pond waste sites. 

Problems with sample collection, custody, or data acquisition that adversely impact the quality of 
data or that impair the ability to acquire data, or failure to follow procedure, will be documented 
in accordance with internal corrective action procedures, as appropriate. Soil sample 
preservation, containers, and holding times for chemical and radiological analytes of interest are 
presented in Table 2-4. Final sample collection requirements will be identified on the Sampling 
Authorization Form. 

3.1.4 Test-Pit Excavation and Sampling and Analysis 

Test pits will be excavated to obtain sample material at the 216-U-10 Pond (Section 3.2). Test 
pits are shallow excavations into the vadose zone to view soil materials and collect samples. 
The test pits will be excavated with an excavator and only need to be large enough to obtain the 
samples at the pond bottom or to a maximum target depth of 7.6 m (25 ft). Site-specific test-pit 
locations may be adjusted in the field to account for site conditions. Sampling at these locations 
will be conducted using a hollow stem auger. Continuous coring will accompany the advance of 
the auger. The field geologist will select the samples through the presence of residual 
radioactivity (field instruments) and visual examination of the soil. 

Angered holes will be installed in a manner that minimizes the generation of visible emissions 
(e.g., dust) from the site boundary. If visible emissions cannot be controlled, the activity will be 
postponed. Samples collected from hollow-stem augers will require the use of a large-diameter 
split-spoon sampler that usually necessitates compositing the sample through at least 0.3 to 0.6 m 
(1 to 2 ft) to get adequate sample sizes for analysis. 

Soil sampling associated with augering will be performed in accordance with established 
sampling practices and requirements pertaining to sample collection, collection equipment, and 
sample handling as described in Section 2.2 of this SAP, and Table 3-1. Samples will be 
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collected for the focused list of COPCs identified in Table 3-1 to fulfill specific supplemental 
data needs identified during the DQO. Augered soil samples will be collected and managed as 
described in Table 2-4. Samples will undergo laboratory analysis for radiological and 
nonradiological COPCs identified in Table 3-1 in accordance with analytical requirements in 
Tables 2-1 and 2-2. Samples will be analyzed at an onsite laboratory. Physical property samples 
are not required for this focused sampling activity. 

Samples will be collected from the waste site sediment layer (e.g., pond bottom/organic mat) as 
identified through radiological field screening, visual observation, and judgment of the 
geologist/sampler or at the first detection of contamination (generally above background), 
whichever is encountered first. Where ALARA considerations allow, samples should be taken 
directly from the test-pit strata. Alternatively, samples will be collected directly from the core 
that will target the interval 0.3 m (1 ft) below the specified sample depth. 

Sample material will be removed from the sampling tool into a precleaned, stainless-steel mixing 
bowl, homogenized, and then containerized in accordance with contractor sampling procedures. 
Samples will be collected from non-wetted soils, whenever possible, when fixant/water is used 
for dust control. Additional samples may be collected at the discretion of the geologist/sampler 
based on field screening information, to further verify the location of the pond bottom, 
depending on the limits of the excavation equipment. 

3.2 SITE-SPECIFIC CHARACTERIZATION 

For each Model Group 5 site identified in Table 1-2 as requiring supplemental data, the 
site-specific data-collection activities and the rationale for data collection are identified in 
Table 3-1. 

3.2.1 Presbipment Sample Screening 

A representative portion of each sample to be shipped to an offsite laboratory will be submitted 
to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite laboratory for 
total activity analysis before it is shipped. Total activities will be used for sample preshipment 
characterization. Samples that slightly exceed the offsite laboratory criteria discussed in 
Section 2.2.3 may be reduced in volwne to allow offsite shipment. Onsite and offsite laboratories 
will be identified before field activities are initiated and will be mutually acceptable to Sample 
and Data Management and to the Waste Site Remediation Task Lead. 

3.2.2 Summary of Sampling Activities 

The number and types of samples to be collected are summarized in Tables 3-2 and 3-2. 

3-5 
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3.2.3 Potential Sample Design Limitations 

The sample design developed for this SAP has potential limitations that may affect the 
data-collection results. Some of the factors that have the potential to affect the outcome of this 
sampling include the following. 

1. The geophysical logging locations were based on the assumption that the COPCs 
preferentially would be deposited where the wastewater velocities decreased, although 
deposition could be influenced by other factors. Historical data for the pond waste sites 
may show significant spatial variability. 

2. Drilling impediments ( e.g., boulders) may be encountered. 

3. Insufficient sample volumes may be retrieved from planned small-diameter deep pushes. 

3.2.3.1 Sampling Contingencies 

Possible contingency considerations offset the potential limitations encountered during sampling 
in the ponds. The Waste Site Remediation Task Lead will evaluate the need to implement 
contingent actions on a case-by-case basis. 

The Waste Site Remediation Task Lead is responsible for direct management of sampling 
documents and requirements and field activities in accordance with Section 2.1.1.2 and will be 
responsible for deciding alternative field sample locations if drilling impediments are 
encountered. 

If sample volume requirements cannot be met because of poor recovery from a shallow or deep 
push, the Waste Site Remediation Task Lead will identify the location of additional pushes to be 
installed to collect more sample material. 

3.2.3.2 Soil Screening 

All soil samples and cuttings from the shallow and deep pushes and the borehole will be field 
screened for evidence of radioactive contamination by the radiological control technician. 
Surveys of these materials will be conducted with field instruments. The radiological control 
technician will record all field measurements for entry into the field logbook, noting the depth of 
the sample and the instrument reading. 

Before excavation, a local area background reading will be taken with the field-screening 
instruments at a background site to be selected in the field. Field screening of drill cuttings and 
visual observations of the soil (e.g., sediment/clay layer, organic debris) will be used to optimize 
sample selection, assist in determining sample shipping requirements, and support worker health 
and safety monitoring. The field geologist will use gross-gamma logging results, professional 
judgment, screening data, and the information provided in this FSP to finalize sampling 
decisions. Gross-gamma logging methods, instruments, and detection limits are identified in 
Table 2-3. 

3-6 
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Samples exceeding 0.5 mrem/h may be stored at a temporary onsite radioactive material storage 
area until they are shipped to the laboratory. J f soil samples contain significant concentrations of 
radiological constituents, they may be analyzed in an onsite laboratory. 

Field-screening instruments will be used, maintained, and calibrated in accordance with the 
manufacturer' s specifications and other approved procedures. The field geologist will record 
field-screening results in the log. 

Figure 3-1. Planned Data Collection Location at the 216-A-25 Pond. 

See Table 3-1 for sample details. 

Ll!Gl!ND 

• Direct Push :::: 20' * Deep Push :::: 100' 
0 Planned Borehole 
O Planned Auger Sample 

Overflow Area 
(Stabilized mid-19808) 
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Figure 3-2. Planned Data Collection Location at the 216-B-3 Pond. 

See Table 3-1 for sample details. 

Phase I Direct Push 
(15' depth typical, located 

r.--...:approximately 25' from BP-1 test pit) 

Transects for 
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with 25' between additional pushes) 
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• Prior Test Pit 
0 Planned Borehole 
D Planned Auger Sample 
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Figure 3-3. Planned Geophysical Logging and Soil Sampling Locations at the 216-S-16 Pond. 

2 

See Table 3-1 for sample details. 
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Figure 3-4. Planned Geophysical Logging and Soil Sampling Locations at the 216-S-1 7 Pond. 
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• Direct Push ::: 20' * Deep Push ::: 100' 
0 Planned Borehole 
D Planned Auger Sample 

See Table 3-1 for sample details. 
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Figure 3-5. PJanned Geophysical Logging and Soil Sampling Locations at the 216-T-4B Pond. 

See Table 3-1 for sample details. 
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Figure 3-6. Planned Geophysical Logging and Soil Samp1ing Locations at the 2 t 6-U-10 Pond. 

See Table 3- t for sample details. 
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Figure 3-7. 216-U-10 Pond Stratigraphy Column. 
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Figure 3-8. Planned Geophysical Logging and Soi I Sampling Locations at the 216-U-1 I Ditch. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 

Survey or 
A•alytlcal Key Features or Design Sampll•g Design Rationale 

Methodology 

21•A-2S G11bl~ Mou11toin Pond 

Medium: Soil This overflow area was 

Specific location/Area of Concern: Determine general extent of intermittently wetted and is not 

contamination at this stabilized, secondary overflow area emanating anticipated to be contaminated 

from the northwest comer of the stabilized, primary overflow section at levels above the primary, 

(Figure 3-1 ). continually wetted, main pond. 
This location includes hotspots 

Investigation Method: Install two shallow-pushes to a depth of 6 m shown by the last flyover 

Geophysical 
(20 ft). The pushes will be located generally as shown on Figure 3· 1, ( 1996) that were stabilized in 
based on the highest concentration areas identified by surface radiation 1997 with 45.7 to 61 cm (18 to logging - shallow surveys and as guided by prior flyover reports. Pushed boreholes will be 24-in.) of rock and soil push and high• geophysically logged using high-resolution spectral-gamma logging (BHl-01133). However, given resolution spectral- instruments and soil samples will be collected at a level associated with that this waste site is located gamma logging; the pond sediments. outside of the industrial-soil sampling 
Parameter: Depth of the samples will be determined by historical exclusive land-use area, the 
records, and spectral gamma data. potential exists for non-

Samp/e(s): Two soil samples will be collected based on the results of 
industrial land uses. 
Supplemental data confirm that 

geophysical logging data. Samples will be collected at the depth of concentrations in this overflow 
highest levels of gamma-emitting contamination. area are consistent with the 

primary pond overflow location 
from which it emanates. 

Specific Location/ Area of Concern: In the vicinity of each pushed 
borehole collect a soil sample at the elevation indicative of the bottom of 
the pond based on geophysical logging and site records. 

Investigation Method: Collect soil at the depth of maximum radiological 
contamination (corresponding to the bottom of the pond) based on the Soil samples will be used to 

Soil sampling (two results of the shallow-pushes. Other field-screening techniques, such as identify the extent of 
samples) hand-held radiation detectors, can be used in conjunction with the above contamination associated with 

methods to determine sample depths. past operation. 
Contaminants: Nonradionuclides include ICP metals and mercury. 
COPCs are cadmium, lead, and mercury 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np--237, 
Pu-239/240, Am-241 , and uranium isotopes. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 

Survey or 
Aulytkal Key Fatllres or oatp Sampllng Deslp RatlOllale 

MetbodoloaY 

BP011d 

Medium: Soil 

Specific Location/Area of Concern: Lateral extent of contamination 
around BP-I Test Pit in the 216-B-3 Main Pond. No investigation is 
planned for the B Pond lobes. 200-CW-1 remedial 
Investigation Method: Three-phased investigation approach: investigation results in 

Phase 1: Three shallow pushes will be driven into pond soil surrounding DOE/RL-2000-35 indicate that 

the BP-I Test-Pit hotspot (see Figure 3-2). One shallow push will be the BP-I Test Pit reported the 

placed along each of three transects between the BP-I Test-Pit location highest concentrations of 

and Test-Pit BP-3, Test-Pit BP-4, and Borehole B8758. One shallow contaminants, including 

push will be driven approximately 7.6 m (25 ft) away from the BP-I Test Cs-137. Use Cs-137 to 
Geophysical Pit along each transect to a depth of approximately 4.6 m (IS ft) bgs. determine the extent of 
logging - shallow The pushes will be logged using small diameter spectral-gamma contamination radiating out 
push and high- instruments. If logging results at a shallow push are below the logging from the BP-I Test-Pit 
resolution spectral- action level for Cs-137, • no further investigation will be conducted at the location. This information 
gamma logging B Pond. could be used to evaluate a 
tool; soil sampling 

Pbue 2 will occur if spectral-gamma logging results, detected at push 
partial removal alternative 
under CERCLA. 

location(s), exceed the logging action level for Cs-137. Continue 
A value of25.6 represents an installation ~ from the first shallow-push location along the same 

transect and depth using a 7.6 m (25-ft) interval between pushes, until a activity that is 4 times the 

concentration equal to or less than the logging action level for Cs-137 is Cs-137 action level for 

reached and the area of elevated contamination is delineated. unrestricted use and would 
decay to 6.4 pCi/g 

Phase 3 will occur when the logging action level for Cs-137 is measured (lS mremlyr) within 50 years. 
at a push location. Continue shallow-push installation inward from the 
last push along the same transect at half the distance between the last 
shallow push and the prior push or the BP-1 Test Pit to refine extent of 
contamination. 

Specific Location/Area of Concern: Collect one soil sample along the 
transect with the highest Cs-137 concentration based on geophysical 

Contamination has been logging results. Collect the sample at the edge of the area exceeding the 
previously reported to be Cs-137 logging action level. 
associated mainly with the 

Soil sampling (one Investigation Method: Sample the soil at the depth of the maximum pond bottom, approximately 
sample, based on Cs-137 radiological contamination (corresponding to the bottom of the l.8 m (6 ft) bgs. Use soil 
Cs-137 activity pond) based on the results of the shallow push. Other field-screening . sampling to determine the 
above the Cs-137 techniques, such as hand•held radiation detectors, can be used in extent of radiological and 
action level) conjunction with the above guidance to determine sample depths. nonradiological COPC 

Contaminants: Nonradionuclides include ICP metals and mercury. contaminants at 4 times the 
COPCs are cadmium, lead, and mercury Cs-13 7 action levels near the 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
BP-I Test-Pit. 

Pu-239n40, Am-241, and uranium isotopes. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 

Su"eyor 
Analytical Key Features of Design Sampling Dalp Rationale 

Methodology 

116-S-16 Potul 

Medium: Soil 

Specific Location/Area of Concern: Nature and extent of contamination 
emanating radially from the pond inlet through the inlet channel and all The pond was approximately 
pond lobes (four). I m (3 ft) deep during 
Investigation Method: Seven shallow pushes will be driven into lobe I of operations. After draining, the 
the pond and two shallow pushes will be driven into lobe 4. Shallow pond was stabilized with soil 

Geophysical pushes will be focused around the inlet and in lobe 4. Each shallow push from the dikes. The pond 
logging - shallow will be driven approximately 4.6 m (15 ft) deep. The shallow pushes will bottom is expected at l m (3 fl) 
push and high- be logged using small diameter spectral-gamma instruments. One bgs. Cesium-13 7 is expected 
resolution spectral- shallow soil sample will be collected. based on discharge infonnation 
gamma logging One deep push will be driven into lobes l , 2, and 3, respectively (sec and historical data in the work 
tool; deep push Figure 3-3). Each deep push will be driven to 30 m ( 100 ft) bgs or plan (DOE/RL-99-66). Use 
and slim hole refusal, whichever occurs first. Each deep push will be logged with a Cs-137 and high moisture 
gamma and small-diameter gamma detector and neutron detector (for moisture). Soil levels for tracking 
neutron tools; soil samples will be collected near the suspected pond bottom (depth based contamination by geophysical 
sampling on gamma activity) and at two additional locations of elevated moisture logging. Deep soil samples 

content (based on neutron response). will be used to address the 
significance of contaminants 

Parameter: Cesium-137 activity as determined by high-resolution moving through the 
spectral-gamma tools will be used to select the one shallow soil sample groundwater pathway. 
based on logging at the shallow push sites. Gamma activity and elevated 
moisture levels will be used to select up to three sample locations for 
each of the deep pushes. 

Specific Location/Area of Ccmcern: One soil sample will be collected at 
the pond bottom based on spectral-gamma readings from the shallow 
pushes. Up to three soil samples will be collected from each of the deep 
pushes. Additional samples may be considered based on the results of 
geophysical logging and field screening. 

Investigation Method: The shallow soil sample will be collected at the 
depth of the maximum Cs-137 concentration (corresponding to the 

Soil sampling (one bottom of the pond) and will use the shallow push tool to collect soil. 

sample based on Samples from the deep push will be collected based on the results from Use soil samples to determine 
the data gained the slim hole gamma and moisture logging. The first sample will be other radiological and 
from the shallow located at the bottom of the pond (based on elevated gamma data and nonradiological COPC 
pushes and three historical information). The remaining two sample elevations will be concentrations at selected 
soil samples each based on the presence of elevated moisture locations. Soil samples will area(s) of maximum Cs-137 
from two deep be collected using a dual wall deep-push sampling tool. Additional concentrations and higher 
pushes (seven soil pushes can be colocated to obtain sufficient sample volume ifneeded. moisture zones. 
samples in total) Other field-screening techniques, such as hand-held radiation detectors, 

can be used in conjunction with the above guidance to determine actual 
sample depths. 

Contaminants: Nonradionuclides include antimony, cadmium, 
manganese, selenium, total uranium, silver, thallium, fluoride, cyanide, 
and nitrate. b 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
Pu-239/240, Am-241, and uranium isotopes. 

3-17 



DOE/RL-2006-57 REV O REISSUE 

Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 

Survey or 
Aulytlal Key Features of Design Sampling Deslp Rationale 

Metllodolol)' 

216-S-17 Po11d 

Medium: Soil 

Specific Lccatton/Area of Concern: Nature and extent of contamination The pond was 0.3 to 0.6 m 
emanating radially from the pond inlet, to include a high-radiation area (l to 2 ft) deep during 
(15 - 450 mR/h) around the perimeter of the pond. operations and was surface 
Investigation Method: Ten shallow pushes will be driven into pond soil .stabilized with 1.2 m (4 ft) of 

Geophysical beginning at the pond inlet (sec Figure 3-4). Shallow pushes will be soil. Cesium-13 7 is expected 
logging - shallow placed to the edge of the historical maximum-use area of the pond as to be present based on 
pushes logged with identified by aerial photographs, markers, other historical information, discharge information and on 
high-resolution and/or surface geophysics conducted to support the excavation permit. historical data in the work plan 
spectral-gamma The pushes will be driven to a depth of approximately 4.6 m (15 ft) . The (OOF/RL-99-66). Use 
logging tool; deep shallow pushes will be logged using small diameter spectral-gamma gamma-emitting radioouclides 
pushes logged with instruments. One soil sample will be collected based on the results of the and moisture conditions for 
slim hole gamma high-resolution logging of these shallow pushes. tracking contamination using 
and neutron tools; Two deep pushes will be installed to investigate potential risk associated 

geophysical logging 
soil sampling with the groundwater pathway. Each deep push will be driven to 30 m 

techniques. 

(100 ft) bgs or refusal, whichever occurs first. Each push will be logged Deep soil samples will be used 
with a small-diameter gamma detector and neutron detector (for to address the potential for 
moisture). contaminants to move through 

Parameter: Soil sampling locations defined through spectral-gamma 
the vadose zone. 

activity, gross gamma activity, and moisture levels. 

Specific Lccation/Area of Concern: One soil sample will be collected at 
the pond bottom based on gamma activity or other radiological 
contamination. The soil samples will be collected near the suspected 
pond bottom. 

Three soil samples will be collected from each of the two deep pushes 
(total of six samples). The uppermost sample locations will be based on 
gamma activity or other radiological information to determine the 
suspected bottom of the pond. Two other soil samples will be collected 
based on the presence of elevated moisture conditions. Additional 
samples will be considered based on the results of geophysical logging 
and field screening. 

Soil sampling 
Investigation Method: The shallow soil sample will be collected at the 

(one shallow soil 
location and depth that corresponds to the maximum Cs-13 7 Use soil sampling to detennine 

sample and six 
concentration found using the shallow pushes and concsponding to the ·other radiological and 

deep soil samples 
bottom of the pond. A shallow push tool will be used to collect the soil nonradiological COPC 

will be collected 
sample. concentrations at selected 

using push Samples from the deep push will be collected based on the results from arca(s) of maximum Cs-137 

technologies, the slim hole gamma and moisture logging. The first sample will be concentrations and higher 

seven pushes total) located at the bottom of the pond (based on elevated gamma data and moisture zones. 
historical information). The remaining two sample elevations will be 
based on the depth of elevated moisture. Soil samples will be collected 
using a dual wall deep-push sampling tool. Additional pushes can be 
colocated to obtain sufficient sample volume if needed. Other field-
screening techniques, such as hand-held radiation detectors, can be used 
in conjunction with the above guidance to determine actual sample 
depths. 

Contaminants: Nonradionuclides include antimony, cadmium, 
manganese, selenium, total uranium, silver, thallium, fluoride, cyanide, 
and nitrate. b 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
Pu-239/240, Am-241, and uranium isotopes. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 
Survey or 
Analytical Key Features or Design Samplln1 Design Rationale 

Methodology 

UPR-200-W-124 (<>Hrjlow Areo of tl,e 216-S-17 Pond) 

Medium: Soil 

Specific Location/Area of Concern: Nature and extent of contamination Use Cs-13 7 for tracking the 
Geophysical emanating from the dike overflow at the southwest comer of the pond. contamination extent using 
logging - shallow The exact location of this unplanned release is indeterminate from geophysical logging 
push and high- records. techniques. Overflow area 
resolution spectral- Investigation Method: Two shallow pushes will be driven and logged contaminants would be the 
gamma logging using a small diameter spectral gamma tool (Figure 3-4). The shallow same as 216-S-17 Pond 
tool pushes will be driven approximately 4.6 m ( 15 ft) deep. No sampling is contaminants, at the same or 

planned for this location. lower concentrations. 

Parameter: Gamma emitters. 

Soil sampling None planned. 

2/~T-4B Pond 
The 216-T-4B Pond and the 
216-T-4-2 Ditch that fed the 
pond are both located within 
the boundary of the 
216-W-3AE Burial Ground 
RCRA treatment, storage, and 
disposal unit. The pond is 
considered to have been dry 

Medium: Soil since 1977 (pre-RCRA), 

Geophysical Specific location/Area of Concern: Nature and extent of contamination although the ditch received 
waste until 1995. The ditch 

logging - shallow in the primary pond location and the ditch that fed the pond. 
and pond received steam 

push and high- Investigation Method: Two shallow pushes will be driven into the pond condensate and evaporator 
resolution spectral- soil and two will be driven into the ditch to a depth of approximately 6 m cooling water from the 242-T 
gamma logging (20 ft), as shown in Figure 3-5. The pushes will be geophysically logged Evaporator (a RCRA past-
tool using small diameter spectral-gamma instruments. practice unit that ceased 

Parameter: Gamma-emitting radionuclides, including Cs-13 7. operations in 1982) and 
wastewater from the 221-T 
(T Plant) Canyon Building air 
conditioning units and floor 
drains, not known to have been 
identified as a dangerous waste 
stream Extensive 
contamination is not 
anticipated. 

Collect one soil sample from the worst-case location based on gamma Sample information will 
radiation measurements. provide initial baseline 

Sampling (one soil 
Contaminants: Nonradionuclides include antimony, cadmium, contaminant information and 
manganese, selenium, total uranium, silver, thallium, fluoride, cyanide, possibly could assist with 

sample) and nitrate. b closure of the RCRA 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, treatment, storage, and disposal 

Pu-239/240, Am-241, and uranium isotopes. unit. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 

Sarvey or 
Sampling Deslp Rationale Aaalytkal Key Features or ~eslgo 

MetllodolOI)' 

216-U-JO Pou 

Medium: Soil 

Specific Location/Area of Omcern: Nature and extent of contamination 
in the primary pond location and ditch that fed the pond. 

Investigation Method: This investigation will require installation of 
shallow-push and deep-push borings, test pits (auger holes), and a · 

Geophysical borehole as identified in Figure 3-6. Use gamma activity including 
logging - shallow Four shallow pushes will be installed to a depth of 6 m (20 ft) as shown Cs-137 and elevated moisture 
push and high- in Figure 3-6 and will be logged with a high-resolution gamma tool for zones for tracking the extent of 
resolution spectral· Cs-13 7 and other ganum emitters. contamination. 
gamma logging; 

One deep push will be installed in the south end of the pond (Figure 3-6) Deep soil samples and the 
deep push and slim and logged with slim hole gamma and neutron tools. The deep push will proposed borehole will be used 
hole gamma and be driven to 30 m (100 ft) or refusal, whichever comes first. Three soil to address the significance of 
neutron logging; 

samples will be collected:· one at the pond bottom and two at levels contaminants moving through 
augered borings 
with soil sampling; 

indicated having high moisture contents. the groundwater pathway. 

cable tool drilling Four locations will be sampled by auger and soil samples collected from Analysis of augered samples 

with high- the historical pond bottom (Figure 3-6). will be used to estimate the 

resolution gamma One new borehole approximately 42.7 m (140 ft) deep will be installed in 
level of uranium 

logging and soil the immediate vicinity of existing Borehole 299-W23-23 l (Figure 3-7). 
contamination. 

sampling The borehole will be geophysically logged and three soil samples 
collected. 

The ten existing deep probes will be examined and logged, if feasible, 
with the small diameter gamma logging systm. 

Parameter: Gamma-emitting contaminants including Cs-137 and 
elevated moisture levels. 

Augered samples: At four separate locations, augered soil samples will Augered samples will be used 
be taken to locate and identify the depth and thickness of the organic mat. to sample the organic mat at 
The mat will be located visually or by use of hand-held radiological the pond bottom and the 
survey instruments through the examination of core material removed location of most contamination 
during augering. Once the organic mat at each test pit is located, take because of sorption of 

Soil sampling: 
two samples - one of the mat material and one of soil directly below the contaminants onto organic 

two samples from 
mat- at each of the three locations for a total of six test-pit samples. materials. 

each of three Borehole sample(s): Collect one sample al the pond bottom equating to The borehole will be used to 
auguered the pond sediment layer (organic mat). Collect one sample at 4.6 m clear up an outstanding data 
boreholes; three (IS ft) bgs and one sample at depth (approximately 42.7 m or 140 ft bgs). quality issue and to evaluate 
samples from the Shallow-push sample(s): One soil sample will be selected based on the uranium with depth. 
borehole, and three results of the geophysical logging of the shallow pushes. Shallow-push samples taken at 
samples from the Deep-push samples: Take one sample at the suspected pond bottom the Cs-13 7 hotspots are 
deep push (total of (based on Cs-137 levels) and two additional samples at depths indicated intended to represent worst-
13 soil samples) by elevated moisture levels. Samples will be collected using the dual case conditions at the pond and 

well sampling tool associated with deep pushes. facilitate evaluation of a 

Contaminants: Nonradionuclides include antimony, cadmium, partial-removal alternative. 

manganese, cyanide, selenium, total uranium, silver, thallium, fluoride, Deep-push samples will be 
and nitrate. b collected to evaluate risk 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, associated with the 

Pu-239/240, Am-241, and uranium isotopes. groundwater pathway. 
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Table 3-1. Key Features of Model Group 5, Large-Area Ponds, Sampling Design. (7 Pages) 
Survey or 
Analytical Key Features of Design Sampling Design Rationale 

Methodology 

216-U-11 Ditch 

Medium: Soil 

Specific location/Area of Concern: Nature and extent of contamination Use Cs-137 to identify the 
in the primary ditch sections and in the shallow overflow area between extent of contamination along 
the ditch sections. the ditch length and in the 

Geophysical Investigation Method: Five shallow pushes will be driven into the ditch shallow overflow area. This 

logging - shallow site soil as shown on Figure 3-8. Each will be advanced approximately ditch was expected to be 

push and high- · 3 m ( JO ft) deep and will be geophysically logged using a small diameter approximately 1.8 m (6 ft) 

resolution spectral- spectral gamma tool. deep during operations. 

gamma logging; Because the horseshoe-shaped 
One deep push will be installed and advanced to 30 m (100 ft) or refusal, ditch was fed by overflow from deep push and slim whichever occurs first. The deep push will be logged with slim hole the 216-U-I0 Pond, ditch hole gannna and gamma and moisture measuring tools. Samples will be collected at the contaminants arc expected to 

neutron tools; soil bottom of the pond (based on Cs-13 7 levels) and at two lower depths be the same as 216-U- t 0 Pond sampling where elevated moisture conditions are found. contaminants. The ditch is 
Parameter. Spectral gamma will be used to determine levels of known to have overflowed into 
gamma-emitting contaminants; gross gamma for locating the pond the interior portion of the south 

bottom, and moisture measurements to locate up to two deeper soil end of the horseshoe shape. 
sampling locations. 

Deep-push samples: Collect one sample at the suspected pond bottom 
(based on Cs-137 levels) and two additional samples at levels indicated 
by elevated moisture levels. Samples will be collected using the dual 

Soil sampling: well sampling tool associated with deep pushes. Use to evaluate the potential 
total of three soil Contaminants: Nonradionuclides include antimony, cadmium, for contaminants to migrate 
samples from one manganese, cyanide, selenium, total uranium, silver, thallium, toluene, through the vadose zone. 
location fluoride, and nitrate. b 

Radionuelides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
Pu-239/240, Am-241, and U-238. 

• The logging action level for Cs-137 is 24 pCi/g (Section 3.1 .1 ). 
b This waste site is an analogous waste site to the well-characterized representative waste site 216-U-I0 Pond As a conservative measure 

because of the absence of data for this analogous waste site, the 200-CW-5 remedial investigation report (DOE/RL-2003-11 ), Table 6-1, 
list of216-U-I0 Pond COPCs will be applied and will be expanded to include nitrate (per data quality objectives discussion), U-238 
(per WIDS), fluoride and cyanide (identified through STOMP modeling (PNNL-12028]), and Pu-239/240 and Am-241 (identified by 
earlier 216-U-l I Ditch sampling). 

BHI-01133, 2/6-A-25 Pond Overflow Exte,ision (WIDS Site 600-J /8) Interim Stabilization Final Report/December 1997. 
Comprehe,isive Environmental Respo,ise, Compe,isation, and Liability Act of I 980. 
DOF/RL-99-66, Steam Conderuate/Cooling Water Waste Group Operable Units RIIFS Work Plan; Includes: 200-CW-5, 200-CW-2, 

200-CW-4, and 100-SC-1 Operable Units. 
DOF/RL-2000-35, 100-CW-l Operable Unit Remedial lnvestigaJion Report. 
DOE/RL-2003-11, Remedial Investigation/or the 200-CW-5 U Pond/Z Ditches Cooling Water Group, the 200-CW-2 S Pond and Ditches 

Cooling Water Group, the 200-CW-4 T Pond and Ditches Cooling Water Group, and the 200-CS-J Steam Condensate Group Operable 
Units. 

PNNL-12028, STOMP Subsurface Transport Over Multiple Phases, Version 2. 0, Application Guide. 
Waste Information Data System database. 

bgs = below ground surface. 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980. 
COPC = contaminant of potential concern. 
ICP = inductively coupled plasma. 
RCRA = Resource Conservation and Recovery Act of 1976. 
STOMP = subsurface transport over multiple phases. 
WIDS = Waste Information Data System database. 
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Table 3-2. Summary of Model Group 5 Shallow Push and Drilling Sample Collection Requirements. (2 Pages) 

Sample LocaUoll lllformatloD Aulytical R.eqairementl aad 

Namber 
Parameters. . 

of No.of 
Slaallow Sample Samples No. of Field 

Site f'llllaes CoUecdoa COPCs Sample from Quilty 
Sample Nonndlo-

aad MedledolOIY Depth Shallow Coatrol Radloa• cllda Location• ll• cllda 
Boreholes (ftbp)' Pmlles Samples 

& 
Drillm& 

Dup/Rimate 

216-A-25 Pond 2 Push Table 3-1 - < 15 b 2 ) d 1 Table 2-1 Table 2-2 

216-B-3 Pond 5 Push Table 3-1 Footnote a ~ IS b I • 0 I Table2-I Table 2-2 

216-S-16 Pond 9 Push Table 3-1 Foomotea 5 IS b 1 0 I Table 2-1 Table2-2 

216-S-17 Pond 10 Push Table 3-1 Footnote a ·5 IS b I 0 I Table 2-1 Table 2-2 

UPR-200-W-124 2 NIA .. - - - - .. -
216-T-4B Pond 4 Push Table 3-1 Footnote a 520 b I 0 I Table2-l Table2-2 

4 Sediment 2 at each 
Augered layer and TBD augered 

0 I Table 2-1 Table 2-2 
boreholes ( 4) 1 ft below borehole 

{Fig 3-6) (6 total) 

l Sediment 
Sediment 

216-U-10 Pond Table 3-1 
layer, 15 ft 

layer 
Borehole (3) 

bgsand 
(TBD), . 3 ) d I Table2-l Table 2-2 

depth 
IS ft and 

(140 ft bgs) 
140 ft 

(Fig 3-6) 

4 
Push TBD <20b 1 I Table 2-1 Table 2-2 (Fig 3-6) -

21 6-U-l 1 Ditch s NIA -· - - - -- - -
Total number of shallow pushes: 41 

Number of boreholes (drilled and augered): 5 

Total number of samples: 16 

Minimum number of field quality control samples: 2 duplicate samples and 8 equipment rinsate samples 



w 
I 

N w 

Table 3-2. Summary of Model Group 5 Shallow Push and Drilling Sample Collection Requirements. (2 Pages) 

SampleLocationlnformaUon Aaalytlcal Requirements and 

Number 
Parameters e 

of No.of 
Sballow Sample Samples No. of Field 

Site Pushes Collecdoa COPCs Sample from Quality 
Metbodoloey Sample Control Nonnullo-

ud Loc:atioll • Depth Shallow Raclionudides 
Dlldides 

Borelloles (ftbgs) Pmhes Samples 
& Dup/Rinsate 

Drilling 
. . 

• Sampling at pushed borehole locations will occur under the cond1t1ons descnbed m Table 3-1 . 
b Sample depth is limited to push depth of 4.6 (15 ft) bgs. Sample interval (if multiple samples are required) will be guided by the depth of Cs-137 concentration found 

by geophysical logging. 
c See Tables 2-1 and 2-2 for detection limits and other analytical parameters. 
d At a minimum, one duplicate and one equipment blank will be taken at this sampled waste site. 
•This is the minimum required number of samples at a waste site where Cs-137 concentrations exceed the logging action level for Cs-137 of24 pCi/g (Section 3.1 .1). 

Therefore, a sample may not be required at this site, ifCs-137 concentrations do not exceed the logging action level for Cs-137 of24 pCi/g. However, additional 
samples may be considered at this site, based on results of geophysical logging and field screening (Table 3-1 ). 

bgs 
COPC = 
NIA 
TBD = 

no sampling. 
below ground surface. 
contaminant of potential concern. 
not applicable. 
to be determined. 



Table 3-3. Summary of Model Group 5 Deep-Push Sample Collection Requirements. 

r.c;~ • ~i~ • L 

~:~ {~~:- :~-~ 
-_ .... ,. 

·:.r·- .. -. -
216-A-25 Pond 

216-B-3 Pond 

216-S-16 Pond 

216-S-17 Pond 

UPR-200-
W-124 

216-T 4B Pond 

216-U-10 Pond 

216-U-11 Ditch 

3 

2 

Total number of deep pushes: 14 

3 

2 

Total number of deep-push samples: 21 

Push 

Push 

Push 

Push 

Minimum number of field quality control samples: 2 

- .... -,. 

__ .:~•~ ie Lgc•t~~ nro~f n fl 

Table 3-1 Footnote a TBD 9 Table 2-1 

Table 3-1 Footnote a TBD 6 Table 2-1 

Table 3-1 Footnote a TBD 3 Table 2-1 

Table 3-1 Footnote a TBD 3 Table 2-1 

Table 2-2 

Table 2-2 

Table 2-2 

Table 2-2 

• Sampling at deep-push locations will occur under the conditions described in Table 3-1. 
b Sample depth will be determined through the use of gamma and moisture logs. One sample will be selected to represent the pond bottom and two 

lower samples will be selected based on elevated moisture levels. 
0 See Tables 2-1 and 2-2 for detection limits and other analytical parameters. 
d At a minimum, one duplicate and one equipment blank will be taken at this sampled waste site. 

no sampling. 
bgs below ground surface. 
COPC "' contaminant of potential concern. 
TBD "' to be determined. 
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4.0 HEALTH AND SAFETY 

All field operations will be perfonned in accordance with Project Hanford Management 
Contractor health and safety requirements and with the applicable health and safety plan 
generated, following all appropriate procedures. The site-specific health and safety plan must 
meet the requirements of 40 CFR 300.430, "Remedial Investigation/Feasibility Study and 
Selection of Remedy," which requires the health and safety plan to specify, at a minimum, 
employee training and protective equipment, medical surveillance requirements, standard 
operating procedures, and a contingency plan that confonns to 29 CFR 1910.120, "Hazardous 
Waste Operations and Emergency Response." The health and safety plan includes controls for 
industrial safety and radiological hazards, an incident contact list, and emergency response 
procedures (i.e., area alarms, fire, dust, biological hazards). The health and safety plan also 
identifies different work zones (e.g., exclusion zone, control zone, support zone) to maintain 
ALARA principles. 

In addition, a work control package will be prepared in accordance with procedures that will 
further control waste-site operations. This package will include an activity job-hazard analysis, a 
site-specific health and safety plan, and applicable radiological work permits. Radiological work 
permits provide specifics about the radiological survey of equipment, materials, and personnel, 
radiological control technician coverage, specific personal protective equipment, dosimetry 
requirements, and special instructions for the work _site. Work will be performed in accordance 
with site-specific health and safety plans and applicable radiological work permits. 

The sampling procedures and associated activities described in the feasibility study (Chapter 3.0) 
will take into consideration exposure reduction and contamination control techniques that will 
minimize the radiation exposure to the sampling team. 

Health and safety personnel will use data collected during the removal action as input to 
determine exposure levels to workers and to conduct health and safety assessments in accordance 
with the health and safety plan. 
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Waste generated by data-collection activities at the Model Group 5 waste sites will be managed 
consistent with the existing, approved waste control plan for each of the OUs represented by this 
model group, and/or with new waste control plan(s) yet to be developed for the activity. 

Offsite laboratories to be used for sample analysis are licensed to manage and dispose of unused 
sample material. Returns from offsite laboratories are not expected. However, sample material 

· from onsite or offsite laboratories will be managed as sample returns and will be dispositioned 
with the IDW for the waste site in accordance with the approved waste control plan. 

One or all of the waste streams listed below are anticipated and may fall into any combination of 
the following categories: radioactive, mixed, hazanlous, dangerous, suspect radioactive, suspect 
dangerous, suspect mixed, and nonregulated: 

• Miscellaneous solid waste that has contacted potentially contaminated materials 
(e.g., soils, rubber, glass, paper, personal protective equipment, cloth, plastic, metal, 
wood) 

• Decontamination fluids 

• Equipment and construction materials ( e.g., drift fences, pitfaJl traps, wood, related 
materials and sampling equipment) 

• Nondangerous/nonradioactive solid waste ( e.g., paper, wood, construction debris, metal, 
plastic, glass). 

Designation 

Waste will be designated in accordance with WAC 173-303, "Dangerous Waste Regulations," 
using a combination of process knowledge, historical analytical data, and analyses of samples 
required by this SAP, as appropriate. 

Waste Control Plan 

The waste control plan for the Model Group 5, Large Area Ponds, Waste Sites located within the 
200-CW-1 Operable Unit is scheduled for approval 60 days after approval of this sampling and 
analysis plan. · 
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distribution coefficient 
not applicable 
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RESidual RADioactivity (dose model) (ANL, 2002) 
RESRAD-BIOTA, Version 1.2 Software (ANL, 2006) 
remedial investigation/feasibility study 
U.S. Department of Energy, Richland Operations Office 
record of decision 
sampling and analysis plan 
spectral gamma-ray logging 
Subsurface Transport Over Multiple Phases (PNNL-12028) 
to be considered 
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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

/fyou know Multiply by To get /fyou know Multiply by To get 

Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 
inches 2.54 centimeters centimeters 0.394 inches 
feet 0.305 meters meters 3.281 feet 
yards 0.914 meters meters 1.094 yards 
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute) 

Area Area 

sq. inches 6.452 sq. centimeters SQ. centimeters 0.155 SQ. inches 
sa. feet 0.0929 sq. meters SQ. meters 10.764 sq. feet 
sa. vards 0.836 sa. meters SQ. meters 1.196 sq. yards 
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles 
acres 0.405 hectares hectares 2.471 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28.349 irrams ,uams 0.0353 ounces (avoir) 
oounds 0.454 kilograms kiloirrams 2.205 pounds (avoir) 
tons (short) 0.907 ton (metric) ton (metric) l.102 tons (short) 

Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces 
(U.S., liquid) 

tablespoons 15 milliliters liters 2.113 pints 
ounces 29.573 milliliters liters 1.057 quarts 
(U.S., liauid) (U.S., liauid) 
cups 0.24 liters liters 0.264 gallons 

(U.S., liquid) 
oints 0.473 liters cubic meters 35.315 cubic feet 
quarts 0.946 liters 

cubic meters 1.308 cubic yards (U.S., liauid) 
gallons 3.785 liters 
(U.S., liauid) 
cubic feet 0.0283 cubic meters 
cubic yards 0.764 cubic meters 

Temperature Temperature 

Fahrenheit (°F-32)*5/9 Centill:rade CentiJuade (°C*9/5)+ 32 Fahrenheit 

Radioactivity Radioactivity 

picocurie 37 millibecquerel millibecquerel 0.027 picocurie 
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APPENDIX A 

MODEL GROUP 5, LARGE-AREA PONDS, 
DATA QUALITY OBJECTIVES SUMMARY 

Al.O INTRODUCTION 

This appendix summarizes the data quality objectives (DQO) process for the Model Groups,· 
Large-Area Ponds, waste sites. This process was initiated to identify the sites in this model 
group that require supplemental data to make a remedial decision and to identify the data and 
quality of data necessary to support the remedial decision-making process. 

A2.0 DATA QUALITY OBJECTIVES 

To ensure that data quality requirements are met, the sampling design developed during this 
DQO was established through the U.S. Environmental Protection Agency (EPA) seven-step 
DQO process (EPN240/B-06/001, Guidance on Systematic Planning Using the Data Quality 
Objectives Process, EPA QNG-4). To date, the DQO process workshops for the Model 
Group 5, Large-Area Ponds, waste sites occurred on October 20, 2005; October 27, 2005; 
November 7, 2005; November 17, 2005; August 16, 2006; and September 7, 2006. The 
sampling design developed in the DQO and described in this section has been carried forward to 
the field-sampling plan (main text Chapter 3.0). The seven-step DQO process and the key DQO 
outputs are summarized here. 

A2.1 DATA QUALITY OBJECTIVES STEP 1: 
STATEMENT OF THE PROBLEM 

Step 1 defines the problem in a problem statement and identifies potential applicable or relevant 
and appropriate requirements (ARAR). The nature and extent of contamination and the 
associated potential risks for each Model Group 5, Large-Area Ponds, waste site were evaluated 
during the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) remedial investigation/feasibility study (RI/FS) process for the respective operable 
units (i.e., 200-CS-l, 200-CW-l, 200-CW-2, 200-CW-4, 200-CW~5). However, data gaps 
potentially could exist that would require additional data collection at these sites to support 
RI/FS process remedial decision making and to verify or refine the conceptual contaminant 
distribution model. To address potential data gaps, site-characterization data and historical 
information will be evaluated further to determine what, if any, additional information is 
necessary. To that end, the activities of this DQO will include defining data gaps and needs, 
identifying appropriate data-collection methods, and identifying data-collection strategies. The 
sampling design developed in this DQ0 process will be carried forward in a combined 
DQO/sampling and analysis plan (SAP) that will specify field-characterization requirements. 
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Problem Statement. To support remedial-alternatives evaluation in the feasibility study and 
final remedial decision making for some Model Group 5, Large-Area Ponds, waste sites, 
supplemental data are needed. 

The ARARs for this DQO process and for the data-collection activities are shown in Table A-1. 

A joint interview was conducted with the EPA, the Washington State Department of Ecology 
(Ecology), and the U.S. Department of Energy, Richland Operations Office (RL) to identify their 
objectives, requirements, and concerns relating to this data-collection activity. Interview 
comments are summarized below. 

• Decision makers agreed that the primary objective of this DQO process was evaluation of 
existing waste-site characterization data and site information to determine what, if any, 
additional information was necessary to support remedial decision making and/or to 
refine the preliminary conceptual contaminant distribution model. 

• Collect sufficient defensible characterization data to support remedial decisions that are 
defensible and traceable. 

• Obtain data that possibly could help minimize the need for long-term institutional 
controls, and identify where unrestricted use requirements possibly could be met. 

• Identify the data required to support selection of the best remedial alternative, when 
several alternatives reasonably could be combined at the same waste site 
( e.g., removal/treatment/disposal, cap). 

• Data collection should be broad ranging, using field-screening techniques that provide a 
larger body of data, with less emphasis on expensive laboratory analytical data from a 
single location. 

• For most of these model group sites, more extensive and broad-based waste site 
information (i.e., more data and information versus less analytical sample data) obtained 
by use of faster, real-time (and lower cost) field-screening techniques generally is 
preferable to limited, slower, higher cost laboratory analytical data. 

• Data needs (i.e., broad versus specific) can vary on a case-by-case basis, based on the 
remedial alternative under consideration. 

• Sampling designs must support site distinctions and provide appropriate data, based on 
the site needs; e.g., sites for which barriers or natural attenuation are being considered 
require more extensive data than sites for which the removal/treatment/disposal 
alternative is being considered and the observational approach can be applied. 

• DQO decision units may need to be focused downward from the whole site to a portion 
of a site for remedial decision making, particularly when a segment of the site may be 
clean, while another portion may be contaminated and require remediation. 
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• The baseline assumes that the monitored natural attenuation/maintain existing soil cover 
or barrier alternatives will be sufficiently protective for model group waste sites. 

• Ecological risk needs to be included in this DQO. 

• The goal ofRI/FS characterization activities for the pond waste sites is to attain 
95 percent upper confidence limit, but this does not preclude the use of other statistics, 
such as a mean value, when appropriate. 

Later DQO discussions identified the following decision-maker positions. 

• Supplemental data primarily will be requested ( 1) to meet a technical need ( data gap), 
(2) where new data can impact remedy selection, and/or (3) where new data could 
facilitate future land-use decisions. Where data are requested for other reasons, the 
rationale should be identified clearly. 

• Some pre-record of decision (ROD) supplemental data may be allowed to take the place 
of post-ROD confirmatory sampling. However, it is likely that some post-ROD 
confirmatory sampling still wi11 be required, particularly at uncharacterized analogous 
waste sites. 

A2.2 DATA QUALITY OBJECTIVES STEP 2: 
IDENTIFY THE DECISIONS 

Step 2 develops principal study questions (PSQ) that need to be resolved to address the problems 
and project objectives identified in DQO Step l and defines the alternative actions that would 
result from resolution of the PSQs. The PSQs and alternative actions are combined into decision 
statements that express a choice among the alternative actions. Table A-2 presents the 
task-specific PSQs, alternative actions, and resulting decision statements. This table also 
provides a qualitative assessment of the severity of the consequences of taking an incorrect 
alternative action and expresses the severity of consequences for an incorrect action as low, 
moderate, or severe. This assessment takes into consideration human health and the environment 
(i.e., flora/fauna). 

A2.3 DATA QUALITY OBJECTIVES STEP 3: 
IDENTIFY INPUTS TO THE DECISION 

DQO Step 3 identifies the data needed to resolve each of the decision statements developed in 
Step 2. Table A-3 identifies infonnation needs and enables evaluation of the adequacy of 
existing data for remedial-alternative selection. This step also identifies the analytical 
perfonnance requirements (e.g., practical-quantitation-limit requirement, precision, and 
accuracy) to support required data. This information is derived from the list of contaminants of 
potential concern (COPC) (DQO Step 5). 

The following discusses the rationale for data collection at the Model Group 5, Large-Area 
Ponds presented in Table A-3. 
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216-A-25 Pond. Decision makers agreed that existing data potentially were insufficient to make 
a remedial decision for the 216-A-25 Gable Mountain Pond because of the absence of data for 
the overflow area at the northwest comer of the pond. Proposed data collection approach/ 
locations are based on results of' flyover' surveys performed in 1978, 1988, and 1996 that 
identified elevated contamination at a potential overflow area of the pond. The main overflow 
area was stabilized in the mid- l 980s. Hot-spot locations shown by the most recent flyover 
(1996) were stabilized in 1997 with 45.7 to 61 cm (18- to 24-in.) rock and soil (BHI-01133, 
216-A-25 Pond Overflow Extension (W[DS Site 600-118) Interim Stabilization Final 
Report/December 1997). The location is now posted as an Underground Radioactive Materials 
area. Additional data would be helpful in confinning that concentrations in this overflow area 
are consistent with the primary pond overflow location from which it emanates. The rationale 
for this sampling reflects increased stakeholder sensitivity for this site, because it is located 
outside of the Core Zone and reflects a desire to ensure that the site is properly stabilized. 

216-B-3 Pond (Main Pond). Decision makers agreed that more data are required to define the 
extent of contamination around the BP-1 Test-Pit location, where the highest levels of 
contamination were found. Additional data collection near the BP-1 Test Pit will help to better 
understand the reason for that area having the highest contamination. Clarifying data are needed 
because, contrary to normal contaminant distribution models that anticipate higher contamination 
levels near the waste inlet (B8758 Borehole), contamination levels were highest near the 
BP-1 Test Pit, which is not near the inlet. Additional data collection also should allow a more 
focused partial-removal-alternative evaluation. RL believed that existing data are adequate to 
support a decision for the entire pond but agreed that the recommended supplemental data should 
support assessment of a partial-removal alternative that may allow reduced long-term controls 
under the currently identified preferred alternative of maintain existing soil cover, monitored 
natural attenuation, and institutional controls, thereby providing cost benefits. The data 
collection described does not add significantly to the overall cost, because the primary 
contaminant of concern is Cs-137, which is readily detectable with field-screening and 
geophysical-logging instruments. Field screening would be followed by sampling at select 
location(s) showing Cs-137 above action levels. 

216-B-3 Pond Lobes (216-B-3A Pond, 216-B-3B Pond, 216-B-3C Pond). Decision makers 
agreed that supplemental data for these sites are not required to make a remedial decision. 
Because the lobes have been clean closed under the Resource Conservation and Recovery Act 
of 1976 (RCRA), the remaining action is focused on radionuclides. The DQO discussion 
centered around the data collected during RCRA closure. An issue was raised concerning data 
quality, which was not assessed in the supporting closure plan or closure report. The EPA 
agreed that data were sufficient to make a remedial decision, pending a review of the quality of 
the radiological data. The EPA indicated that they believed that data likely were adequate, based 
on their understanding of the closure documents. Radiological sample-analysis and -validation 
information indicate that the samples were analyzed at a laboratory that met detection limits 
requirements and that the data were validated appropriately. 

216-S-10 Pond. Decision makers agreed that existing data were sufficient to make a remedial 
decision for the 216-S-10 Pond and that supplemental data are not required for this site to make a 
remedial decision. 
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216-S-16 Pond. Decision makers agreed that data were not sufficient to make a remedial 
decision for the 216-S..al6 Pond and that supplemental data would be collected for this pond. 
A historical sampling report for this site was discussed, but the data supporting the report could 
not be located. The analogous relationship of the 216-S-16 Pond to the 216-U-10 Pond 
(U Pond), and to other ponds in general, can support decision making. However, site-specific 
accelerated confirmatory data may provide a stronger alternative evaluation of a partial
excavation alternative. Some uncertainty exists in the analogous waste-site relationship, 
especially with regard to distribution of contaminants among the lobes of the pond and the 
potential for selenium contamination ( a risk driver for the 216-U-10 Pond), which may not be 
associated with this pond because of differing waste streams. Initially, data will be collected 
using .field-screening techniques, followed up with sampling on an as-needed basis. 

216-S-17 Pond. Decision makers agreed that data potentially were insufficient to make a 
remedial decision for the 216-S-17 Pond, because no site-specific historical data were identified. 
No specific data needs were identified during the DQO discussion. While the analogous 
relationship of the 216-S-17 Pond to the U Pond and to other ponds in general can support 
decision making, decision makers agreed that site-specific accelerated confirmatory data may 
provide a stronger alternative evaluation, especially for a partial-excavation alternative. Some 
uncertainty exists in the analogous waste-site relationship, especially with regard to distribution 
of contaminants, impacts of the overflow area (UPR-200-W-124), and the potential for selenium 
contamination, which was identified as a risk driver at the U Pond, but may not be associated 
with this pond because of differing waste streams. Initially, data will be collected using 
field-screening techniques, with follow-up sampling of select locations showing Cs-137 
contamination above action levels. 

UPR-200-W-124. Decision makers agreed that this unplanned release will be addressed as a 
portion of the 216-S- l 7 Pond, consistent with the other pond-overflow areas. This unplanned 
release exists as a Waste Information Data System (WIDS) database site that was a release from 
the southwest corner of the 216-S- l 7 Pond and so is contiguous with the pond proper. Release 
records identify the size of the release but are indeterminate regarding the exact location. 
Supplemental 216-S-17 Pond data that are being collected to identify the lateral extent of pond 
contamination will be considered in addressing the unplanned-release area of concern. If 
2 l 6-S-17 Pond data are found to exceed contaminant action levels (i.e., greater than 4 times the 
15 mrem action level for Cs-137 of 6.4 pCi/g) in the vicinity of the overflow, using GeoProbe1 

and geophysical logging techniques, the extent of the overflow will be investigated. 

216-T-4A Pond. Decision makers agreed that the 216-T-4A Pond site would be withdrawn from 
Model Group 5 and placed in Model Group 1 (minimal action sites). This decision was made 
based on the following: (1) the site now resides within the boundaries ofthe 216-W-2A Burial 
Ground and (2) the site is considered relatively clean since having undergone significant 
remediation in 1973, when the pond bottom (including the organic mat) was scraped to a depth 
of 15 to 23 cm (6 to 9 in.) and the material was put in 216-W-2A Burial Ground trenches. 

1 GeoProbe is a registered trademark. of GeoProbe Systems, Salina, Kansas. 
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216-T-4B Pond. Decision makers agreed that data were not sufficient to make a remedial 
decision for the 2 l 6-T-4B Pond, because little site-specific historical data or information 
currently are available to support a decision. Both the pond and the 216-T-4-2 Ditch that fed the 
pond are located within the boundary of the 216-W-3AE Burial Ground RCRA treatment, 
storage, and disposal unit. However, the pond and ditch are not within the area of permitted 
treatment, storage, and disposal- (TSD-) unit burial-ground operations, and liquid-effluent 
disposal never was a portion of permitted TSD-unit operations. The ditch and pond received 
low-level steam condensate and evaporator cooling water from the 242-T Evaporator (a RCRA 
past-practice unit that ceased operations in 1982) and nonradioactive waste water from the 
221-T (T Plant) Canyon Building air conditioning units and floor drains. The pond is considered 
to have been dry since 1977 (pre-RCRA) and, although the ditch received waste until 1995, this 
effluent is not known to have been identified as a dangerous waste stream that would have 
required permitted disposal under RCRA. Extensive contamination is not anticipated at this 
pond and ditch site. The pond is not visible and is not separately marked or posted from 
burial-ground postings. Because the pond and ditch were not part ofTSD-unit operations, these 
sites will be addressed under past-practice processes and investigated under the Model Group 5 
supplemental data-collection activities. 

216-U-10 Pond. Decision makers agreed that more data would be necessary to reconcile two 
inconsistencies in prior site data. One inconsistency was associated with a stakeholder concern 
that this pond may have a larger uranium inventory than was indicated by earlier 
200-UP- l Groundwater Operable Unit remedial investigation sampling. A review of the 
document identified by the stakeholder does not provide sufficient information to assert that 
uranium concentrations were higher than those identified through the remedial investigation. 
Interviews with the author of the document did not result in location of the supporting data. 
Requests to the laboratory similarly did not help in locating the data. While the document does 
briefly mention some higher concentrations, the theme of the document is focused on plutonium 
and not uranium. The other inconsistency arose from a likely sample-handling error by the 
analytical laboratory that led to a spurious indication of deep soil contamination at the 
216-U-10 Pond. The sample-handling error involved the accidental mix-up of sample material in 
the laboratory, resulting in data from a different site inappropriately being assigned to the 
216-U-10 Pond. Although the evidence of a data mix-up is fairly clear, the data quality was 
compromised, making the result subject to reverification. Data collection could use a phased 
approach, beginning with logging to locate the contaminated organic mat of the pond bottom, 
which then could be sampled more accurately. 

216-U-11 Ditch. Decision makers agreed that existing data are not sufficient to make a remedial 
decision for the 216-U-11 Ditch. The EPA noted that more data would be needed to identify the 
lateral extent of contamination. Decision makers agreed that the 216-U-10 Pond data could be 
used for evaluating the contaminants at the 216-U-11 Ditch and that the analogous relationship 
between the U Pond and the 216-U-11 Ditch is sufficient to make remedial decisions. However, 
decision makers agreed to collect some accelerated confinnatory data using GeoProbes and 
geophysical logging to determine the lateral extent of contamination. These data could support a 
site-specific assessment of a partial-removal alternative that may influence the currently 
identified preferred alternative, especially in the overflow area, which may have a different 
distribution than the ditch areas. These supplemental data may show that only a small portion of 
the ditch is contaminated, greatly reducing cap size and/or excavation volume. 
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Table A-4 identifies each decision statement and presents computational and survey/analytical 
methods that could be used to obtain the required data. 

Table A-5 identifies each of the survey and/or analytical methods that may be used to provide the 
required infonnation needed to resolve each decision statement. The possible limitations 
associated with each of these methods also are provided. 

The analytical perfonnance requirements are provided in the quality assurance project plan in 
main text Chapter 2.0. 

A2.4 DATA QUALITY OBJECTIVES STEP 4: 
DEnNETHEBOUNDARIESOFTHE 
STUDY 

The primary objective ofDQO Step 4 is to identify the spatial, temporal, and practical 
constraints on the sampling design and to assess the consequences. This assessment facilitates a 
sampling design that results in the collection of data that accurately reflect the true condition of 
the site and/or populations being studied. 

Tables A-6, A-7, and A-8 address considerations in defining the boundaries of the study. 
Table A-6 defines the population of interest that clarifies what the samples are intended to 
represent and presents the characteristics that define this population. 

The boundary of the study includes spatial boundaries that make up the domain within which all 
of the decisions apply. The spatial boundary is a region distinctly defined by quantifiable, 
physical variable(s) (e.g., volume, length. width, geographic boundary). Table A-7 identifies the 
geographic boundaries of this investigation. 

Table A-8 shows how the population sometimes can be divided into strata that have relatively 
homogeneous characteristics. Rationale for alignment of the population into strata with 
homogeneous characteristics was derived from evaluation of process knowledge, historical data, 
and pond-site configuration. Based on Table A-8, the preliminary site conceptual model 
suggests that highest contaminant concentrations should be detected directly beneath the pond 
bottom, particularly at the sediment layer and decreasing with depth. Contaminants released 
likely would impact the soil directly beneath the pond and, to a lesser degree, laterally. 
Therefore, focusing the data collection in and around the ponds should identify the lateral spread 
of contamination. 

For this DQO, the zones with the homogeneous characteristics in Table A-8 are not significant 
factors in remedial decision making. Rather, the homogeneous zones are related to the 
preliminary conceptual contaminant distribution model and primarily help to focus data 
collection. The remedial decision making will be based on contaminant concentrations and 
depth. This affects the spatial scale of decision making addressed later in this step. 

The temporal boundaries of the decision determine the timeframe to which decisions apply. The 
temporal boundaries of the decision for this data-collection activity are defined in Table A-9 and 
reflect that minimal temporal limitations exist 
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The scale of decision making is defined as the smallest, most appropriate subsets of the 
population (subpopulation) for which decisions will be made based on the spatial or temporal 
boundaries of the area under investigation. Table A-10 defines the scale of decision making for 
each decision statement for this DQO. The scale of decision making for this DQO process is the 
vadose-zone soils within the geographic boundaries of the individual waste sites over the next 
0 to 5 years, as quantified in Table A-9. Remedial decision making will be based on 
contaminant concentration and depth within vadose-zone soils. Because the pond sites have not 
been implicated in groundwater contamination, the scale of decision making generally will be 
limited to shallower vadose-zone soils (4.57 m [15 ft] bgs) as the point of compliance for human 
health and ecological risk potentially presented by these sites. However, because the . 
contaminant-concentration gradients and associated depths are not known, the depth of 
vadose-zone soil within the scale of decision making will be determined on a site-specific basis. 
Figure A-1 further identifies the spatial scale of decision making with regard to potential 
contaminant distribution within the pond sites, based on proximity to the waste inlet. 

Table A-11 identifies the practical and other constraints that may impact the data collection. 
These constraints can include physical barriers, difficult sample matrixes, high-radiation areas, or 
any other condition that requires consideration in the design and scheduling of data collection. 

A2.S DATA QUALITY OBJECTIVES STEP 5: 
DECISION RULES 

Step 5 develops decision rules from the combined results of DQO Steps 2, 3, and 4. Initially, 
Step 5 identifies the statistical parameter of interest (i.e., maximum, mean, or 95 percent upper 
confidence level) that will be used for comparison against preliminary action level(s) that also 
are developed in this step for each COPC. The statistical parameter of interest specifies the 
characteristic or attribute that a decision maker would like to know about the population. Once 
the parameter of interest and the preliminary action levels are established, a decision rule is 
developed for each decision statement in the form of an "IF . . . THEN .. . " statement that 
incorporates the parameter of interest, the scale of decision making ( from Step 4), the 
preliminary action level, and the alternative actions (from Step 2) that would result from 
resolution of the decision. The information needed to formulate the decision rules is identified in 
Table A-12. 

Of the 13 Model Group 5 waste sites, supplemental data will be collected at the 216-A-25 Pond, 
216-B-3 Pond, 216-S-16 Pond, 216-S-l 7 Pond (and associated UPR-200-W-124), 
216-T-4B Pond, 216-U-10 Pond, and the 216-U-11 Ditch (Table A-3). The COPCs for 
supplemental data collection were identified through the RI/FS process for these sites as 
primarily risk drivers. 

The COPCs for the 216-B-3 Pond, because of the large body of characterization data available 
for this representative waste site, are represented by the more focused list of COPCs from 
DOE/RL-2002-69, Feasibility Study for the 200-CW-1 and 200-CW-3 Operable Units and the 
200 North Area Waste Sites, Table 5-1. 

The COPCs for the well-characterized 216-U-10 Pond representative waste site, and for its 
analogous 216-S-16 and 216-S-17 Ponds waste sites, will, as a conservative measure, be the 
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DOE/RL-2003-11, Remedial Investigation for the 200-CW-5 U Pond/ Z Ditches Cooling Water 
Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4 T Pond and 
Ditches Cooling Water Group, and the 200-CS-l Steam Condensate Group Operable Units, 
Table 6-1, list of216-U-10 Pond COPCs. The Table 6-1 list ofCOPCs carried forward to the FS 
will be used, except that diethylphthalate, di-n-butyl-phthalate, and Se-79 will be excluded, 
because these are not actually expected to exist in site soils, and even if they exist in site soils, 
they could not reasonably exist at concentrations that would require their consideration as 
primary risk drivers. 

• The diethylphthalate and di-n-butyl-phthalate are of the phthalates group that constitutes 
common laboratory contaminants at the concentrations found in the 216-U-10 Pond 
samples, are not anticipated to have persisted in pond soils at any significant 
concentrations, and so are likely laboratory artifacts. 

• Se-79 will be excluded, because (1) no established cleanup level exists (i.e., no 
EPA-established drinking-water maximwn contaminant level); (2) it is on the list of 
"Excluded 200 Area COPCs," being generated at less than 5x10-5 times Cs-137 activity; 
and (3) it likely is not in pond waste-site soils (there are no laboratory standards for 
Se-79, making Se-79 results in 216-U-10 Pond soil samples dubious and mostly the result 
of spectral analysis of other, more common radionuclide[s]). 

For conservatism, the Table 6-1 COPCs list will be expanded to include nitrate (per DQO 
discussion); U-238 (per WIDS); Tc-99, fluoride, and cyanide (identified through subsurface 
transport over multiple phases [STOMP] modeling [PNNL-12028, STOMP Subsurface 
Transport Over Multiple Phases, Version 2.0, Application Guide]); and Pu-239/240 and Am-241 
(identified by earlier 216-U- l 1 Ditch sampling). 

The 216-T-48 Pond received only low-contaminant 242-T Evaporator steam condensate/ 
condenser cooling water and waste water from the 221-T (T Plant) Canyon Building air 
conditioning filter units and floor drains. However, as a conservative measure, any 
216-T-4B Pond samples also will use the expanded list of216-U-10 Pond COPCs. 

Tables A-13 and A-14 identify radionuclide and nonradionuclide COPCs, respectively, and their 
preliminary action levels. Target quantitation limits and precision and accuracy requirements, as 
implemented by laboratory quality assurance procedures, are identified in Tables 2-1 and 2-2 
(main text Chapter 2.0). 

The Model Group 5 decision rules are identified in Table A-15. 

A2.6 DATA QUALITY OBJECTIVES STEP 6: 
TOLERABLE LIMITS ON DECISION 
ERRORS 

Analytical data are used to estimate the true condition of the site under investigation. 
Consequently, decisions that are made based on measurement data potentially could be in error 
(i.e., decision error). The possible consequences for each decision rule are (1) remediating a 
clean site at additional time on site and cost or (2) not adequately remediating a contaminated 
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site, therefore leaving a site that is not protective of human health and the environment. Because 
these sites are not expected to be highly contaminated (Table A-2), for this DQO, the 
consequence of selecting an inadequate sampling design can range from low to moderate for 
ecological and human-health risks, respectively. 

A2.7 DATA QUALITY OBJECTIVES STEP 7: 
DATA COLLECTION AND SAMPLE 
DESIGN 

Data-collection locations and sampling methods have been selected that resolve the decision 
statements and provide information regarding sample parameters, A two-phased investigation 
approach will be used to identify the horizontal and lateral extent of contamination that relies on 
geophysical logging to determine appropriate locations, if any, for soil sampling. Field 
geophysical logging of direct-push probes will be used to identify where gross gamma from 
Cs-137, a pervasive and persistent COPC for all sites, exceeds logging action levels. Additional 
samples may be collected at the discretion of the site Sample and Data Management Lead, based 
on conditions encountered and field-screening data. This approach increases the likelihood of 
encountering maximum contaminant concentrations (i.e., the worst case conditions) for focused 
sampling. Table A-16 identifies the methods and key features of the data collection at pond 
waste sites for which existing data are not sufficient to make a remedial decision. This sampling 
design will be carried forward to the field-sampling plan (main text Chapter 3.0). 
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Figure A-1. SpatiaJ Sca]e of Decision Making . 
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Figure A-2. Planned Geophysical Logging Locations at the 216-A-25 Pond. 

See Table A-16 for sample detai]s. 
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Figure A-3. Planned Geophysical Logging Locations at the 8 Pond. 

See Table A-16 for sample details. 
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Figure A-4. Planned Geophysical Logging Locations at the 216-S- J 6 Pond. 

See Table A-16 for sample details. 
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Figure A-5. Planned Geophysical Logging Locations at the 2 t 6-S-17 Pond. 

See Table A-16 for sample details. 
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Figure A-6. Planned Geophysical Logging Locations at the 216-T-48 Pond. 

See Table A-16 for sample details. 
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Figure A-7. Planned Data Collection Locations at the 216-U-10 Pond. 

See Table A-16 for sample details. 
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Figure A-8. 216-U-10 Pond Stratigraphy Column. 
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Figure A-9. Planned Geophysical Logging Locations at the 216-U- l 1 Ditch. 

See Table A-16 for sample details. 
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Table A-1. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages) 
Depth Interval For Potential Applicable or Relevant and Appropriate 

Action Levels Compliance Requirements 

Radlonudldes Inside the ZOO Ars land-Use Boundary (lnduJtrial Land Use) • 

Human health; 10-4 to 10-(j risk range per CERCLA in 
40 CFR 300, interpreted by EPA as 15 rnrem/yr above 

Shallow zone (0 to background; OSWER 9200.4-18 (TBC) guidance on Contaminant-specific; RESRAD 4.6 m [Oto 15 ft) cleanup levels. modeling b 
bgs) 

Ecological - ANL, 2006, RESRAD-BIOTA, Version 1.2 
Software 

Deep zone (ground Maximum contamination levels, State and 

surface to 
4 rnrem/yr above background to groundwater, or no Federal ambient water quality control 

groundwater) additional groundwater degradation. criteria; alternatively, site-specific 
modeling using STOMP model 

Nonradlologla,/ Constituents I,u/lk the 200 Area Land-Use Boundary (Industrial Ltmd Use)• 

Shallow zone (0 to Human health - WAC l 73-340-745(5) Method C Chemical specific (with contaminant-
specific variations) 

4.6 m (0 to 15 ft] 
Ecological - WAC 173-340-7493 (WAC 173-340-900, bgs) 
Table 749-3) 

Chemical specific 

Deep zone (ground Fixed-parameter three-phase partitioning 
surface to WAC 173-340-747(4) Method B criteria model (Equation 747-1); alternatively, site-
groundwater) specific modeling using STOMP model 

Radlonuc/ides Outside the 200 Area Land-Use Boundary (Conservation f Mining/)• 

Human health; 10-4 to 10-(j risk range per CERCLA in 

Shallow zone (0 to 
40 CFR 300, interpreted by EPA as 15 rnrem/yr above 
background; OSWER 9200.4-18 (TBC) guidance on Contaminant-specific; RESRAD 

4.6 m [Oto IS ft] cleanup levels. modelingb 
bgs) 

Ecological - ANL, 2006, RESRAD-B/OTA, Version 1.2 
Software 

Deep zone (ground 
Maximum contamination levels, State and 

surface to 
4 rnrem/yr above background to groundwater, or no Federal ambient water quality control 

groundwater) 
additional groundwater degradation. criteria; alternatively, site-specific 

modeling using STOMP model 

Nonradiologlcal ConJtiluenu Outsuu the 100 Area Land-Utt Boundary (Conservation {Mining/) • 

Shallow zone (0 to Human health - WAC 173-340· 740(3) Method B 
Chemical specific (with contaminant-
specific variations) 

4.6 m [Oto 15 ft] 
Ecological-WAC 173-340-7493 (WAC 173-340-900, bgs) 
Table 749-3) 

Chemical specific 

Deep zone (ground Fixed-parameter three-phase partitioning 
surface to WAC 173-340-747(4) Method B criteria model (Equation 747-1); alternatively, site-
groundwater) specific modeling using STOMP model 

•ooFJEIS-0222-F, Final Hanford Comprehensive land-Use Plan Environmental Impact StatemenJ, as modified by the nsk framework. 
Waste sites near the funge of the Core Zone boundary may be subject to a residential-use scenario. 

"The RESidual RADioactivity dose mxlel (RESRAD) (ANL, 2002, RES/UD for Windows, Version 6.21) bas been used for similar waste 
sites and will be used as a minimum for direct exposure. If more appropriate models are developed, they will be evaluated for use. 

40 CFR 300 = ''National Oil and Hazardous Substances Pollution Contingency Plan." 
CERCLA = Compreheruive Environmental Resporue, CcmperuaJion. and Liability Act of /980. 
OSWER 9200.4-18 = EPA, 1997, Establishment of CleanMJ) Levels for CERCLA Sites with Radioactive CcntaminaJion. 
RESRAD-BIOTA = ANL, 2006, RES/UD-BIOTA, Version 1.2 Software. 
STOMP = PNNL-12028, STOMP Subsurface Traruport Over Multiple Phases. Version 2.0, Application Guide. 
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Table A-1. Potentially Applicable or Relevant and Appropriate Requirements. (2 Pages) 

Deptll Iaterval For Potential Applicable or Relevant and Appropriate 
Compllaaee Requlnmentl Action Level• 

WAC 173-340-740(3) Method B = "Unrestricted Land Use Soil Cleanup Standards," "Method B Soil Cleanup Levels for Unrestricted Land 
Use." 

WAC 173-340-745(5) Method C = "Soil Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup Levels." 
WAC 173-340-747(4) Method B criteria = "Deriving Soil Concentrations for Ground Water Protection," "Fixed Parameter Three-Phase 

Partitioning Model." 
WAC 173-340-900, "Tables." 
WAC 173-340-7493 = "Site-Spc1:ific Terrestrial Ecological Evaluation Procedures." 
bgs = below ground surface. 
EPA = U.S. Environmental Protection Agency. 
TBC = to be considered. 

Table A-2. Summary of Data Quality Objectives Step 2 Information. 
PSQ- Altematlve Action 

Consequence, of Erroneous Severity or 
AA# Actions Conteqaeaca 

Principal Study Question #I-Do the radionuclide concentrations in vadose-zone soils associated with large cooling-water 
pond waste sites exceed the annual radiological exposure limits for human health, groundwater, and ecological protection 
under residential and/or industrial exposure scenarios? • 

If the radionuclide concentrations in the vadose-zone 
The site may be inappropriately Moderate, 

soils do not exceed the identified exposure limits, 
closed without remedial action, because the pond 

1-1 
evaluate the site for closeout with no remedial action 

increasing risks of potential waste sites are not 

in an FS. 
exposure to workers and the highly 
environment. contaminated. 

If the radionuclide concentrations in the vadose-zone 
soils exceed the identified exposure limits, evaluate The site may be inappropriately 

1-2 the need for remedial-action alternatives or evaluate a remediated, resulting in Low 
streamlined approach to site closeout (e.g., add to an unnecessary expenditure of funds. 
existing ROD) in an FS. 

Decision Statement #I-Determine if the vadose-one radionuclide concentrations associated with large cooling-water pond 
waste sites exceed the radiological exposure limits for human health, groundwater, and ecological protection under 
residential and/or industrial exposure scenarios, and select an appropriate alternative action. 

Principal Stady Question #l-Do the concentrations of nonradiological constituents in the vadose-zone soils associated 
with large cooling-water pond waste sites exceed the nonradiological exposure limits for human health, groundwater, and 
ecological protection under residential and/or industrial exposure scenarios? • 

If the nonradiological constituent concentrations in the The site may be inappropriately Moderate, 

vadose-zone soils do not exceed the identified closed without remedial action, because the pond 
2-1 exposure limits, evaluate the site for closeout with no increasing risks of potential waste sites are not 

remedial action in an FS. exposure to workers and the highly 
environment. contaminated. 

If the nonradiological constituent concentrations in the 
vadose-zone soils exceed the identified exposure The site may be inappropriately 

2-2 limits, evaluate the need for remedial-action remediated, resulting in Low 
alternatives or evaluate a streamlined approach to site unnecessary expenditure of funds. 
closeout (e.g., add to an existing ROD) in an FS. 

Decision Statement #2--Determine if vadose-zone nonradiological constituent concentrations associated. with large 
cooling-water pond waste sites exceed the nonradiological constituent exposure limits for human health, groundwater, and 
ecological protection under residential and/or industrial exposure scenarios, and select an appropriate alternative action. 

•Refer to Table A-1 for potential applicable or relevant and appropriate requirements. 

AA 
FS 

alternative action. 
fCBSJbility study. 

PSQ 
ROD 

principal study question. 
reconl of decision. 



PSQ 
#I 
PS 

I 

2 

PS 
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Table A-3. Required Information and Reference Sources. 
Are Addltlonal Data Required to Support RI/FS Procea? 

[Yes• /No) 
Required 

~ Information Reference Source 
Category ~ -< IQ 

~ 
0 '° r-

* 
l:Q 0 ... 

~ ~ ~ 
... ... ... ., ... ... 

-< i :i :i 1 
I 

-J, -J, -J, ,:ii: .. ~ :x ... ... ... ... ... ... ... ... ~~ .. ... ... 
N N N N N N N N N N N 

Soil 
See the following 

radiological 
discussion for infonnation y y Nb N' N' N y y TBD y y y 

data used to formulate tabie 
responses. 

Soil non- See the following 

radiological discussion for infonnation 
N y N N N N y y N y y N 

used to formulate table sample data responses. 

Hydrogeologtc Model for 
the 200-East 
Groundwater Aggregate 
Area, 
WHC-SD-EN-Tl-019, 
Rev. 0. Presents site- N N N N N - .. .. ·- - -- -· 
specific data for 200 East 

Physical Area that can be used to 
properties calculate soil density, 
moisture hydraulic conductivity, 
content, and porosity. 
particle size Hydrogeologic Model for 
distribution, the 200-West 
and Groundwater Aggregate 
lithology Area, 

WHC-SD-EN-TI-014, 
Rev. O. Presents site- .. ·- -- .. -· N N4 Nd N N N N 
specific data for 200 West 
Area that can be used to 
calculate soil density, 
hydraulic conductivity, 
and porosity. 

• Yes responses mean that more data will be collected. 
• Radiological data are sufficient based on further evaluation of radiological sample analysis indicating that the analysis met detection limits. 
• This unplanned release is contiguous with the 216-S-l 7 Pond; unplanned release characterization will be coordinated with 216-S-l 7 Pond data 

collection, and the need to collect unplanned release data will be detennined by the results of the 216-S-17 Pond characterization. 
• Analysis of soil samples for physical properties will be required, if soil sampling is indicated by geophysical logging and if physical property 

data do not exist. 

NIA 
PS 

not applicable. 
problem slatement. 

PSQ = principal study question. 
RI/FS = remedial investigation/feasibility study. 
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Table A-4. Information Required to Resolve the Decision Statements. 
Remedial Computational Survey/ Analytical 

DS# Inve1t1aatton Required Data Methods Methods Variable 

Alpha, beta, and gamma RESRAD - analytical Field screening with 
COPC concentrations in modeling method for radiological detection 
soils for evaluation human-health dose equipment. 

Concentrations of against ARARs and assessment. 
Geophysical logging 

1 radiological COPCs in PRGs. STOMP or other with downhole 
·vadose-zone soils Location data analytical code - radiological detectors. 

(e.g., vertical and lateral analytical modeling 
Soil sampling and extent of COPCs within through the vadose zone 

waste-site boundaries). to groundwater. laboratory analysis. 

Nonradiological 
( e.g., inorganic metals, WAC 173-340-745, 
anions, and SVOCs) WAC 173-340-747 
COPC concentrations in 

Concentrations of soils for evaluation Risk assessment Field screening. 

2 nonradiological against potential STOMP or other Soil sampling and COPCs in vadose-zone ARARs. analytical code - laboratory analysis. soils analytical modeling Location data 
(e.g., vertical and lateral through vadose zone to 

extent of COPCs within groundwater. 

waste-site boundaries). 

Physical properties in 
vadose-zone soils in 

Objective 
support of the K.t and leachability (if 

NIA NIA 
preliminary conceptual boreholes required). 
contaminant 
distribution model(s)• 

'Physical property data will only be considered for deeper borehole soils. 
WAC l 73-340-745, "Soil Cleanup Standards for Industrial Properties." 
WAC 173-340-747, "Deriving Soil Concentrations for Ground Water Protection." 

ARAR = 
COPC 
DS 
K.i 
NIA 

applicable or relevant and appropriate requirement. 
contamin11t1t of potential concern. 
decision statement. 
distribution coefficient. 
not applicable. 

PRG 
RESRAD 
STOMP 

svoc 

A-23 

~ preliminary remediation goal. 
= RESidual RADioectivity (dole model) (ANL 2002). 
= PNNL-12028, STOMP Subsu,faa! Transport Over Mllltlple 
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Table A-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages) 

Potendally 

Media RemedJadoa Appropriate Possible Limitations Variable Slll'Vey/ Analytkal 
Method 

Fldd Scrtt11ing 

GPR is a radar-reflection surface geophysical survey technique that 
detects contrasts in di-electric constants in the below-grade 
environments from the surface. It requires subjective interpretation 

Ground-penetrating of the_ reflected signals. Lack of reflective below-grade surfaces or 
radar (GPR) the presence of interfering matrices can complicate or invalidate the 

findings. The presence of nearby buildings and utilities can 

Fine- Site location; 
interfere with reflected signals. Fines (e.g., clay, heavy fly ash) can 
act as a reflector to the radar signal. 

grained underground 
EMI is a surface geophysical survey technique that measures materials, structures or 

structures interferences electrical conductivity in below-grade soils, based on detected 
changes in electrical fields. The results ofEMI generally are used 

Electromagnetic to support the interpretation of GPR surveys. Nearby buildings and 

imaging (EM!) utilities can cause interferences. Setup can be complex, because it 
requires correlation with potential contaminants to effectively 
identify contaminants, but it is considered effective in identifying 
nitrates, a common waste site contaminant, and may be effective 
for other anions as well. 

HRR is a surface geophysical survey technique that measures 
conductivity in below-grade soils (via electrodes) to detect moisture 

Vertical High-resolution plumes that contain nitrate or other anionic contamination. The 
moisture resulting plume maps predict the presence of subsurface moisture 
profile 

resistivity (HRR) 
plumes. This fast and inexpensive technique gives preliminary 
indication of potential groundwater contamination problems. 
It requires correlation with the potential contaminant 

A closed-end rod is pushed into the soil to the desired depth. 
Cone penetrometer; A small-diameter Nal detector (or other suitable detector) is used to 
Nal detector log the gross-gamma response with depth. The cone penetrometer 

Gross and logging is good to 18.3 m (60 ft) but is not effective in cobbly or rocky 
isotopic soils. 
gamma 

A small-diameter casing is pushed into the soil to the desired depth. emissions 
Direct push; Nal A small-diameter Na[ detector (or other suitable detector) is used to 
detector logging log the gamma response with depth. Direct-push methods 

(e.g., GeoProbe•) may be ineffective in cobbly or rocky soils. 
Vadose- Gamma-ray logging provides the concentration profiles of gamma-
zone soils emitting radionuclides (primarily fission products) in a borehole 

environment. It is considered by some to be more accurate than 

Gamma 
Borehole spectral- sampling and laboratory assay, because the assay is performed 

emissions 
gamma logging in situ with less disturbance of the sample, there is higher vertical 

from fission 
(SGL) with high- spatial resolution, and the sample size is much larger. This method 

products 
purity germanium also may be more economical than traditional sampling and 
(HPGe) detector analysis. This method does not assess radionuclides or daughter 

products that do not emit gamma rays. This technique requires the 
use of a single casing ( installed by drilling or driving) in contact 
with the soil formation . 

Passive neutron logging provides indication of the presence of 

Neutron 
neutron-emitting isotopes. Because of the very low incidence of 

emissions 
Cone penetrometer spontaneous plutonium fission and alpha-N reactions, the passive 

from 
or borehole passive neutron profile is orders of magnitude lower than the gamma 

plutonium 
neutron logging emissions. Effective detection in the down-hole environment 

begins near the transuranic concentration threshold (not expected at 
pond waste sites). 
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Table A-5. Potentially Appropriate Survey and/or Analytical Methods. (2 Pages) 
Poteadally 

Media RemedlatlH Appropriate Poalble Llmltadom Variable Survey/ Analyttcal 
Method 

This technique uses source materials or generators to release 
neutrons into the soil formation. Passive detectors measure the 

Active neutron Borehole response to the neutron flux as a means of detecting specific 
emissions passive/active transuranic constituents. A]though neutron activation methods 
from neutron-logging have been developed, they arc not expected to be useful for this 
transuranics methods initial characterization. At present, these techniques are too -

expensive and time consuming, and logistical problems are 
Vadose- associated with the handling of intense sources or generators. 
zone soils Neutron-neutron moisture logs can be used to determine current 
(cont) moisture content profiles of the subsurface through new or existing 

boreholes. The moisture profiles often are directly correlated to 
Vertical Borehole neutron- contaminant concentrations, sediment grain size, composition, or 
moisture neutron moisture subsurface structural features. For this project, the moisture profile 
profile logging may be useful for helping to detennine the location of 

contamination and establish geologic conditions to support 
contaminant fate and transport modeling. It also may be correlated 
to reflections identified in ground-probing radar surveys. 

Ltlbortllory Sa•pla 

Vadose- All COPCs 

zone soils 
and physical Laboratory analysis 
properties 

•Geo Probe is a registered trademark of GeoProbe Systems, Salinas, Kansas. 

COPC = contaminant of potential concern. 
EMI electromagnetic imaging. 
GPR ground-penetrating radar. 
HPGe = high-purity germanium 

HRR 
Nal 
SGL 

high-resolution resistivity. 
sodium iodide. 
spectra1-gamma logging. 

Table A-6. Characteristics that Define the Population of Interest. 

DS# Population of Interest Cbuacterlltla 

Contaminated vadose-zone The contaminated vadose-zone soils may contain concentrations of 
All 

soils in the large-area pond sites 
radionuclides, metals, and/or organic constituents above human 
health, ecological, and/or groundwater protection action levels . . . 

DS = dec1s1on statement. 

Table A-7. Geographic Boundaries of the Investigation. 

DS# Geepapblc Boundaries of the InvestlpUon 

The geographic boWldaries for the investigation encompass the largest continuously and intermittently 
All wetted area of the individual large-area pond waste sites. Integration with associated ditches and 

distnbution systems will be considered. 
.. 

OS = dec1s1on statement. 
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Table A-8. Zones with Homogeneous Characteristics. 

DS# 
Population of Zone Homogeneous Characteristic Logic Interest 

Clean or very 
low-

The pond sites have been stabilized with clean fill that generally is 
concentration 
stabilizing fill 

not expected to be contaminated. 

over waste site 

Highest The particulates and high K.i contaminants were sorbed and/or 
contaminant filtered out of the liquid flow via the soils at the bottom of the pond. 
concentration This zone is expected to contain the highest concentrations of 
zone (lateral contaminants and to have decreasing concentrations with depth. 
migration of It would include areas oflocalized accwnulation. It also may 
contaminants)• contain residual concentrations of mobile constituents. 

A moderate concentration layer exists beneath the high-

Moderate to low 
concentration layer. In this zone, finer particulates and moderate K.i 

contaminant 
contaminants from the liquid-waste streams were filtered and sorbed. 

zone (lateral 
High volumes of disposed liquids may have carried some immobile 
constituents into this zone, and residual concentrations of mobile 

migration of 
constituents also may be present. This zone is expected to have 

contaminants) 
decreasing concentrations with depth as more immobile constituents 
filter and sorb out with the passing of the wetting front. 

Contaminated Low 
vadose-zone contaminant 

This zone is expected to contain low concentrations of the more All soils in the concentration 
large-area pond zone (lateral 

mobile contaminants. Concentrations are expected to remain fairly 

sites migration of 
constant through this layer to the end of the wetted zone. 

contaminants) 

This zone was continuously wetted during periods of pond operation. 
Continuously Contamination might be expected at higher concentrations and may 
wetted zone have been driven deeper. Lower concentrations could be expected 

where the water moved across the pond. 

Intermittently 
This zone had fluctuating water levels. 

wetted zone 

Vegetation zone Indications of historical vegetation associated with the pond bottom 
(organic mat) that could affect contaminant concentrations. 

Topographic 
zones ( contours 

Indications of differences in topography that could affect 
of the original 

contaminant concentrations because of proximity to the pond inlet 
pond bottom 

and waste effluent flow dynamics. before 
stabilization) 

Soils adjacent to 
Soils outside the fringe of the historical boundary of the pond that 

the historical 
may have been contaminated as a result of lateral migration. 

pond boundary 

~e thickness is not specified. 
DS decision statement. 
~ ~ distribution coefficient. 
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Table A-9. Temporal Boundaries of the Decision. 

DS# I Timeframe I When to Collect Data 

Fltld Scntnbrg 

All I 0- 5 years after issuance of the sampling and 
analysis plan 

I No seasonal or process-related limitations. 

Laboratory Stu11pks 

All I 0- 5 years after issuance of the sampling and 
analysis plan I No seasonal or process-related limitations. 

DS decision statement. 

Table A-10. Scale of Decision Making. 

Population of 
Temporal Boundary 

Spatial Scale of 
DS# Geographic Boundary When to Interest Tlmeframe Decision Making 

Collect Data 

The geographic boundaries 0 - 5 years 
Contaminated after 
vadose-zone soils 

for the investigation are the 
issuance of 

No seasonal or 
Vadose-zone All in the large-area boundaries of the 

the sampling 
process-related 

soils* 
pond sites individual large-area pond 

and analysis 
limits 

waste sites. 
plan 

• Although several zones with homogeneous logic were identified in Table A-8 (e.g., stabilizing fill), they do not 
determine the spatial scale of decision making for the pond sites. 

OS = decision statement. 

Table A-11. Constraints on Data Collection. 

Pracdcal Constraints Other Comtralnts 
Boreholes may not obtain Health and safety constraints may be imposed during characterization sampling 
sufficient volumes of to ensure that as-low-as-reasonably-achievable issues are properly addressed 
sample media if the sampled when radiologically contaminated soils are sampled. 
zone is 0.6 m (2 ft) thick or 

Extreme weather conditions may limit or shut down field-screening operations. less. Advancement of 
borehole casing may smear Cone penetrometer and driven soil-probe applications may be limited in the 
contamination downhole. depth of penetration because of the presence of rock and/or gravel. 

The soils in the vadose zone Driven point-probe sampling may not obtain sufficient volumes of sample media 
are expected to be typical if the sampling zone contains gravelly rather than sandy media. 
Hanford Site soils. These Soil matrix characteristics (e.g., gravels) may limit use of chemical field-screen 
soils should be easily techniques that require fine-grained homogenous materials (e.g., X-ray 
recognizable and should not fluorescence, immunoassay, colorimetric methods). 
pose unusual sampling 

Selection of techniques may minimize impacts on recovering habitat. problems. 
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Table A-12. Inputs Needed to Develop Decision Rules. 

DS Parameter Scale of 
COPCs Statistic Decision Preliminary Action Levels 

# 

1 

2 

of Interest Making 

Human health - Direct radiological exposure dose 
rate limit of 15 mrem/yr above background. 

Shallow 
Groundwater radiological exposure dose-rate limit of 
4 mrem/yr above background, based on contaminant 

vadose- distribution model and RESRAD (ANL, 2002) 
zone soils modeling. 

Ecological protection - Direct comparison with 
ecological biota concentration guides per Table A-1. 

Beta-gamma radionuclides - Groundwater 
radiological exposure dose-rate limit of 4 mrem/yr 

Radio- 95% upper above background, based on site contamination 
nuclides confi- distribution model and RESRAD modeling. 

Mean, 
dence limit Sr-90 and tritium radionuclides - Groundwater 
of the maximum, or 
mean, or Deep 

radiological concentration limits of 8 pCi/L (Sr-90) 

detected vadose-
and 20,000 pCi/L (tritium), or a groundwater 

values 
mean, radiological exposure dose-rate limit of 4 mrem/yr 
maximum, zone soils 

above background, based on site contaminant 
or detected distribution model and RESRAD modeling. 
values 

Alpha-emitting radionuclides - Gross alpha particle 
activity limit in groundwater of 15 pCi/L, based on 
site contaminant distribution model and RESRAD 
modeling. 

Shallow Human health- Shallow zone remedial-action goal. • 
Non- vadose- Ecological protection - Direct comparison with 
radio- zone soils ecological indicator soil concentrations. b 
logical 
consti- Deep 

Soil concentrations protective of groundwater - Deep 
tuents vadose-

zone soils 
zone remedial-action goal values. c 

• Values calculated usmg the formulas of WAC 173-340-745(5), "Soil Cleanup Standards for lndustnal Properties," 
"Method C lndusbial Soil Cleanup Levels," or WAC 173-340-740(3), "Unrestricted Land Use Soil Cleanup Standards," 
"Method B Soil Cleanup Levels for Unresbicted Land Use," from Ecology 94-145, Cleanup Levels and Risk Calculations 
under the Model Toxics Control Act Cleanup Regulation; CL.ARC, Version 3.1, tables, updated November 2001 . 

b Value is the lowest concentration for each analyte (adjusted for background) calculated in accordance with 
WAC 173-340-7493, "Site-Specific Terresbial Ecological Evaluation Procedures," requirements from Tables 749-2 and 
749-3 of WAC 173-340-900, "Tables," amended February 12, 2001. 

c Calculated using WAC 173-340, "Model Toxics Control Act•· Cleanup," WAC 173-340-747(4), "Deriving Soil 
Concentrations for Ground Water Protection," "Fixed Parameter Three-Phase Partitioning Model." 

ANL, 2002, RES/UD for Windows, Version 6.21 . 

COPC 
OS 
RESRAD 

contaminant of potential concern. 
decision statement. 
RESidual RADioactivity (dose model) (ANL, 2002). 
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Table A-13. Radionuclide Constituents of Potential Concem 
Shallow- and Deep-Zone Soils. 

PreUmlnary Action Level • 

Contaminants or Chemical Human Health (15 mremlyr ~ Abttracts Ecological Groundwater 
Potential Concern Service# Unrestricted Protection Protection ' Industrial 

(pCUg) (pCUI) (pCl/g) (pCUg) 

Americium-241 14596-10-2 335 31.0 3,890 NIA 

Cesium-137 10045-97-3 23.4 . 6.2 . 20.8 NIA 

Europium-154 15585-10-1 10.3 3.0 1290 NIA 

Neptunium-237 13994-20-2 59.2 2.44 1900 NIA 

Plutonium-2391240 Pu-2391240 425 33.9 6,110 NIA 

Strontium-90 Rad~Sr 2,410 3.8 22.5 NIA 

Technetium-99 14133-76-7 412,000 8.5 4490 171 

Uranium-238 U-238 504 90.0 or .61 1,580 38.1 
. . 

• The prehmmary act10n level 1s the regulatory or nsk-based value used to detenmne appropnate analyttcal 
requirements (e.g., detection limits). Remedial action levels will be proposed in the feasibility study, will be 
finalized in the record of decision, and will drive remediation of the sites. 

b 15 mrern/yr = nonradiological worker industrial exposure scenario; 2,000 h/yr onsite, 60% indoors, 
40% outdoors. Industrial land-use values generally apply to locations within the industrial exclusive area 
(Core Zone) and are dependent on the nature and extent of contamination. Unrestricted land-use values that 
could be applied at some sites outside the industrial-exclusive land-use area are shown. 

c Groundwater protection radionuclide values are based on either RESRAD or STOMP modeling of drinking 
water exposure, with the entire vadose zone presumed to be contaminated. 

NIA 
RESRAD = 
STOMP = 

no criteria established 
not applicable. 
ANL, 2002, RESJUD for Windows, Version 6.21. 
PNNL-12028, STOMP Subsurface Transport Over Multiple Phases, Version 2.0, Application 
Guide. 

Table A-14. Nonradionuclides Constituents of Potential Concem
Shallow- and Deep-Zone Soils. (2 Pages) 

PreUmtnary Action Level • 

Contaminants Chemical Direct Contact, WAC 173-340 b 

or Potential Abstracts (me/kl) Groundwater Terrestrial Biota 
Concern Service# Protection c Protection• 

MethodC MethodB (mg/kg) (ffll/k&) 
lndu,trlal Unrestricted 

Mnals 

Antimony 7440-36-0 1,400 32.0 5.4 5 

Cadmium 7440-43-9 3,500 80.0 0.81 4 

Copper 7440-50-8 130,000 29,600 263 50 

Lead 7439-92-1 1,000• 250• 270 50 

Manganese 7439-96-5 490,000 11,200 65.3 1100 

Mercury 7439-97-6 1,050 24.0 2.09 0.30 
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Table A-14. Nonradionuclides Constituents of Potential Concern
Shallow- and Deep-Zone Soils. (2 Pages) 

Preliminary Action Level • 

Contaminants Chemical Direct Contact, WAC 173-340 11 

of Potential ·Abstracts (mg/kg) Groundwater Terrestrial Biota 
Concern Service# Protection c Protection d 

MethodC MethodB (mg/k&) (mg/kg) 
Industrial Unrestricted 

Selenium 7782-49-2 17,500 400 5.2 0.30 

Silver 7440-22-4 17,500 400 13.6 2 

Thallium 7440-28-0 245 5.-6 1.59 1.0 

Uranium (total) 7440-61-1 10,500 240 1.32 5 

Inorgan/cs 

Cyanide 57-12-5 70,000 1600 0.80 NIA 

Fluoride 16984-48-8 210,000 4800 16 NIA 

Nitrate 14797-55-8 Unlimited 128,000 40 NIA 

Organics 

Toluene 108-88-3 70,000 16,000 11.6 200 
• The prehmmary action level 1s estabhshed dunng the data quahty obJecttves process and 1s the regulatory or nsk

based value used to determine appropriate analytical requirements (e.g., detection limits). Remedial action levels 
will be proposed in the feasibility study, will be finalized in the record of decision, and will drive remediation of 
the sites. 

b WAC 173-340-745(5), "Soil Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup 
Levels," or WAC 173-340-740(3), "Unrestricted Land Use Soil Cleanup Standards," "Method B Soil Cleanup 
Levels for Unrestricted Land Use," values for direct exposure from Ecology 94-145, Cleanup Levels and Risk 
Calculations under the Model Toxics Control Act Cleanup Regulation; CLARC, Version 3.1, tables, updated 
November 2001. 

c Calculated using WAC 173-340-747(4), "Deriving Soil Concentrations for Ground Water Protection," "Fixed 
Parameter Three-Phase Partitioning Model." 

d Value is the lowest concentration for each analyte (adjusted for background) from Tables 749-2 and 749-3 of 
WAC l73-340-900, "Tables," amended February 12, 2001. 

e Based on WAC 173-340-740(2), "Unrestricted Land Use Soil Cleanup Standards," "Method A Soil Cleanup 
Levels for Unrestricted Land Use," values from Table 740-1 in WAC 173-340-900, and on 
WAC 173-340-745(3), "Soil Cleanup Standards for Industrial Properties," "Method A Industrial Soil Cleanup 
Levels,'' values from Table 745-1 in WAC 173-340-900. 

Table A-15. Decision Rules. 

DR# Decision Rule 

If the activity of radionuclides (as estimated by the 95 percent upper confidence limit of the mean, or mean, 
maximum, or detected values) in large-area pond vadose-zone soils results in a direct radiological exposure dose rate 

I 
that exceeds the human health, groundwater, and/or ecological protection preliminary action levels for 
rural/residential (unrestricted surface use outside the core zone) and/or industrial (waste management) exposure 
scenarios, based on the site contaminant distribution model and RESRAD (ANL, 2002) modeling (Table A-l2), 
select an appropriate action from Table A-2. 

If the concentrations ofnonradiological constituents (as estimated by the 95 percent upper confidence limit of the 
mean, or mean, maximum, or detected values) in large-area pond vadosc-zone soils exceed the preliminary action 

2 levels for human health, groundwater, and/or ecological protection for rural/residential (unrestricted surface use 
outside the core mne) and/or industrial (waste management) exposure scenarios (Table A-12), select an appropriate 
action from Table A-2 . 

DR 
RESDRAD 

. . 
declSIOII rule. 
RESidual RADioactivity (dose model) (ANL, 2002, RESRAD for Windows, Version 6.21). 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 
Surveyor 
Analytical Key Features ofDeslp Sampling Deslp Ratle•ale 

M~odolOI)' 

216-A-25 GaJ,k Moutau, Pou 

This overflow area was only 
intennittently wetted and is not 
reasonably considered to be 
contaminated at levels above 

'Medium: Soil 
the primary, continually 
wetted, area that does not 

Specific Location/Area of Concern: Determine general extent of require sampling. This location 
contamination at this stabilized, secondary overflow area emanating includes hot spots shown by the 
from the northwest comer of the stabilized, primary overflow section last flyover ( 1996) that were 

Geophysical (Figure A-2). stabilized in 1997 with 45.7 to 
logging - direct 

Investigation Method: Install two direct-push probes to a depth of6 m 61 cm(l8to24-in.)ofrock 
push and small- and soil (BHI-01133). 
diameter spectral- (20 ft). The pushes will be located generally as shown on Figure A-2, 

However, given that this site is based on the highest concentration areas identified by surface radiation gamma logging 
surveys as guided by prior flyover reports. Probes will be geophysically located outside of the 

tool industrial-exclusive land use logged using small-diameter spectral-gamma logging instruments. 
area, sensitivity exists to other, 

Parameter. Spectral gamma detennined by Cs-13 7 activity above the nonindustrial land uses and 
logging action level. c potential exposure scenarios. 
Sample(s): None considered required or currently planned. Supplemental data would be 

helpful in confirming that 
concentrations in this overflow 
area are consistent with the 
primary pond overflow location 
from which it emanates. 

BPo,uJ 

Medium: Soil 

Specif,c Location/Area of Concern: Lateral extent of contamination 
around BP-I Test Pit in the 216-B-3 Main Pond. No investigation is 
planned for the B Pond lobes. 200-CW-l Remedial 
Investigation Method: 3-phased investigation approach: Investigation results in 

Phase 1: Three direct pushes will be driven into pond soil surrounding DOE/RL-2000-35 indicated 

the BP-I Test-Pit hot spot (see Figure A-3). One probe will be placed that the BP-I Test Pit had the 

along each of3 transects between the BP-I Test-Pit location and Test-Pit highest concentrations of 

BP-3, Test-Pit BP-4, and Borehole 88758. One probe will be driven contaminants, including 

approximately 7.6 m (25 ft) away from the BP- I Test Pit along each Cs-137. Use Cs-137 to 
Geophysical transect to a depth of approximately 4.6 m ( 15 ft) below ground surface determine the extent of 
logging - direct (bgs). The probes will be logged using small-diameter spectral-gamma contamination radiating out 
push and small- instruments capable of detecting Cs-137 concentrations to I pCi/g. If from the BP-I Test-Pit 
diameter spectral- logging results at a probe are below the logging action level for Cs-137 c 

location. This information 
gamma logging no further investigation will be conducted at B Pond. could be used to evaluate a 
tool 

Phase 2 will occur if spectral gamma, detected at probe location(s), 
partial removal scenario under 
CERCLA. 

exceeds the logging action level for Cs-137. Continue probe installation 
Four times the action level for outward from the first probe location along the same transect and depth 

using a 7.6 m (2S-ft) interval between probes, until a concentration equal Cs-137 (action level for 

to or less than the logging action level for Cs-137 is reached and the area unrestricted use is 6.4 pCi/g) 

of elevated contamination is delineated. represents the concentration of 

Phase 3 will occur if less than the logging action level for Cs-13 7 is 
Cs-137 that would decay 

detected at a probe location: Continue probe installation inward from the 
within SO years. 

last probe along the same transect at half the distance between the last 
probe and the prior probe or the BP-I Test Pit to refine extent of 
contamination. 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 
Slll'Vey or 
Analytkal Key Features or Design Sampll•g Deslan Rationale 

Methodology 

Specific location/Area of Concern: Collect one soil sample along the Contamination has been shown 
transect with the highest Cs-137 concentration, based on geophysical through previous sampling to 
logging results. Collect the sample at the edge of the area exceeding the be associated mainly with the 
Cs-137 logging action level and analyze for RCRA metals and mercury. pond bottom, approximately 

Investigation Method: Sample the soil at the depth of the maximum Cs- 1.8 m (6 ft) bgs. Use soil 
Soil sampling 137 concentration (corresponding to the bottom of the pond) using the sampling to determine 

GeoProbe to collecnoil. Other field screening techniques, such as hand- nonradiological COPC 

held radiation detectors, can be used in conjunction with the above concentrations at the 4 times 

guidance to detennine actual sample depths. the Cs-137 extent of the 
contamination near the BP-I 

Contaminants: Cadmium, lead, mercury, and Cs-137. • Test-Pit location. 

216-S-16 Pond 

Medium: Soil 

Specific Location/Area of Concern: Nature and extent of contamination 
emanating radially from the pond inlet through the inlet channel and all The pond was approximately 
pond lobes (4). I m (3 ft) deep during 

Investigation Method: Twenty-one direct pushes will be driven into operations. After draining, the 
Geophysical pond soil beginning at the pond inlet (see Figure A-4). Probes will be pond was stabilized with soil 
logging - direct 

placed along 5 transects emanating outward from an existing borehole 
from the dikes. The pond 

push and small-
location in the pond inlet and will intersect all 4 pond lobes. The probes 

bottom is expected at l m (3 ft) 
diameter spectral- will be placed equidistant along the transects and will be driven 

bgs. Cs-137 is expected based 
gamma logging on discharge information and 
tool 

approximately 4.6 m ( 15 ft) deep. The probes will be logged using 
historical data in the work plan small-diameter spectral-gamma instruments capable of detecting Cs-137 

concentrations to 1 pCi/g. 
(DOE/RL-99-66). Use Cs-137 
for tracking contamination by 

Parameter: Spectral gamma determined by Cs-13 7 activity above the geophysical logging, 
logging action level for Cs-13 7. c 

Evolution(s): Locations with significant Cs-137 activity will be sampled. 

Specific location/Area of Concern: A minimum of one soil sample will 
be collected at this site from the worst case location and depth, based on 
geophysical logging results using driven probes. Additional samples will 
be considered based on the results of geophysical logging and field 
screening. 

l11vestigation Method: Sample the soil at the depth of the maximum Cs- Use soil samples to determine 
137 concentration (corresponding to the bottom of the pond) using the other radiological and 

Soil sampling 
GeoProbe to collect soil. Additional probes can be colocated to obtain nonradiological COPC 
sufficient sample volume if needed. Other field-screening techniques, concentrations at selected 
such as hand-held radiation detectors, can be used in conjunction with area(s) of maximum Cs-137 
the above guidance to determine actual sample depths. concentrations. 
Contaminants: Nonradionuclides include antimony, cadmium, 
manganese, selenium, total uranium, silver, thallium, toluene, fluoride, 
cyanide, and nitrate. b 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
Pu-239/240, Am-241, and U-238. 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 

Su"eyor 
Analytical Key Features or Dalp Sampllq Deslp Rationale 

MetltodolOI)' 

116-S-17 Po11d 

Medium: Soil 

Specific Location/Area of Concern: Nature and extent of contamination 
emanating radially from the pond inlet, to include a high-radiation area 
(15 - 450 mR/h) around the perimeter of the pond. 

Investigation Method: Fifteen direct pushes will be driven into pond soil The pond was 0.3 to 0.6 i:n (l 

beginning at the pond inlet (see Figure A-5). Probes will be placed along to 2 ft) deep during operations 

5 transects emanating outward from the pond inlet and will be placed and was stabilized with 1.2 m 
Geophysical equidistant along the transects to the edge of the historical maximum-use (4 ft) of soil. Cs-137 is 
logging - direct area of the pond as identified by aerial photographs, markers, other expected to be present based 
push and small- historical infonnation, and/or surface geophysics conducted to support on discharge infonnation and 
diameter spectral- the excavation pennit. The probes will be driven approximately 4.6 m on historical data in the work 
gamma logging (15 ft) deep. The probes will be logged using small-diameter spectral- plan (DOFJRL-99-66). Use 
tool gamma instruments capable of detecting Cs- I 3 7 concentrations to Cs-137 for tracking 

I pCi/g. contamination using 

Note-. Refer to the entry for UPR-200-W-124 in this table regarding a 
geophysical logging 

possible Phase 2 investigation associated with the 216-S-17 Pond. 
techniques. 

Parameter: Spectral gamma determined by Cs-137 activity above the 
logging action level for Cs-137. < 

Evolution(s): Locations with significant Cs-137 activity will be sampled. 

Specific Location/Area of Concern: Collect a minimum of one soil 
sample from the worst case location and depth, based on geophysical 
logging results using driven probes. Additional samples will be 
considered based on the results of geophysical logging and field 
screening. 

lnwstigation Method: Sample the soil at the depth of the maximum Cs- Use soil sampling to determine 
137 concentration (corresponding to the bottom of the pond) using the other radiological and 

Soil sampling 
GeoProbe to collect soil. Additional probes can be colocated to obtain nonradiological COPC 
sufficient sample volume if needed. Other field-screening techniques, concentrations at selected 
such as hand-held radiation detectors, can be used in conjunction with area(s) of maximum Cs-137 
the above guidance to determine actual sample depths. concentrations. 
Contaminants: Nonradionuclides include antimony, cadmium, 
manganese, selenium, total uranium, silver, thallium, toluene, fluoride, 
cyanide, and nitrate. b 

Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, 
Pu-239/240, Am-241, and U-238. 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 

S•rvey or 
Analytical Key Feahlres of Design Sampling Design Rationale 

Methodology 

UPR-200-W-JU (onrjlow ana of the 216-S-17 Pond) 

Medium: Soil 

Specific location/Area of Concern: Nature and extent of contamination 
emanating from the dike overflow at the southwest comer of the pond. 
The exact location of this unplanned release is indeterminate from 
records. 

Investigation Method: This is a phased investigation (i.e., Phase 2 of the Use Cs-137 for tracking the 
Geophysical 216-S- l 7 Pond characterization) that will be performed on I y if 216-S-17 contamination extent using 
logging - direct Pond contamination is found beyond the expected site boundary. This geophysical logging 
push and small- location will be investigated if216·S-I 7 Pond contamination levels techniques. Overflow area 
diameter spectral- exceed geophysical logging action levels for Cs-137. The investigation contaminants would be the 
gamma logging is to determine the location of this unplanned release using GeoProbes in same as 216-S- I 7 Pond 
tool 3 transects emanating outward from the southwest comer of the Pond contaminants, at the same or 

(Figure A-5). The probes will be driven approximately 4.6 m ( 15 ft) lower concentrations. 
deep. The probes will be logged using small-diameter spectral-gamma 
instruments capable of detecting Cs-137 concentrations to I pCi/g. No 
sampling is planned for this location. 

Parameter: Spectral gamma determined by Cs-13 7 activity above the 
logging action level for Cs-13 7. c 

216-T-4B Pond 

Medium: Soil The 216-T-4B Pond and the 

Specific Location/Area of Concern: Determine the general extent of 216-T-4-2 Ditch that fed the 

contamination in the primary pond location and the ditch that fed the pond are both located within 

pond. the boundary of the 
216-W-3AE Burial Ground 

Investigation Method: Two direct-push rods will be driven into ditch site RCRA treatment, storage, and 
soil and two will be driven into the ditch approximately 6 m (20 ft) deep, disposal unit. The pond is 
as shown in Figure A-6. The probes will be geophysically logged using considered to have been dry 
small-diameter spectral-gamma instruments. since 1977 (pre-RCRA), 
Parameter: Spectral gamma determined by Cs-137 activity above the although the ditch received 
logging action level for Cs-13 7. c waste until 1995. The ditch 

Geophysical 
and pond received steam 
condensate and evaporator 

logging - direct cooling water from the 242-T 
push and small- Evaporator (a RCRA past-
diameter spectral- practice unit that ceased 
gamma logging operations in 1982) and waste 
tool water from the 221-T (T Plant) 

Canyon Building air 
conditioning units and floor 
drains, not known to have been 
identified as a dangerous waste 
stream. Extensive 
contamination is not 
anticipated. The pond and 
ditch locations were not 
investigated and will be 
investigated under Model 
Group 5. 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 

Surveyor 
Analytical Key Featura of Design Sampllna Dalp Rattoaale 

MetlaodoloSY 

IfCs-137 concentrations exceed the Cs-137 logging action level, c collect Sample information will 
a minimum of one soil sample from the worst case location. provide initial baseline 
Contaminants: Nonradionuclides include antimony, cadmium, contaminant information and 

Sampling manganese, selenium, total uranium, silver, thallium, toluene, fluoride, possibly could assist with 
cyanide, and nitrate. b closure of the RCRA 

. Radionuclides include Cs-137, Eu-154, Sr-90, Tc-99, Np-237, treatment, storage, and 

Pu-239/240, Arn-241, and U-238. disposal unit. 

116-U-JO Pon4 

Medium: Soil 

Specific Location/Area of Concern: Detennine general extent of 
contamination in the primary pond location and ditch that fed the pond. 

Geophysical 
Investigation MethQC/; This investigation will require installation of 
direct-push probes, test pits, and a borehole as identified in Figure A-7. 

logging of direct 
Eight direct-pushes will be installed to a depth of 6 m (20 ft) as shown in Use Cs-137 for tracking the push and borehole 

using small- Figure A-7 and will be geophysically logged for gross gamma from Cs- extent of contamination using 

diameter spectral- 137. The probes will be logged using small-diameter spectral-gamma geophysical logging 

gamma logging instruments. techniques. 

tool One new borehole approximately 42. 7 m ( 140 ft) deep will be installed 
in the immediate vicinity of existing Borehole 299-W23-23 l (Figure A-
8). The borehole will be geophysically logged. 

Parameter. Spectral gamma detennined by Cs-137 activity above the 
logging action level for Cs-137. c 

Test-pit samples: Test pits at three locations will be installed to locate 
and identify the depth and thickness of the organic mat. The mat could Test-pit samples will represent 
be located visually or by use of hand-held radiological survey the organic mat at the pond 
instruments. Once the organic mat at each test pit is located, take two bottom and the location of 
samples - one of the mat material and one of soil directly below the mat most contamination because of 
- at each of the 3 locations for a total of six test-pit samples. sorption of contaminants onto 

Borehole sgmple(s): Collect one sample at the pond bottom equating to organic materials. 

pond sediment layer (organic mat). Collect one sample at 4.6 m (15 ft) The borehole will be used to 

Sampling bgs and one sample at depth (approximately 42.7 m or 140 ft bgs). clear up an outstanding data 

Direct-push probe samo/e(sJ: Collect a minimum of one soil sample quality issue and to evaluate 

from the worst case location of the Cs-13 7 concentrations that exceed the uranium with depth. 

Cs-13 7 logging action level. c Push-probe samples taken at 

ContaminanJs: Nonradionuclides include antimony, cadmium, the Cs--13 7 hot spots are 

manganese, cyanide, selenium, total uranium, silver, thallium, toluene, intended to represent worst 

fluoride and nitrate. b case conditions at the pond and 
facilitate evaluation of a 

Radionuclides include: Cs-137, Eu-154, Sr-90, Tc-99, Np-237, partial-removal alternative. 
Pu-239/240, Am-241, and U-238. 
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Table A-16. Key Features of Model Group 5, Ponds, Sampling Design. (6 Pages) 
Survey or 
Analytical Key Features of Design Sampling Design Ratl011ale 

Metllodology 

1/~U-11 Ditch 

Medium : Soil Use Cs-13 7 to identify the 

Specific Location/Area of Concern: Detennine general extent of extent of contamination along 

contamination in the primary ditch sections and in the shallow overflow ditch length and in the shallow 

area between the ditch sections. overflow area. This ditch was 
expected to be approximately 

Geophysical fnvesligation Method: Fourteen direct pushes will- be driven into ditch 1.8 ni (6 It) deep during 
logging - direct site soil as shown on Figure A-9. Seven will be driven into ditch operations. Because the 
push and small- sections, and seven will be driven into the shallow overflow area soils on horseshoe-shaped ditch was 
diameter spectral- the interior of the ditch, approximately 3 m (IO ft) deep, and placed fed by overflow from the 
gamma logging along two transects as shown in Figure A-9. The probes will be logged 216-U- l O Pond, ditch 
tool using small-diameter spectral-gamma instruments. contaminants arc expected to 

Parameter: Spectral gamma determined by Cs-137 activity exceeding be the same as 216--U-10 Pond 
the logging action level for Cs-137. < contaminants. The ditch is 

known to have overflowed into 
the interior portion of the south 
end of the horseshoe shape. 

• Because of the large body of characterization data available for the representative 216-8-3 Pond waste site, B Pond-specific 
COPCs for this action are represented by the more focused list ofCOPCs from Table 5-1 of the 200-CW-l Operable Unit 
feasibility study (DOE/RL-2002-69). 

b This site is an analogous site to the well characterized representative waste site 216-U-l O Pond. As a conservative measure 
because of the absence of data for this analogous site, the 200-CW-5 remedial investigation report (DOFJRL-2003-11), 
Table 6-1, list of 216-U- IO Pond COPCs will be applied and will be expanded to include nitrate (per data quality objectives 
discussion), U-238 (per WIDS), fluoride and cyanide (identified through STOMP modeling [PNNL-12028]), and Pu-239/240 
and Am-241 (identified by earlier 216-U-11 Ditch sampling). 

< The logging action level for Cs-137 is 24 pCi/g (main text Section 3.1.1 ). 

GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas. 

BHl-01133, 216-A-25 Pond Overflow Extension (WIDS Site 600-/ /8) Interim Stabilization Final Report/December 1997. 
DOE/RL-99-66, Steam Condensate/Cooling Water Waste Group Operable Units Rl/FS Work Plan; Includes: 200-CW-5, 

200-CW-2, 200-CW-4, and 200-SC-I Operable Units. 
DOE/RL-2000-JS, 200-CW-l Operable Unit Remedial Investigation Report. 
DOE/RL-2002-69, Feasibility Study for the 200-CW-I and 200-CW-3 Operable Units and the 200 North Area Waste Sites. 
DOE/RL-2003-11, Remedial Investigation for the 200-CW-5 U Pond/ Z Ditches Cooling Water Group, the 200-CW-2 S Pond and 

Ditches Cooling Water Group, the 200-CW-4 T Pond and Ditches Cooling Water Group, and the 200-CS-J Steam Condensate 
Group Operable Units. 

PNNL-12028, STOMP Subsurface Transport Over Multiple Phases, Version 2.0, Application Guide. 
Waste Information Data System database. 

CERCLA 
COPC 
RCRA 
STOMP 
WIDS 

Comprehensive Environmental Response, Compensation, and liability Act of 1980. 
contaminant of potential concern. 
Resource Conservation and Recovery Act of 1976. 
subsurface transport over multiple phases. 
Waste Information Data System. 
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APPENDIXB 

SUMMARY OF PREVIOUS SAMPLING DATA 

This appendix provides references from past sampling conducted at the 216-A-25 Pond, 
216-B-3 Pond, and 216-U Pond. 

216-A-25 POND 

DOE/RL-2000-35, 200-CW-1 Operable Unit Remedial Investigation Report, contains the 
following information: 

• Radiological cross section: pp. 3-36 to 3-37 

• Summary of statistics: pp. 4-35 to 4-36 

• Comparison of shallow soil concentrations to background levels: p. 4-42 

• Comparison of deep soil concentrations to background levels: p. 4-45 

• Comparison of deep zone soil concentrations to the WAC 173-340, "Model Toxics 
Control Act -- Cleanup," three-part test: p. 4-51 

• Comparison of shallow zone soil concentrations to the WAC 173-340 three-part test: 
p. 4-56 

• Summary of statistics for shallow zone soils: p. 4-61 

• Summary of statistics for deep zone soils: p. 4-65 

• Radionuclide dose rates: p. 4-74 

• Data summary tables: pp. A-1 to A-40. 

216-B-3 POND 

DOE/RL-2000-35 contains the following information: 

• Pond soil data summary: pp. 3-12 to 3-16 

• Radiological cross section: p. 3-41 

• Summary of statistics for shallow zone soils: pp. 4-3 7 to 4-38 

• Summary of statistics for shallow zone soils: pp. 4-39 to 4-40 

• Comparison of shallow zone soils to background: p. 4-43 

• Comparison of deep zone soils to background: p. 4-46 
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• Comparison of shallow zone soil concentrations to the WAC 173-340 three-part test: 
pp. 4-47 to 4-48 

• Comparison of deep zone soil concentrations to the WAC 173-340 three-part test: 
pp. 4-49 to 4-50 

• Summary of statistics for shallow zone soils: p. 4-62 

• Summary of statistics for deep zone soils: p. 4-66 

• Radionuclide dose rates: p. 4-75 

• Data summary tables: pp. A-1 to A-40. 

216-U-10 POND 

DOE/RL-2003-11, Remedial Investigation for the 200-CW-5 U Pond/ Z Ditches Cooling Water 
Group, the 200-CW-2 S Pond and Ditches Cooling Water Group, the 200-CW-4 T Pond and 
Ditches Cooling Water Group, and the 200-CS-I Steam Condensate Group Operable Units, 
includes the following information: 

• Radionuclides and highest concentrations detected: p. 3-9 

• Comparison of maximum detected radiological values in shallow zone soils from the 
U Pond to background c.onditions: pp. 5-84 to 5-85 

• Comparison of maximum detected radiological values in shallow zone soils from the 
U Pond to background conditions: pp. 5-88 to 5-89 

• Exceedance of background levels: pp. 5-91 to 5-92 

• Summary of contaminants of potential concern: pp. 5-93 to 5-94 

• Comparison of soil concentrations to direct contact soil risk-based concentrations: 
pp. 5-110 to 5-111 

• Comparison of soil concentrations to soil risk-based concentrations for groundwater 
protection: pp. 5-114 to 5-115 

• Comparison of soil concentrations to soil concentrations for ambient air industrial 
protection: pp. 5-114 to 5-115 

• Dose estimates for industrial direct contact: pp. 5-12 l to 5-126 

• U Pond analytical data: pp. A-81 to A-141. 
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