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Table 5-2. Waste Management Area U Study Area Principal Study Questions, 
Data Needs, Decisions Rules and Specifications of the Estimator. (2 sheets) 

Principal Study 
Question (PSQ) Data Need (DN) 

Decision Rule (DR) or 
Specification of the Estimator (E) 

Cumulative cancer risk level of 1 in 100,000 for carcinogenic effects of chemicals. 

 A hazard index of 1 for noncarcinogenic effects of chemicals. 

b Acceptable risk/hazard level for ecological receptor, as follows. 
 

 A hazard quotient of 1 for chemicals. 
 A Sum-of-the-Fraction of 1 for radionuclides. 
 The Sum-of-the-Fraction will be calculated by summing the hazard quotients for all radionuclides. 

c Preliminary remediation goals for groundwater protection, as follows. 
 

The Federal and State maximum contaminant level values, where available. 

 U.S. Environmental Protection Agency screening levels for radionuclides for which no maximum contaminant level 
is available; groundwater cleanup level is calculated using the tap water scenario at an individual target risk level of 
1×10-4. 

 Model Toxics Control Act Method B cleanup level for groundwater based on carcinogenic effects calculated at target 
risk level of 1×10-6, as applicable, with downward adjustment to maintain cumulative risk below 1×10-5 for multiple 
contaminants in accordance with WAC 173-340-708(5) and (6). 

 Model Toxics Control Act Method B cleanup level for groundwater based on noncarcinogenic effects calculated at a 
hazard quotient value of 1, as applicable, with downward adjustment to maintain a total hazard index of 1 for 
multiple contaminants in accordance with WAC 173-340-708(5) and (6). 

bgs = below ground surface 
CCUc = Cold Creek Unit – caliche 
RFI = Resource Conservation and Recovery Act facility investigation 
WMA = waste management area 

1 
2 The DQO process identified that a combination of field investigation methods is necessary to 
3 address data needs for the WMA U study area. These field investigations support the data needs 
4 defined in Table 5-2 and include the following types of activities. 
5 
6  Direct push geophysical logging: Used to identify areas of increased gamma activity 
7 and to develop current temperature and moisture profiles in the vadose zone. Logging 
8 will be conducted at deep locations only. Methods for geophysical logging include the 
9 following. 

10 
11 – Gross gamma: Provides measure of the concentration of gamma-emitting 
12 radionuclides in the direct vicinity of the drywell location. 
13 
14 – Spectral gamma: Provides an indication of contaminated zones and areas with 
15 increased or decreased radioactivity relative to prior sampling efforts. 
16 
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1 – Neutron moisture: Provides an estimate of moisture content in the vadose zone soil 
2 directly adjacent to the drywell. 
3 
4 – Temperature: Provides an indication of radioactive zones with high levels of 
5 contamination. 
6 
7 Site walkdowns and ground penetrating radar: Used to verify the presence and 
8 location of subsurface and surface features that would interfere with sampling activities. 
9 

10 Soil sampling: Provides information needed to assess the magnitude and nature and 
11 extent of contamination that will be necessary to support the human health and ecological 
12 risk assessment. 
13 
14 At locations where only shallow samples will be collected, geophysical logging will not be 
15 needed; consequently, only one sampling push will be needed at those locations. At direct push 
16 locations where deep samples will be collected, two separate pushes will be needed: one for 
17 geophysical logging and another for soil sampling. At the direct push logging locations, gross 
18 gamma, spectral gamma, and neutron moisture, and temperature logging will be conducted. 
19 
20 Shallow subsurface samples will be collected at depths of ~4 to 6 ft bgs and ~12 to 14 ft bgs. 
21 The depths at which these shallow samples are collected may be adjusted with DOE and Ecology 
22 concurrence. The purpose of collecting samples 15 ft bgs is to provide data needed to evaluate 
23 direct contact exposure to human and ecological receptors in the risk assessment. 
24 
25 Deep samples may be collected down to a depth of ~137 ft bgs (~CCUc) or refusal. The sample 
26 depths will be selected after reviewing the gamma, temperature, and moisture logs of the first 
27 direct push and the following information: leak loss inventory information pertinent to the site, 
28 geologic summary of the area, operational history, and historical characterization data at that site. 
29 
30 Table 5-3 summarizes the locations where field investigations were identified to address data 
31 gaps within the WMA U study area. Plate maps of the WMA U study area are included in 
32 Appendix A of this work plan. These maps depict locations of previous investigations from 
33 Section 2.0 and from DQO samples (RPP-RPT-64723) described in Section 5.0 of this Phase 2 
34 work plan. Appendix D provides information on the sampling locations, number and depth of 
35 samples, and recommended analysis. 
36 
37 Planned field investigations in the WMA U study area include the following. 
38 
39  Performance of site walkdowns and ground penetrating radar surveys to confirm 
40 sampling locations. 
41 
42  Completion of geophysical logging of deep sample collection locations. 
43 
44  Collection of samples at standard depth intervals: surface (first 12 in.), shallow 
45 ( 15 ft bgs), and deep soil (>15 ft bgs) samples. 
46 
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1 D4.1 SAMPLING DESIGN AND STRATEGY 
2 
3 The selection of an appropriate sampling design is necessary to collect data that will address the 
4 principal study questions being investigated. As identified in the DQO Report, the sampling 
5 design for WMA U is judgmental. Judgmental sampling is helpful in areas of known 
6 contamination. For additional information on the sampling design and strategy see Section 8.0 
7 of the DQO Report. 
8 
9 Within the WMA U study area, known and unknown releases have contributed to contamination 

10 at the surface and at shallow and deep depths. Undocumented releases represent a data gap and 
11 there is no certainty about the nature and extent of contamination. Sampling locations were 
12 selected to address potential and known releases because these locations could be placed with 
13 more precision to fill data gaps. Deep sampling is primarily associated with locations where 
14 known large releases occurred and conducted in areas that address tank leaks. Sampling both 
15 outside and under the interim barrier at WMA U will allow for data to be collected to support 
16 refinement of the conceptual site model, the risk assessment process, and resolution of the 
17 principal study questions (refer to Table 3-1 of the DQO Report). 
18 
19 Field activities at the direct push locations include: 
20 
21  Soil sampling at the surface (i.e., first 12 in.) 
22  Soil sampling in the subsurface using vertical direct push technology 
23  Geophysical logging at deep sample locations. 
24 
25 The DQO report identifies that the target population for this study is vadose zone soil (surface to 
26 Cold Creek unit caliche). The Cold Creek unit caliche is at a depth of approximately 137 ft bgs. 
27 For this reason, a target depth of ~137 ft bgs was selected for deep locations. 
28 
29 Geophysical logging will be performed only at locations where deep samples will be collected. 
30 Geophysical logging results, along with other available information (e.g., available analytical 
31 results, historical information) will be used to guide sample depth decisions at the locations 
32 identified for deep sample collection. At direct push locations, where deep samples will be 
33 collected, two separate pushes will be needed: one for geophysical logging and another for soil 
34 sampling. At the logging locations, gross gamma, spectral gamma, and neutron moisture, and 
3534 temperature logging will be conducted. 36 
37 Odd-numbered Location Identification Numbers (IDs) are assigned to logging locations, and 
38 even-numbered Location IDs are assigned to sample locations. The planned direct push 
39 locations are described in Table D4-1 and illustrated in Figure D4-1. Table D4-1 identifies the 
40 field activities by location and how the sample locations and depths will address existing 
41 data gaps. 
42 
43 Ten direct push locations are outside of the interim barrier footprint and two direct push 
44 locations are under the interim barrier footprint (see note on Figure D4-1 and Table D4-1 
45 regarding location D0669/D0670). All 12 sampling locations were placed near documented 
46 locations of possible contamination identified by reviewing historical documents (see 
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